NGHIEN CUU ANH HUONG CUA BE NGAM VA BA| DE BEN HIEU QUA GIAM SONG
TREN MO HINH VAT LY

Nguyén Viét Tién'
Thiéu Quang Tuén?; Lé Kim Truyén®.

Tom tat: Nham ndng cao mike dé an todn, Qidm tdi trong tic déng lén dé bién, @& ngam phd
song ¢ béi truce dé la mot giai phdap cong trinh mang tinh chu dong (dac biét khi cac giai phdp
mém, ti nhién khac khong kha thi hodc dem lai hiéu qua thap), hiéu qua va c6 tinh kha thi cao. Do
Vdy, viéc danh gid hiéu qua gidm séng cia d& ngam cé ¥ nghia quan trong va Cdp thiét nham dé
Xudt dp dung @@ ngam vao hang muc cdc céng trinh bdo vé bo. Trong bai bao nay tac gia dé cdp
dén noi dung nghién Citu thi nghiém xdc dinh hiéu qua giam séng ciia dé ngam trén mé hinh vdr 1y.
Céc thi nghiém séng truyén qua dé ngam da duwoc thiee hién mét cach céng phu véi 150 kich ban thi
nghiém khdc nhau vé muc nuée, cdc tham sé song (séng ngau nhién), bi dé va kich thuée hinh hoc
dé. Dwa trén Cac S6 liéu thuc nghiém nghién Ciru da dé xudt dwoc phirong phdp tinh todn xdc dinh
hiéu qua giam song ciia dé ngam cé do tin cdy cao, xét dwoc mét cach day di anh hwong cia cdce
tham sé chi phéi.

Tir khéa: dé chin séng, dé ngam, bai truwée dé, thi nghiém mé hinh Vit Iy thwe hién trong
mang song, séng Vvé, phé séng.

I. Pit van dé:

Pé ngam 1a cbng trinh dat gan song song
voi duong bo, tao ra mot khu vuc duogc che
chin trong man khuit cua coéng trinh, nhd do

Pé ngam pha song c¢6 wu diém than thién
v6i mdi trudng, nhung lai ¢6 hai nhuoc diém
chinh la chi phi xay dung cao va khé khan trong
viéc du doan nhirng yéu t6 dién bién duong bo.
Chinh nho wu diém trén ma ngoai viéc xay dung

NCS BM Cong nghé va Qudn Iy xdy dung - PHTL
2 Truong Dai hoc Thiy lgi

bao vé dudng bo bién thong qua tac dung tiéu
giam nang luong séng va lam giam sy van
chuyén bun cét doc bo gilra cong trinh va bo
bién.

Hinh 1. Pé ngdm bdo vé bo bién ciia ddao Pellestrina Lagoon Venice, Italy

dé ngam dé bao vé duong bo va cong trinh bao
Vvé bo phia sau nd, nguoi ta con xay dung dé
ngam dé 1am chd neo tra tau thuyén tranh bio
hay tao ra khu virc bo bién an toan cho boi 16i,
du lich,....PA rat nhiéu nuéc ap dung d& ngam
dé bao vé bo bién nhu: Anh, My, Nhat Ban,
Singapore, Italya, Brazil, Ai Cap,.... Tuy nhién,
& Viét Nam méi chi xay dung cac dé chin song
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ndi voi bo nhu: cang Tién Sa (Pa Ning), cang
Dung Quéat (Quang Ngéi), ddo C6 T6 (Quang
Ninh),...hay xay dung mé han chit T véi dau
mo han xép cau kién tiéu giam song nhu & Hai
Hau, Nghia Hung (Nam PDinh),....Gan day
PGS.TS. Nguyén Khic Nghia — Vién Khoa hoc
Thuy loi Viét Nam da c6 nghién ctiru dé cap toi
hiéu qua giam sdng cla tuong giam séng xa bo,
ngoai ra chua c6 nhiéu nghién ctru vé dé ngam
cling nhu ap dung d& ngam vao bao vé bd bién
cua Viét Nam.

Pé ap dung hinh thirc ¢ ngam bao vé bo
bién Viét Nam can danh gia kha niang tiéu hao
ning luong séng khi xay dung dé ngam pha
song song song véi bo phu hop véi dia hinh, dia
mao, thiy hai vin cua bd bién Viét Nam. Hiéu
qua giam séng ctia cong trinh phu thudc vao rat
nhiéu nhan t6 nhu: Diéu kién ty nhién ciia bo
bién, dic trung cia song bién, thuy triéu va vi
tri, hinh dang, cao do, chiéu dai ...cua dé ngam.

Pé danh gia duoc anh huong cia cac nhan td,
t4c gia da tién hanh thi nghiém cac mé hinh vat
ly lan truyén soéng qua d& ngam két hop voi
phan tich ly thuyét va md hinh toan. Cac thi
nghiém mé hinh vat 1y duoc tién hanh trong
mang séng Ha Lan thuoc phong thi nghiém
Thuy luc téng hop, Truong Pai hoc Thiy loi.

I1. M6 hinh va chwong trinh thi nghiém

2.1.Thiét lap mé hinh thi nghiém:

Qua danh gia céc tai liéu: thuy hai van (séng
va myre nuede), khao sat, thiét ké dé bién da thuc
hién trong nhiéu nim gan déy, cho thiy rang bai
trude dé ¢ nhitng vi tri xung yéu, noi can co giai
phép cong trinh bao vé c6 do sau trung binh vao
khoang tir 4,0m dén 6,0m. Chiéu cao song nudc
nong ¢ khu vuc bai dé voi do sau nay toi da
cling chi vao khoang tir 4,0m dén 5,0m.

MHMs 4, 5

Pé ngam pha séng duoc thiét ké bang gd, dé
dé ché tao phl hop vdi cac thong sb thi nghiém
trong mang Kinh, hon nira tac dung ti€u giam
ning luong séng ciia d& ngam do qua trinh séng
v 1a chii yéu, qua trinh tiéu tan nang luong do
ma sat day giy ra chi 1a tha yéu, nhu vay do
nham anh huong khong 16n dén viéc tiéu hao
ning luong soéng, do d6 st dung vat lidu gob
khéng anh huong dén két qua thi nghiém. Dé
ngam dugc xay dung trén bii c6 do doc tiéu
biéu 1a 1/100, véi cac kich thuée: chidu cao
40cm, do déc mai dé 1/2, bé rong dinh dé duoc
thay d6i voi 03 kich thudc 40cm, 80cm va
120cm. Céac kich thuéc hinh hoc cia mit cét
ngang dé da lya chon tuong ung vdi ty 1€ mo
hinh hda vé chiéu dai N = 20 va thoi gian 1a Ny
= 4,5 (theo tiéu chudn tuwong tw Froude). Tiéu
chuéan tuong tu Froude co ban dugc ty dong
théa man trong céac thi nghiém thuy dong luc
hoc song ngin khong bién dang trong mang
song (bao gom ca thi nghiém lan truyén séng)
[2] N r

So d6 bo tri mo hinh thi nghiém hiéu qua
giam song cta dé ngam trong mang séng duoc
thé hién trong hinh 2. Nam dau do séng duoc sir
dung dé xac dinh ché do song tai cac vi tri trude
dé va sau dé (cach vi tri chdn dé khoang mot
Nita chiéu dai con song), trong d6 ba dau do
trude dé duge bd tri cach nhau & cac khoang
cach dugc xac lap truée nham phén tich song
phan xa mot cach chinh xac, xac dinh duogc cac
tham sb song dén (Vi séng ngau nhién thi cdn it
nhdt 03 dau do song song dé phdn tich séng
phdn xa véi séng téi). Tin hiéu tir cac dau do
song duogc truyén truc tiép dén va luu trir trong
may tinh chuyén dung.

MHMs 1, 2, 3

\ F * SWL = 50, 55, 60, 65, 70 cm ‘* * * Séng ngau nhién <= g»
L T\

E Péngdm |%4-1.2m o
= a2 Van go
& N | h =0,4m
= - 1:100
EBO o709 oL 8 B Ve L 982 888D [0Fac o vop CoTTT
0,8m 0,1m Bai trudc dé
| 10m |

I 0,8m |

| |

Hinh 2. So' d6 bo tri thi nghiém dé ngam phd séng trude bai dé

70 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 41 (6/2013)



2.2. Chwong trinh thi nghiém

S6ng ngau nhién c¢6 phd JONSWAP dang
chuan (tgo ra bdi mdy tao séng) dung cho thi
nghiém c6 chiéu cao bién d6i tir Hs = 0,10m dén
0,25m va chu ky dinh pho Tp 1,2s dén 2,5s
(twong g véi Hs = 2,0m dén 5,0m va Tp=5,0s
dén 11,0s trong diéu kién nguyén madu), do sau
ngap nudc phia trén dinh dé ciing duoc bién d6i
v6i 05 cip do khac nhau 1a Ocm, 5cm, 10cm,
15cm va 20cm. Thoi gian cua mdi mot thi
nghiém dugc lay it nhat 1a 1000.T, (1000 con
song) dé dam bao dai tan s (chu ky) co ban cia

phd song yéu ciau duoc tao ra mot cach hoan
chinh.

Tong hop lai chwong trinh thi nghiém bao
gom 150 thi nghiém (két hop cé lwa chon 10
diéu kién séng x 5 mirc ngdp nuwée x 3 bé rong
dé), két qua tir sy két hop da chiéu c6 lua chon
cua cac diéu kién hinh hoc dé, diéu kién song va
diéu kién myc nude nhu thé hién ¢ Bang 1. Co
thé noi rang pham vi bién d6i cta cac kich ban
thi nghiém xét trong diéu kién nguyén miu da
bao quat phan 16n cac diéu kién bién vé song va
muc nude ¢ bai trude dé ¢ nude ta.

Bang 1. Diéu kién thi nghiém mé hinh nghién citu hiéu qua giam séng cia dé ngam

‘})iéu kién song
(chiéu cao Hs, chu ky Tp)

P sau ngap nuwéc cia dé ngim S
(cm) dd sdu nuwée D (cm)

Cfil‘l tao hinh hoc @é
(B€ rong dinh dé B
(cm))

Hs= 10cm; 12cm; 15cm; 20cm; 22cm; 25 cm

S =0cm; 5cm; 10 cm; 15cm; 20 cm;

B = 40cm; 80cm; 120cm

H22T25, H25T25

To=1,2s; 1,5s; 2,0s; 2,58 Tuong ung:

Tuong ung: D = 50cm; 55 cm; 60 cm; 65cm; 70
H10T12, H10T15, H12T15, H15T15, | cm;

H15T20, H20T20, H20T25  H22T20,

I1l. Phéan tich hiéu qua giam song cua dé
ngam

3.1. Phan tich céc sé liéu do dac

Cac tham sb séng (chiéu cao, cdc chu ky déic
trung) tai cac vi tri trude bai, gitra bai va chan
dé duoc tinh toan tir cac phd séng do dac sir
dung chuong trinh chuyén dung. Viéc tinh toan
phan tich séng phan xa tir két qua do dac caa 03
dau do song song song dugc thuc hién theo
phuong phap cua Zelt va Skjelbreia (1992).

Cac tham s duoc do dac truc tiép tur thi
nghiém 1a:

3.1.1.Chiéu cao séng mémen Hpyo (M)

Chiéu cao song Hmo €6 gia tri xap xi chiéu cao
song y nghia Hs va duoc xac dinh tir mé men 0
cta phd mét d6 ning lugng song nhu sau [2]:

f max
H, = H,, = 4,004Jm, =4,004 | [ s(f)df (1)
f min

Trong do S(f) la gia tri mat do nang luong
ctia phd séng twong ung v6i tan s f, mp 1a gia
tri md men béc 0 ctia phd séng.

Trong thi nghiém cac gia tri Hyo dugc xac
dinh tai cac vi tri trudc va sau dé.

3.1.2.Chu ky ddc trung ciia phé séng T, va

Tm-l,O (S)

Chu ky Tp dugc xac dinh tai vi tri dinh cua
phd song & bién nude sau. Tuy nhién pho song
c6 xu thé bi bién dang (dudi ra vé pham vi dai
tan s6 ngan) khi séng vao khu vyc bai can trudce
dé (xem thém Van Gent, 2001). Ldc nay, viéc st
dung chu ky T, trong tinh toan song leo, song
tran va cé thé 1a trong trudng hop ndy vé mé ta
hiéu qua giam song ctia d& ngam c6 thé khong
con phu hop; thay vao d6 nguoi ta thuong dung
chu ky phd song dic trung ky hiéu 1a Tnao,
duoc xac dinh nhu sau [4]:

f max
j f IS (f)df
T =My _fmn )

f max

T s(h)f

f min

Chu ky phé dic trung Tm.1,0 S& dugc xac dinh
truc tiép dua trén céac s liéu do dac phé song
trong qua trinh thi nghiém.

3.1.3.Khai niém hiéu qua giam song cua dé
ngam

Muc d6 giam chiéu cao song hay noi céch
khéc 1a hiéu qua giam song cia dé ngam dugc
danh gia thong qua ty sd giira chiéu cao song
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phia sau dé so véi chiéu cao song dén trude dé
(xem hinh 3).

H
K, = HS" x100% (3)

S,

x100%

1 HS,t
H

(4)

Trong d6 K, [a hé s6 truyén song qua dé, € 1a hé
sd danh gia hiéu qua giam song ciia dé ngam, Hs;
va Hs,i lan luot Ia chiéu cao song dén ¢ sau va trudc
dé dugc xac dinh ¢ khoang cach cach dé mot
khoang tir mot nira dén mét lan chiéu dai song.

Dé ngam c6 hiéu qua giam séng cang tét khi gia
tri cua hé sd K; cang bé hay e cang cao (s<1,0).

2

|
| Hs, t
|
|

Hinh 3. So' d6 tinh toan hiéu qud gidm song cia dé ngam

3.2. Phan tich két qud thi nghi¢m:

3.2.1.  Quatrinh vdt Iy va tham sé chi phoi

Khi s6ng truyén tir nude sdu vao ving nudc
ndéng thi s¢ trai qua c&c qué trinh vat ly lam tiéu
hao dang ké niang luong séng nhu: khuc xa, bién
hinh (s6ng dénh), séng v& va ma sat day.

Ngoai ra con c6 qua trinh tdn xa (wave
dispersion) 1am bién doi phd séng (chuyén dich

nang lwong song giza cai ddi tan so), dac biét
khi vao vung nudc néng hay khi gap vat can
nhu dé ngadm (vi du xem hinh 4). Qua trinh bién
d6i pho song c6 anh huong gian tiép dén muc
do tiéu hao nang lugng séng ¢ vung nudc ndng
boi Vi véi dai séng dai (tan sé thap) thi mic do
tiéu hao nang luong it hon so vai dai séng ngan
(tan sé cao).

Z(m) = .
1 4
A
0.8
MNB :
0.61 — -
0.4 |
0.2 1 : Bai trude 1:100
0 . — . y , '
0 5 10 15 20 25 30 35
0.008- — - ‘
. s Phé séng d cac vi tri
[} J
= o008 S A: tai vi tri nudc sau
E 0,004 ; . ——— Bt tai vi tri giira bai trudc
w o ; i —— C: tai vi tri gdn chan dé
0.0021 R
0

0 0.2 0.4 0.6 0.8

1 1.2 14 1.6 1.8 2

Hinh 4. Su thay déi hinh dang phé séng do dnh hwéng ciia bai ndng (TAW-2002)
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Cubn séng mat

o

Ty

——

Hinh 5. Tiéu nang trong song vé tuong tw
nhuw nwdc nhay

Trong céc qua trinh tiéu hao nang hrong séng
thi séng v& la qua trinh tiéu tdn nang lugng song
I6n nhat. Hién twong séng v& xay ra khi song
bién hinh trong nudc nong lam gia ting chiéu
cao song va do d6 do doc song vuot qua ngudng
giéi han on dinh hinh dang dan dén séng v&
(dac biét lueu y tranh nham lan giiza s6ng Vo Véi
tiéu tan nang luong do ma sat day, tiéu hao
nang leong do ma sat day chi chiém mgt ty
trong rat nhé, c6 thé néi la khéng ddang ké trong
toan bg qué trinh tiéu hao nang lwong song).
Khi song v& xay ra thi van téc caa cac phan tir
nuéc ¢ phia trén dau song tré nén Ién hon so
VGi van toc caa dau séng va do vay xay ra hién
tuong cudon song mat (xem hinh 5). Tiéu hao
niang lugng trong song v dugc mé ta mot cach
tuong tu nhu ti€u hao nang luong trong nudc
nhay (xem Battjes va Janssen, 1978 va 2008).

Quaé trinh lan truyén séng vao bo voi su ¢o
mat cua dé ngam pha song ciing xay ra cac hién
turong va qué trinh vat ly co ban nhu d4 dé cap &
trén. Tuy nhién qué trinh song v& xay ra manh
mé& hon hay n6i cach khéc 1a chiéu cao song s&
suy giam manh do bén canh anh huong cua béi
dé con cb su suy giam do sau cuc bo tai vi tri
ciia dé ngam. Tinh chat séng (chiéu cao, dang
phé séng hodc chu ky séng dic trung) do do
cling c¢6 sy thay d6i dang ké sau khi qua dé
ngam.

Véi dé ngam pha séng qua trinh dan dén tiéu
hao ning lwong séng chu yéu van 1a song v&
xay ra ¢ ting nudc sat mat phia trén bung song
(xem Battjes and Janssen, 1978; Stive and De
Vriend, 1994), tiéu hao nang luwgng song do ma
sét tiép xdc véi cac khdi pha bao vé mai dé va
ma sét tiép xdc véi day ciing chi la thir yéu.

Tur nhitng 14p luan néu trén c6 thé nhan thay
rang hiéu qua giam séng cua dé ngdm dang xem
Xét & day s& van duoc chi phéi boi qué trinh tiéu
hao ning lwong do séng v& gan lién véi cac
tham s dic trung hinh hoc co ban cua dé ngam
nhu bé rong dé, mac dd ngap nudc va tinh chat
cuia song tac dong. Bén canh do6 can phai ké dén
thém tinh chat bién d6i cua pho séng do anh
hudng caa béi dé.

NOGi tom lai cac tham s6 sau day duoc nhan
dang 1a cac tham s co ban anh hudng dén qué
trinh tiéu hao niang luong song qua dé ngam tic
la hiéu qua giam séng cua dé ngam (xem thém
hinh 3):

e Tham s6 mdi truong:

> Song: Hs, Tp, Tim-1,0

» D0 sau nudc: d

e Tham sb dic trung hinh hoc dé: bé rong
dinh dé B, d6 ngap nudéc S

Tong hop lai bai toan hiéu qua giam séng cua
dé ngam s& c6 06 tham sb chi phdi co ban (déc
dp): Hs, Tp, Tmro, d, B, S. Theo dinh luat Pi-
Buckingham (xem Hughes, 1993) chung ta co
thé két hop hai nhom tham sé song va dic trung
hinh hoc dé ¢ trén dé dwa ra 02 dai luong phi
thir nguyén dic trung chi phdi hiéu qua giam
song cua dé ngam:

- Bé rong tuong doi cia dé ngam: B/L, hoic
B/Ln (Vi

L :gthanh[ZﬂdJ,

g2 2r
Lm = ZTm tanh [Lde

lan luot 1a chiéu dai song nudc ndng tai do
sau d ting véi chu ky dinh phd T, va chu ky pho
dac trung Tpy).

- Po ngép sau twong ddi cua dé ngadm: S/H;

Dbi véi dé ngam phé song thi do doc mai dé
duogc lay cha yéu dua trén diéu kién 6n dinh cua
I6p khdi pha ngoai (d@d hodc bé tong di hinh) va
trén thuc té thuong dao dong trong khoang hep
ter 1/1,5 — 1/2,0. Do vay ¢ day chang ta s€
khong xét dén anh huong caa do dbc ndy va md
hinh d& ngam trong thi nghiém c6 d6 déc mai
khong doi bang 1/2.
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Quan hé gitra hiéu qua giam song cua dé
ngam véi cac tham sé chi phdi duoc biéu dién
mot cach tong quat qua biéu thic sau:

B S
Lp H,

Tur két qua caa 150 thi nghiém vé hiéu qua
giam song cua dé ngam Gng voi cac didu kién
séng, muc nudc va dic trung hinh hoc mat cat
ngang dé khac nhau, cho thdy pham vi bién doi
cia cac tham sb trong biéu thiac (1) thé hién
diéu kien thi nghiém nhu sau: £=0,155+0,673
(K¢ = 0,327+0, 845), B/L, = 0,068+0,65 va S/H;
=0+1,68.

e=F 1)

o B=040m
o B=080m

> B=120m

%W o
° g3

L | |
06 08 1 12 14 16 18
SH, ()

(] 02 04

Hinh 6. Quan hé (¢ ~ S/Hs) Ciia dé ngam 1ng
V6i Cac bé réng dinh dé khdc nhau

Ngoai ra két qua trén hinh 6 ciing ching to
rang trong clng mot diéu kieén vé song va muyc
nuéc khi bé rong dé cang 16n thi hiéu qua giam
song cua dé ciing cang lén.

Nhin chung quan hé (& ~ S/Hs) c6 xu hudng
tuyén tinh, nghich bién rat rd nét.

08

0.7

05

x4

1- Hs IHs,‘ (-)

0.4

e=

03

0.2 L2

0.1 v
0 0.1 0.2 0.

Pe

3

3.2.2.  Két qua thi nghiém va nghién ciu

a.Anh huong ciia dé Ngdp nuéc cia dé

Hinh 6 thé hién quan hé (¢ ~ S/Hs) ung Voi
cac truong hop bé rong dinh dé B khac nhau.
Qua d6 co6 thé thay rang ang vai mot bé rong dé
cho trudc thi khi do ngap tuong di cua dé cang
lon thi higu qua giam song cua dé cang bé (h¢
s6 truyen cang Ién) va nguoc lai. Mot diéu thu
vi rang voi d6 ngap bang 0 (S = 0, hay dinh dé
ngang bang muc nwéc) thi hé sé truyén song
trung binh qua dé vao khoang K; = 0,40 hay
hiéu qua giam séng la 60% (¢=0,60). Khi d6
ngap tang 1én dén vao khoang S >1,8H; thi hiéu
qua giam séng cua dé con lai rat bé, dé hau nhu
khdng con tac dung giam séng nira.

3 o
BIL, ()

Hinh 7. Quan hé (¢ ~ BIL,) ciia dé ngam img véi
cac do ngdp nuoc S khac nhau
b.Anh hirong cua bé rong dé
Quan hé (s ~ BIL,) duoc thé hién trén hinh 7
ung véi 05 truong hop do ngap nudc cua dé S
khéc nhau. Hinh 8 thé hién quan hé nay nhung
v6i chiéu dai song L,

0.4 0.5 06 0.7

BIL ()

Hinh 8. Quan hé (e ~ B/Ly) Ciia dé ngam ing Vdi cdc do ngdp nuéc S khac nhau
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Qua d6 c6 thé thay rang trong cung mot diéu
kién ngap nudc, bé rong tuong doi cua dé cang
I6n thi hiéu qua giam séng cua dé cang 16n hay
hé sb truyén song qua dé cang nho. Tuy nhién
bé rong dé tuong ddi tiép tuc ting dén mot gia
tri nao d6 (B/L, ~ 0,50) thi hiéu qua giam song
cua dé s€ dat gia tri cuc dai va khong tang nira,
g véi mot mire ¢ ngap nude va tham sé song
d4 cho. Két qua trén hinh 7 ciing cho thay trong
cing mot diéu kién song va bé rong dé thi khi

0.7

06 é 0B=0,40m
05t g ﬁ 0B=0,80m
§ 04 | o 4, AA B=1,20m
Lo03 © 0
& 0.2 °

0.1 -

0.0 : ‘

0.0 0.5 1.0 15
S/Hs (-)

a. Truong hop H15T20

mirc d6 ngap nudce cang ting thi hiéu qua giam
song cua dé cang giam.

Nhin chung (¢ ~ B/Lp) c6 xu hudéng phi
tuyén, ddng bién. Quan hé nay rd nét nhat vai
cac truong hop c6 mic do ngap nude bé (S <
0,10 m). Véi cac truong hop cd mac do ngap
nudc 16n hon can phai xét dén anh huong mot
cach tong hop c6 ké dén tuong tac véi céc tinh
chat cua song (chiéu dai, chu ky song).

c.Anh hieong ciia diéu kién song
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b. Truong hop H22T25

Hinh 9. Quan hé (e ~ S/Hs) Ciia dé ngam #ng Véi bé réng dinh dé khdc nhau nhung cé cing diéu
Kién song ban ddu

Nham danh gia 16 hon sy anh huong caa hinh
thirc két cau, cao do dé, vi tri dé ngam, ... dén hiéu
qua giam séng caa dé ngam, tac gia co dua vé danh
gi4 cho cac tham sd anh huong khi xét cing mot
diéu kién song (1 logi séng do may tao séng tqo ra,
vi du H15T20 tic Hs=15cm, T,=2s, hogc H22T25
tic Hs=22cm, Tp=2,55),

Qua hinh 9 c6 thé d& dang nhan thiy (s ~
S/Hs) ¢6 xu hudng phi tuyén, nghich bién. Do
ngap nudc cua dé ngdm cang nho thi hiéu qua
giam song cua dé ngam cang Ion, bé rong dé
cang I6n thi hiéu qua giam séng cang cao. Tuy
nhién bé rong dé ngam ting dén mot mic do
nao d6 thi hiéu qua giam song cia dé ngam
khong ting, hodc c6 ting nhung khong dang ké.

Vi du xét v6i B=1,2m, S =0,0m, sau do bién doi:

-Bo ngap nude S tang thém 0,05m — ¢ S€
giam di 8,5%+10,5% so voi & ban dau;

-Bé rong dé B giam xuéng 0,4m, 0,8m — ¢
giam di 10,9%+15,6% so v4i & ban dau;

C6 thé thay rang do ngap nudc S dong vai trd
quan trong trong viéc lam tang hiéu qua giam

séng cua dé ngam (ddac biét la khi do ngdp nuéc
S=0,0m).

So sanh tir két qua thi nghiém va tinh toan
cling nhu qua hinh 9a va hinh 9b cho thiy: véi
mbi didu kién song (chiéu cao, chu ky séng) thi
muc anh hudng cia bé rong dinh dé, d6 ngap
ctia d& ngam ciing khac nhau va dan t6i hiéu qua
giam song ciing khac biét.

3.3. Phwong phdp xdc dinh higu qud gi@gm
s6ng ciia dé ngam

3.3.1. Phuong phdp thir nhdt

Dua trén phuong trinh tong quét (1) va cac
phan tich anh huong caa cac tham sé chi phéi
(cdc dai lwong phi tuyén) nhu d& néu & trén, co
thé dwa ra biéu thirc xac dinh hiéu qua giam
s6ng cua dé ngam nhu sau:

c-eens o (2] @

trong d6 a, b, ¢ 1a cac hé sb va cac sé mi n;
(s6 duong) va ny (s6 4m) duogc xac dinh trén co
s& phan tich hdi quy phuong trinh (2) véi cac s6
liéu do dac thuc nghiém.
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£=0.16+ 0.41 .exp[71/6.S/H$/1E/Lp]3)
2o

15
s
SH/(BIL )

Hinh 10. Hiéu qud giam song ciia dé ngam

Str dung cac phép phan tich mac do hdi quy,
thay rang n; = 1,0 va n; = -3,0 cho két qua hoi
quy tot nhat. Sau d6 cac hé s a, b, ¢ dugc xac
dinh tir két qua caa phép phan tich hoi quy véi
cac sb lieu thi nghiém. Két qua duoc thé hién
trén hinh 10 véi phuong trinh xac dinh hiéu qua
giam song cua dé ngam nhu sau:

-3
e=0,16+0,41exp —li(ij (3)
6H_|L

S p

Mtc d6 hdi quy cua cac s liéu thuc nghiém
vai phuong trinh (3) 1 kha tét R?=89 %.

3.3.2. Phuong phap thir hai

Nhu d4 trinh bay ¢ trén do tinh chat tan xa cua
song ma phd séng bi bién d6i theo xu hudng
chuyén dich ning lugng sang dai tan s6 thap do
anh huong caa bai trudc dé va do tuong tac voi
ban than dé ngam. Tinh chét bién doi nay cua pho
song c6 thé anh huong dén hiéu qua giam song
cia dé ngdm do vay can dugc xem xét dén mot
céch rd rang hon trong biéu thirc x4c dinh cua &.

Tir phuong trinh tong quat (1), theo phwong
phép cua d’Angremond et al. (1996) khi xem xét
song truyén (wave transmission) qua dé chin séng
(dé nho cao hon muc nwoc), hiéu qua giam séng
cia d¢ ngdm c6 thé duoc biéu dién mot cach
tuong tu thong qua phuwong trinh sau day:

e=1-K =a S +b

s @
_ B )®(1_ o0
b=1-c n (1—e )

m

trong d6 a, b, ¢1 C; 1a cac hang sé thuc
nghiém duoc xac dinh thdng qua phép phéan tich
hoi quy, Em l1a chi s6 Iribarren xac dinh dya trén
chu ky pho dic trung Tr-a0.

Trong phuong trinh  (4) thi &n
tana . .
(=—=—===) la tham s6 dac trung cho tuong
HS / m

tac gitra s6ng va cong trinh dong thoi ké dén
anh huong cua su bién doi phd séng théng qua
viéc str dung chu ky phé dic trung Tr.10.

Véi cac sb liéu thi nghiém da c6 s dung
phuong phap hdi quy tuyén tinh nhiéu bién
ching ta cé thé xac dinh duoc cac hang s6 thuc
nghiém ctia phuong trinh (4) nhu sau:

3,4
£=0,59+147 [Ej (1— g 0:%om ) ~0,26 S (5)
L H

m

S|
trong d6 sd mii ¢, = 3,40 dugc xac dinh dya trén
co s& dem lai sai s6 nho nht trong xé4c dinh «.

Két qua phan tich hoi quy cua biéu thic xac
dinh hiéu qua giam song duoc thé hién trén hinh
11 (so sanh giira két qud do dac hiéu qud giam
s6ng ¢ Véi két qua tinh todn theo phwong trinh
(5)). Su phu hop gitra sb liéu thuc nghiém va
tinh toan theo phuong trinh (5) dat duoc la rat
t6t (R* = 93 %).

O day phuong trinh xac dinh hiéu qua giam
s6ng cua dé ngdm theo phuwong phap tha hai da
phan anh day da céc quy luat anh huéng cua
hinh dang két ciu dé ciing nhu tinh chat song
nhu d4 phan tich & cac muc tir 3.2.2.a dén
3.2.2.c ¢ trén. Bén canh d6 so vai phuong phap
thir nhat thi phuong trinh (5) phan anh tét va
day du hon ban chat cua cac qua trinh vat ly chi
phdi, dac biét 1a anh huong cua su bién d6i phd
song dén hiéu qua giam soéng do su tuong tac
song-cbng trinh va anh huong cua béi trudce deé.

Bos Ocm
2 o 3
Sos) 245
5 .
o R?=0.93
04 L& ﬁgo
o o TS
? £
°

01 02 03 04 05 06 07 08 09 1
& (measured)

Hinh 11. Hiéu qud giam song cia dé ngam:
do dac va tinh toan
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IV. Két luin

Mot chuong trinh thi nghiém md hinh vat ly
bao gom 150 thi nghiém vé hiéu qua giam song
cia dé ngdm d& duoc thuc hién mot cach cong
phu véi pham vi bao quat rong caa cac diéu kién
bién vé tham s song, muc nudc va ciing nhu 1a
hinh dang két cau dé, bai trude dé. Két qua thi
nghiém d& cho thiy rd sy anh hudng cua cac
tham s6 va qua trinh vat Iy chi phbi dén hiéu
qua giam song cua dé ngam. CO thé ndi ngin
gon rang bén canh céc tham sb dic trung nhu bé
rong twong ddi (B/L), do ngap sau twong ddi
(S/Hs) ¢6 anh huong tryc tiép dén hiéu qua giam
s6ng cua dé ngam thi tinh chat bién doi cua phé
song do anh huong cua bai dé (dac thu cua bo
bién nwéc ta) va tuong tac voi dé ciing dong
mét vai tro quan trong.

Mot s két luan quan trong sau day duoc rit ra
tir cac két qua nghién ctiu néu trén:

- Ung v6i mot bé rong dé cho truge thi khi
d6 ngap tuong ddi caa dé cang 1on thi hiéu qua
giam song cua dé cang bé (hé so truyén cang
Ion) va nguogc lai. Nhin chung quan hé (& ~
S/Hs) ¢6 xu hudng tuyén tinh, nghich bién. Véi
do6 ngap bang 0 (S/Hs = 0, hay dinh dé ngang
bang muc nuéc) thi hiéu qua giam séng vao
khoang 60 % (e = 0,60). Khi d6 ngap tang lén
dén vao khoang S >1,8Hs thi hiéu qua giam song
ctia dé con lai rat bé, dé hau nhu khong con tac
dung giam séng nira.

TAI LIEU THAM KHAO

- Trong cung mot diéu kién ngap nuéc, bé
rong twong doi B/L, cta dé cang 16n thi hiéu qua
giam song cua dé cang 16n. Tuy nhién khi bé
rong dé tuong doi tiép tuc tang dén B/L, ~ 0,50
thi hiéu qua giam song cua dé sé dat gia tri cuc
dai va khong tang nira, rng voi mot mac do
ngap nudc va tham sé song da cho. Quan hé (s
~ B/L,) nhin chung la phi tuyén.

- Hai phuong phap tinh toan hi¢u qua giam
s6ng cua dé ngam khac nhau da duoc xay dung
dua trén Iy thuyét phan tich mé hinh theo dinh
luat Pi-Buckingham va phép hoi quy da bién voi
bo sb lieu thi nghiém (két qua thé hién & céc
phuong trinh (3) va (5)). Ca hai phuong phap
déu c6 duoc muc do tin cay cao trong viéc xac
dinh hiéu qua giam song caa dé ngam, thé hién
qua su phu hop rat tot véi cac s lieu thi
nghiém. Trong d6 phuong phap thtr 2 (phuong
trinh (5)) c6 wu diém la phan anh tét hon anh
huong cua cac tham sé va cac qué trinh vat ly
chi phdi, dic biét la anh huong cua tinh chat
bién doi phd séng do anh huéng cua bai dé va
tuong tac voi dé. Cac phuong phap tinh toan
nay c¢6 pham vi ap dung ¢ng véi cac diéu kién
thi nghiém nhu sau: Bé rong dé tuong d6i B/L,
= 0,068+0,65 va Do ngap twong d6i S/Hs =
0+1,68, cac tham s séng co do doc bién ddi sop
= 0,015 dén 0,06 (dg doc #ng véi chu ky dinh
phé tir 1,5 dén 6,0 %).
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Abstract
STUDY EFFECTS OF SUBMERGED BREAKWATER AND FORESHORE
TO DETERMINE THE EFFECTIVENESS WAVE REDUCTION
IN PHYSICAL MODEL

To improve the level of safety, reducing the load acting on the sea dyke, submerged breakwater
in foreshore is a solution that works more active (especially when the software solutions, natural
solutions not feasible or effective low), high effective and feasible. Therefore, the evaluation of the
reduction wave of the submerged breakwater recommended significant and urgent to propose the
application to soak into the category of bank protection. In this article the author refers to the
contents experimental study to determine the effectiveness underground waves of the recommended
reduction in the physical models. The experimental wave underground submerged breakwater has
been elaborately done with 150 different test scenarios on the water, the wave parameters (random
waves), foreshore and geometry recommended size. Based on the experimental data researchers
have proposed calculation methods to determine the effectiveness submerged breakwater wave
reduction of recommended high reliability, consider the full impact of dominant parameters.

Keywords: breakwater, submerged breakwater, foreshore, hydrodynamic models physical
models studies conducted in laboratory wave tanks, wave breaking, wave spectrum.
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