|  KHOAHOC

CONG NGHE

NGHIEN CUU HIEU QUA GIAM SONG CUA PE KET CAU RONG
TREN MO HINH MANG SONG

Thiéu Quang Tuan
Truong Dai hoc Thuy Loi

Pinh Cong Sin, Lé Xuan Ta, P6 Vin Duong

Vien Khoa hoc Thuy lgi mién Nam

Tém tit: Bai bdo nay trinh bay két qud ngh/en czm xdy dung cong thurc danh gia kha nang kha

nang triét giam séng ciia dé giam song két cau rong va phan tich sy bién doi hinh dang phé séng

truoc va sau cong trinh tai khu vic nuwoc nong cua rung ngap man dua trén thi nghiém mo hinh

vat ly 2D trong madng song.

Tir khoa: Dé giam song két cdu rong, hé sb truyén song, song phan xa, mo hinh vat 1y 2D

Summary: In this paper presents the result of establishing a new empirical formula of wave
transmission at this type of porous breakwater and analysis wave energy spectra transformation

before and after this structure in the shallow water base on the 2D physical model experiment in

the wave flume.
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1 PAT VAN PE

Trong nhitng nim gan day qua trinh sat 16 bo
bién dang dién ra hét sirc nghiém trong & dai
ven bién dong bang song Ciru Long (PBSCL)
lam suy thodi rirng ngap man, theo nghién ctru
cua Vién khoa hoc Thuy loi mién Nam
(SIWRR) x6i 16 bo bién d3 xay ra trén 280/774
km dudng bd véi toe do x6i 16 tir 1-20m/nam.
C6 nhiéu giai phap bao vé bo bién va phat trién
rimg ngap min mot cach tu nhién ¢ déng bang
song Cuu Long, trong d6 véi dang cong trinh
cing thi dé giam song xa bd ¢ két ciu rong
dang la mot trong nhitng giai phap duoc nghién
ctru va tng dung boi kha niang trao d6i tram tich
va by bun cat. Pic diém cua dé giam song xa
bo két cau rong 1a cho song co thé truyén qua
v6i mire d6 nhat dinh v6i muc dich trao doi trim
tich bun cat, gy boi tu giup phat trién ring
ngdp man. Do do, viéc xac dinh cac thong $6
khi thiét ké cong trinh nhur hiéu qua giam song,
song phan xa trude cong trinh va téi uu hé sb
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tiéu tan niang luong song can thiét phai nghién
ctru dé danh gia twong tac giita song va cong
trinh, cling nhu xem xét kha nang lam viéc cua
cong trinh trong cac diéu kién thity dong luc hoc
bién dbi khac nhau. Trong nghién ctru nay, cong
thirc x4c dinh hé sb truyén song cua dé giam
song két cau rong dugc xay dung dua trén phan
tich dir li€u do dac trong phong thi nghiém Thuy
dong luc song bién- Vién Khoa hoc Thuy loi
Mién nam va cic nghién cru trude day vé cong
trinh dé giam song dinh thap (LCS) cta Van der
Meer et al. 2005; Chen et al. 2008; Li and Xie
2008, cong trinh dé giam song dang coc c6 dam
mii cda Luth et al. 1994; van der Meer et al.
2005; Christou et al. 2008; Su-xiang ZHANG
and Xi LI 2014. Két qua cta nghién ciru dugc
str dung cho viéc tinh toan thiét ké va danh gia
hiéu qua lam viéc va cong trinh dé giam song
v6i cau kién rong dugc sir dung trong nghién
clru nay.

2 MO HINH VAT LY
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2.1 Co s6 thi nghiém

Thi nghiém duoc thuc hién trong mang song
ctia phong thi nghiém thity dong luc song bién-
Vién Khoa hoc Thay loi Mién nam (Hinh 1).
Céc co so thiét bi may moc duoc cung cp boi
HR Wallingford. Chiéu dai mang song 1a 35m,
chiéu rong 1.2m va cao 1.5m. Hé thong may tao
song dugc trang bi kha ning hap thu song phan
xa (Active Reflection Compensation), ¢ thé
tao ra song ngau nhién hoic séng déu vai chiéu
cao lén dén 0.30m va chu ky dinh 3.0s, song
duge do véi tan s& 100Hz (d6 chinh xac
+0.1mm).

Hinh 1. Mang song thi nghiém Vién Khoa hoc
Thity loi mién Nam

2.2 M6 hinh thi nghiém

Céu kién dé glam song dung dé thi nghiém goém
hai mit véi cac 16 tron duoc bb tri hai hang co
kich thudc bang nhau va phan trim 15 rdng bé
mit cua cdu kién 1a 17.7%. VAt lidu lam céu
kién 1a bé tong cdt soi phi kim duoc cung cap
va phét trién boi cong ty Busadco. M6 hinh thiét
1ap thi nghiém (hinh 2), véi chiéu cao cua dé
giam song la 0.40m, bai néng rung ngdp man
duoc mo phong v6i d6 doc 1/500, mai chuyén
tiép gitra khu vuc nude sdu va nudc néng duge
thiét ké voi do dbc 1/25. Song dén trude cong
trinh hau hét bi v& & mai chuyén tiép nay nhim
tao tinh chit song tuong ty nhu thuc t&. Mai hip
thu song duoc thiét ké bang da d6 voi do doc Y,
hé sb song phan xa luén nho hon 10% khi
khong c6 cong trinh.
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Hinh 2. So do bé tri thi nghiém

Hinh 3. Thiét Igp thi nghiém truyén séng qua dé giam séng két cau rong

Tong s6 kich ban thi nghiém 13 60 kich ban
duoc téng hop trong Bang 1 (bao gom 30 kich
ban khong c6 cong trinh). T6 hop cac kich ban
tir 6 diéu kién song ddc trung va 5 myc nude (ca
ngap va khong ngdp cong trinh) tir diéu kién
thiy luc dac trung cho khu vuc PBSCL. Quan

hé giita chiéu cao va chu ky song duoc tinh toan
theo Linh and Tuén (2015). Piéu kién bién
thong sb song dugec mod phong bang dang phd
JONSWAP véi y=3.30. Mdi thi nghiém duoc
thyc hién it nhat trong khoang thoi gian 500T,
(s). Ty 1¢ mo hinh dugc lya chon dya trén nang
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luc méang séng va thong sb diéu kién bién:
Ni=10 (ty 1¢ dai), N=3.16 (ty 1¢ thoi gian).
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Tong s6 kich ban thi nghiém 13 60 kich ban
duoc tong hop trong Bang 1.

Bang 1. Kich ban thi nghiém

Tham so6 séng Chiéu cao luu
Trwong hop khong Re / P9 Kich ban
Hmo (m) Tp (s) sdu nwéc D (m)
WP6-BW-JSW1 0.10 1.79
0.20/0.20
WP6-BW-JSW2 0.12 1.88
0.10/0.30
WP6-BW-JSW3 0.15 2.00 Khong cong trinh
0.00/0.40
WP6-BW-JSW4 0.17 2.07 Co cong trinh
-0.10/0.50
WP6-BW-JSW5 0.20 2.16
-0.15/0.55
WP6-BW-JSW6 0.22 2.20

3 KET QUA VA PHAN TIiCH

3.1 Anh huéng cia cac théng sé 1én qua
trinh truyén séng

Gidng nhu cac dé giam séng truyén thong trudc
day, song truyén qua dé giam séng két cAu rong
phu thudc vao ham cua to hop chiéu cao luu
khong dinh dé, bé rong dinh dé, do déc mai
cong trinh, d6 rong bé mit cAu kién va tinh chét
song. Dé xac dinh cong thirc truyén song qua dé
giam song ¢ hai yéu quan trong anh hudng 1a
ctia chiéu cao luu khong dinh dé va chi s6 twong
tu song vo Iribarren dugc phan tich dya trén $6
liéu thi nghi¢m thyc do. Bén canh hai yéu td ké
trén thi cac yéu t6 nhu d6 rong ciu kién hay bé
rong dinh ciu kién 14 cac hang s6 khong doi thé
hién dac trung cua cAu kién nén khong duoc
phan tich trong nghién ctru nay.

Sw bién déi phé séng trong khu vwe nwéc
nong

Phé soéng tai khu vire nude ndng phia sau cong
trinh duoc thé hién trong Hinh (WG6) xuit hién
nhiéu dinh va gia tr1 mat d nang lugng cua cac
dinh phé khong c6 su chénh Iéch 16n. Hinh dang
phd song tai khu vyc nay twong ty nhu phd song
sau khi trai qua qua trinh séng v& nhiéu lan.
Dang cht ¥ 1a sy xudt hién cta song véi tan sd

thip hay goi 1a séng trong luc - infragravity
waves (IG) chu ky dinh khoang 25s dugc tao ra
trong qua trinh séng v trén mai chuyén tiép va
trong vung nudc nong (Baldock, 2012). Ngoai
ra, song dai dugc tao ra tr cic nhém song cling
gidng nhu séng trong luc tw do & cac diém song
v& ctia séng IG. Song IG ton tai trong khu vire
bai bién néng rirng ngap midn hay ran san hé.

Trong qué trinh truyén song vao khu vuc bii
ndng clia rung ngap man, cac con sONg ngén bi
v& 1am cho tAm quan trong ciia song IG bat dau
ting l1én. Do d6, ning luong song dai chiém
mot phan 16n trong tdng ning lwong song tai
khu vyc nay (Horstma et al, 2012; Phan et al,
2014). Qua trinh nay ciing dugc ap dung cho
viéc thiét lap, tinh toan diéu kién bién va qua
trinh truyén song trong thi nghiém nay. Hinh
thé hién sy bién d6i pho song sau khi truyén
qua cong trinh Urng voi truong hop cao trinh
dinh dé 16n, c6 thé thiy ning luong cia cic
con soéng ngan phan 16n bj tiéu tan, trong khi
ning lugng soéng dai van con kha 16m.

Nhirng phén tich trén vé su bién doi phd song
1a co s dé khing dinh séng dai c6 ¥ nghia quan
trong trong quéa trinh nghién ctru truyén séng
qua dé giam song két cAu rong tai ving ring
ngip min ven bién.
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Hinh 4. Pho nang luong song khi truyén qua
cau kién
(a) WP6-BW-ISW6 depth D = 0.40 m
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(c) WPB-BW-JSW6 depth D=0.20 m
Variance spect. Es file D20HZ2T220-MH1 1704051?2600!ms.csv‘ chan &
summed over freq bands, res  0.016 Hz, thresh 0.005°E_
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Hinh 5. Két qua phé séng do dac tir thi nghiém
ung voi cac do sau D=0.4,0.3,0.2m

Anh hwéng ciia chiéu cao lwu khéng dinh dé
R/Hmo

Su phu thudéc manh mé cia hé s6 truyén song

K vao chiéu cao luu khong dinh dé duoc thé
hién trong hinh 6. Khi Re/Hmo > 0.50 thi hé sé
truyén séng gan nhu 1a khong doi (K.~ 0.30),
trong treong hop cao trinh dinh dé l(m thi song
truyén qua cong trinh rat nhé qua 18 rdng. Mit
khac, khi do ngap 16n thi kha nang giam song
cua cong trinh la kha nho (K=0.75-0.80 khi
Re/Hmo < -0.50).
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Hinh 6. Anh hieong ciia chiéu cao luu khéng
dén hé so truyén séng

Chi so twong tw séng vé Iribarren &

Hé s6 truyén song qua dé giam séng ciing phu
thudc vao hién tugng song vo trén mai ciia cong
trinh, twong tac ndy duogc thé hién qua chi sd
Iribarren &, Hinh 7 mo ta sy phu thudc cua chi
s6 Iribarren & tir dit 1iéu thi nghiém véi chu ky
dinh Tp (&op) va chu ky phé Tm—l,O (éom_L()). Nhin
chung, sy phu thudc cua & theo xu hudéng phi
tuyén tinh va sy phy thudc nay kha nho trong ca
truong hop Re/Hmo 16n va nhd. RO rang khi st
dung Tnm.1 0 thi sy twong quan xuét hién tot hon
so voi str dung T,
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Hinh 7. Anh huong cua chi so Iribarren
den hé so truyén song

Song phdn xa

Séng phan xa phia trudc cong trinh dugce tao
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thanh tir trong tac gitra song va cong trinh. N6
khong durgc mé ta chi tiét trong qua trinh truyén
song, tuy nhién thong qua viéc xac dinh hé sb
song phan xa cho phép xac dinh kha nang tiéu
tan nang luong song cua cong trinh.
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Hinh 8. Twong quan gitta hé sé séng phan xa

Hinh 8 thé hién twong quan giita hé sb song
phan xa va chiéu cao luu khong twong ddi cua
dinh dé. Cho thiy dang cong trinh dé giam song
két cAu rdng nay c6 hé s6 séng phan xa kha cao
trong truong hop dé nho (K. = 0.40~0.50).
Nhin chung khi R¢/Hmo tang thi song phan xa
ciing ting theo, diéu nay do cong trinh chua du
do réng dé hap thu niang lugng séng (46 rong
bé mit cua cdu kién 17.7%) hay bb tri 16 rdng
chua hop ly. Trong truong hop dé nho cao, hau
hét nang lwong song phia sau cong trinh 1a do
su truyén qua cua song IG va song tran. Viéc
nhan biét va tinh todn séng phan xa rit can
thiét trong qua trinh thiét ké dé giam song két
ciu rong, dic biét cho viéc thiét ké giai phai
bao vé chan chdng x6i cho cong trinh.

3.2 Cong thirc thuc nghiém cho qua trinh
truyén séng qua dé giam song két ciu rong
Céc phan tich vé cac thong s6 anh hudng nhiéu
nhit dén qué trinh truyén séng & trén 13 co so
cho viéc xdy dung cong thitrc thuc nghiém.
Cong thirc thuc nghiém ¢ day dugc xay dung
dua trén cong thirc c6 san cia Angremond et al
(1996). Hai thong s6 chinh dwgc xem xét cho
xdy dung cong thirc 1a d6 ngdp twong dbi dinh
dé Ro/Hmo va chi s6 twong ty song v Iribarren
&o. Cong thirc tong quat cho hé sé truyén song
qua dé giam song két cdu rong;
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Véia, bvaclacac héng sO thuc nghi¢m duoc
xéac dinh théng qua phuong phap phan tich hdi
quy voi dir lidu c6 dugce tir két qua thi nghiém.
So véi cong thuc Angremond et al. (1996) bé
rong dinh dé khong dugc xem xét ¢ day, dang
cong trinh dé giam song két cdu rdng duoc coi
1a dang cong trinh c6 két ciu hep. Chi s tuong
tr song v Iribarren & c6 thé duoc tinh toan
theo hai tham s 1a Tp hodc Ti.1,0, ty thude vao
dit liéu c6 san. Phan tich hoi quy voi nhitng két
qué ctia dir liéu thi nghiém theo 2 tham s6 T, va
Tum1.0, két qua ctia phuong phap phan tich cho
ra hai cong thirc twong urng:

KI = —022 - If" =T 0_‘;?5 . (l i e_u'lb‘l::\l)m—llu )
S0 (1)
R, —0.392,
K, =-0.20- +0.66-(1_e )
o )
Khoang ap dung cua cong thuc:
R =-0.76 ~ 2.0
i )
=0.016 ~0.030

Sop
So, =0.010 ~ 0.025
K,=022~0.77

Hinh 32 va hinh 33 so sanh két qua hé s6 truyén
song K theo cong thirc (1) va (2) véi dir liéu do
dac turong Gmg. Ca hai truong hop déu cho két
qua twong quan tét, tuy nhién co thé thiy khi st
dung Tum.1,0 cho hé s6 twong quan tét hon so véi
str dung T,.

So sanh gitra cong thirc nghién clru hién tai véi
cac nghién cuu trudc day cua d’Angremond et
al. (1996), van der Meer et al. (2005) cho loai
dé chin séng truyén théng va dé giam song
dang coc, dang dé ngém va Van der Meer and
Daemen (1994) cho loai dé chian song dinh hep,
truyén théng va ca cho dang dé ngém, dang coc.
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Cho thiy dit liéu trong nghién ctru hién tai c6 ciru Van deer Meer et al. (1993) cho loai dé
két qua tuong dong nhét véi két qua cua nghién  giam song dinh hep cho song truyén qua.
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Hinh 11. So sanh céng thire thiét ldp véi cong — Hinh 12. So sanh véi cong thire ciia dé chan

thite ciia dé giam song dang tron va dang cho  séng truyén thong va dang cho song truyén

séng truyén qua (Angremond et al. 1996, Van qua (DELOS- Van der Meer et al. 2005)
der Meer et al. 2005)
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Hinh 13. So sanh voi cong thurc cua dé giam
song dinh hep (Van der Meer and Daemen, 1994)

4 KET LUAN

Dé xay dung cong thirc truyén song qua dé giam
song két cau rong, mot chudi thi nghiém bao
g@)m 60 kich ban truyén song da dugc thyc hién.
Qua trinh bién ddi phd séng trong khu vuc bai
ndng cua rung ngdp man va qua dé giam song
cho thiy tim quan trong cta ning luong song
dai trong qua trinh truyén séng. Ning luong
song ngén hau hét bi tiéu tan hodc phan xa, song
phia sau cong trinh phan 16n 14 ning lwong song
dai.

Qua trinh truyén song qua dé giam song két ciu
rong bi anh hudng boi hai yéu td quan trong 1a

TAI LIEU THAM KHAO

GOV CONG NGHE |
chiéu cao luu khong twrong ddi dinh dé Re/Humo
va chi s6 séng v trén mai cong trinh Iribarren
&o. Két qua ctia qua trinh phan tich cho thdy chu
ky pho Tm.1.0 nén dugc str dung dé thay thé cho
chu ky dinh T, nham thé hién rd tim anh hudng
cua song dai trong khu vuc nudc nong.

Cong thic thyc nghiém ap dung cho dé giam
song két cau rong trén bdi nong cua rirng ngap
man da dugc xay dung voi do tin cay cao dua
trén cac so sanh vdi cac cong thirc hién c6 duoc
dua ra dé tang do tin cay cho két qua thuc
nghiém nhu d’ Angremond et al.(1996), Van der
Meer et al (2005) hay Van der Meer and
Daemen (1994), két qua ciia nghién ctru nay
kha phu hop véi cac két qua ngién ciru trude
day dic biét voi nghién ciru vé dang dé giam
song dinh hep ciia Van der Meer et al. (1993).
Trong qué trinh thiét ké dé giam song két cdu
rong can luu y:

- Cao trinh dinh dé gidm song nén cao hon
myc nudce triéu (dé nho) dé tang hidu qua giam
song, hau hét séng bi chian khi Re/Hmo > 0.50.

- Giai phap bao v¢ chan cong trinh nén duoc
xem xét mot cach k¥ ludng trong qua trinh thiét
ké dé giam song két cau rong.

Trong nghién ctru t6i cic yéu td vé phan trim
d6 rdng cuia dé va chiéu rong dinh cua cau kién
dé giam song rong dén hiéu qua giam song sé
duogc trinh bay.
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