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HIEU QUA GIAM SONG CUA CAC SO PO BO TRi REEF BALL
TREN THEM PAO NOI XA BO
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Tom tat: Bai bdo nghién ciru hidu qud giam séng ciia cdc so do bé tri khoi Reef Ball ddt trén thém ddo
néi xa bo & Bién Pong. Trong bé séng, thi nghiém mé hinh vit Iy dwoc thie hién véi ba phwong dn bé
tri khéng gian gom: PAI - ba doan dé trén cing mot tuyén song song véi bo ddo, PA2 - nhu PAI va
them hai doan dé so le phia trong, PA3 - nhw PA2 va thém hai doan dé vuéng géc véi bo dao ¢ dau va
cudi tuyén. Po dac da lam ro tac dung giam song dang ké ciia khoi RB. Xét tong qudt thi so do PA3 ¢6

tdc dung giam séng tot nhat trong pham vi bé tri.

Tir khéa: giam song, dao ndi, b tri khong gian, Reef Ball

1. MO PAU

Bién Pong Viét Nam co cac quan dao, bao
gdm nhiéu dao ndi va dao chim. Dic biét, dao ndi
la ddo Iudén c6 mot bd phan ndi trén muc nudc
bién, ké ca khi thuy tridu 1én cao nhat. Phan ludn
ndi trén mat nudc 1a 15i dao véi dién tich khong
16n (khoang vai hecta), xung quanh 1a thém san ho
voi dién tich thuong rong hon nhiéu lan (tir vai
chuc dén vai trim lan dién tich 16i dao). Phia
ngoai thém san ho 1a vach san ho dbc dimg, an
xudng bién.

Mot sb déo ndi co bai cat bdi tu tw nhién xung
quanh v&i dién tich khong hé nho so vi mat bang
dao. Hoan canh “tic dat nghin tic vang” dat ra yéu
cau cap bach vé giai phap thic day qua trinh bdi tu,
giit lai toi da luong cat méi phat sinh & nhitng vi tri
phu hop, tirng bude bdi ddp mé rong dién tich dao.
Nhiéu du an duoc tién hanh & My, Uc, Indonesia
da goi mo kha niang ap dung khdi Reef Ball (RB)
trong cac giai phap bao v€, ton tao va md rong bai
dao ndi xa bd & Bién Dong.

Mot s6 nghién ctiru gan day da duoc thuc hién
va timg budc lam rd nhitng yéu cau vé miat ky
thuat trong thiét ké, thi cong khdi RB trén thém
dao ndi. Ba ndi dung chii yéu gdm diéu kién bién
hai van, thiét ké két ciu va danh gia hidu qua giam
song qua cac khoi RB.

Pic trung song, dong chay & dao ndi xa by &

' Khoa Céng trinh - Triecong Pai hoc Thity loi
2Phong Thi nghiém trong diém Quéc gia vé dong luc hoc
song bién - Vién KHTL

Bién bong da dugc do dac khao sat trong hai mua
gi6 (Nguyén Quang Chién & Lé Hai Trung, 2016).
Tiép do, hai tac gia xac dinh nhimng diéu kién thiry
dong lyc phuc vu b tri khong gian bai dao va giai
phap chinh tri ton tao dao (Nguyén Quang Chién
& Lé Hai Trung, 2019).

Nghién ciru qua trinh van chuyén trim tich
theo hai mua gié chinh thinh hanh bing mé hinh
toan dd chi ra nguyén nhan va co ché bdi x6i tram
tich khu vuc dao nghién ctru (Pham Thi Thuy &
nnk, 2018). Mot sé so do xép khéi RB ¢6 dang mo
han, dé chin song va dé quay tao dang vinh kin gin
voi bd dao duge nghién ctru dé xuét (Lé Hai Trung,
2017), cac giai phap nay duoc thiét ké nhim giam
nang luong song, dong chdy va tdc dong vao qua
trinh van chuyén trim tich quanh dao, gitip ting kha
nang bdi tu & ving lang song. Khdi RB duoc tinh
toan vé mat két ciu nham dam bao yéu cau lam
viéc on dinh trong diéu kién hai van trén cac dao
nbi (Bui Thi Kim Khanh & nnk, 2017). Tiép do,
hiéu qua giam song qua khéi RB dugc md phong
va danh gia thong qua mo hinh toan (Bui Thi Kim
Khanh & nnk, 2018);

Trong mang song, thi nghiém da dugc thuc
hién nham xé4c dinh anh huoéng cua vi tri toi hi¢u
qua giam séng cua cac cum RB trén thém dao ndi
(Pham Thi Thiiy & nnk, 2018). Két qua cho thiy
cong trinh giam song hiéu qua nhat khi tuyén b
tri cach bo dao 100m.

Nhiing cong b trén ddy da tap trung xac dinh
céc dic trung hai van, thiét ké két ciu khéi RB, vi
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tri lam viéc hiéu qua ctia cum RB theo phuong
truyén song... P& tiép ndi, bai bao nay nham
nghién ctru xem xét mot cach tong thé anh huong
cia bd tri khong gian cic khéi RB téi truong
song, dic biét 1a tic dung giam séng trén thém
dao. Mét loat thi nghi€ém mdé hinh vat 1y ty 1€ nho
da dugc tién hanh trong bé séng. Ba phuong 4n b
tri khong gian khéi RB trén thém déao gébm PAI-
ba doan dé trén cung mot tuyén song song v4i boy
dao, PA2- nhu PA1 va thém hai doan dé so le phia
trong, PA3- nhu PA2 va thém hai doan dé vuong
g6c v6i bd dao & dau va cudi tuyén. Véi myc dich
lam co s tin cdy cho viéc Iya chon giai phap toi
vu dé t6n tao va chdng x6i 16 cac dao ndi, phit hop
voi diéu kién thi cong, diéu kién tac chién, phong
thi trén dao ndi thi viéc xem xét, danh gia hi¢u
qua giam soéng tai cic diém khac nhau trong
khong gian cling nhu danh gid hiéu qua gidm song
tong hop cta cac phuwong an bd tri RB 1a quan
trong va hét strc can thiét.

2. THi NGHIEM MO HINH TRONG BE SONG

2.1 Bé séng thi nghiém va ti 1¢ md hinh

Bé séng thi nghiém

Thi nghiém dugc thuc hi¢n trong bé song tai
Phong Thi nghiém trong diém Quéc gia vé Dong
Iwc hoc séng bién, Vién Khoa hoc Thuy loi Viét

Nam. Bé c6 kich thudc tong thé L x B x H = 40m x
25m x 1m. Chuyén dong cta ban tao song ¢ dang
tinh tién sir dung piston dién do DHI - Pan Mach
thiét k&, va dugc diéu khién bang chuwong trinh
Wave Synthesizer. Song tao ra 1a song déu hay
song ngiu nhién theo dang phd Jonwap,
Moskowitz. Chiéu sdu nudc t6i da trudec mdy tao
song 13 0,7 m v6i chiéu cao song 16n nhit 13 Hipay
=0,4m va chuky T, =0,5+5,0 s.

Lua chon ty Ié¢ mé hinh vat ly

Theo cac nghién ciru trudc day, néu md
phoéng dugc ca thém san hd v6i chibu dai bai
500 - 700 m va phin nudc sau (ngoai thém san
h6) thi ty 18 chiéu dai khong 16n hon 1/75.
Tuong ung voi ty 1€ nay thi chiéu cao cong trinh
va chiéu cao séng trén thém san hd déu nhé hon
2cm, s& chiu anh huong rat 16n cia stc cing
mat ngoai cua nudc. Bai bao nay lya chon ty 1€
A =1/20, chidu cao cong trinh va chiéu cao song
trong mo hinh ddm bdo > 2 cm. Tuy nhién, v&i
ty 1& nay, thém san ho chi dugc mo phong giGi
han trong khoang 200 m tinh ttr bo ddo. Do vay,
sb liéu song dau vao s& duge kiém dinh cach bo
dao 200 m trén thém san hd, twong tng véi 10
m trong bé séng. Bang 1 liét ké cac ty 1& khac
dan suat tir ty 1& chiéu dai 1/20.

Biang 1. Cac ty 1¢ sir dung trong md hinh vt Iy bé séng

Ty 16 mo hinh Cong thirc Nguyén hinh M5 hinh

Ty 1é chiéu dai Al = 1_ =Al 500 m 25m
.. Tn 1/2

Ty 1é thoi gian AT = " Al 6,6 s 1,476 s
7 mi’l

Ty 18 khéi luong Am=—"= W Ap = Ap 2200 kg 0,275 kg

n, /6
Ty 1& 46 nham An= P Al 0,016 0,00971

2.2 Chi ti¢u thiét ké Reef ball

Trong nhitng thap ki gan day, nhiéu giai phap
d3 dwoc nghién ciru va lién tuc phat trién nham
bao vé bd bién, bo dao, dic biét 1a cac khu vuc co
ran san ho ty nhién. Khéi RB 1a mot giai phap
sang tao két hop giita dé ngdm giam soéng va céac
ran san ho tu nhién. Khi sép Xép thanh cum, khdi

RB lam viéc nhu mot cong trinh gidm séng, déng
thoi gop phan bao vé, tai tao hé sinh thai bién
(Reetball.org.com). Pdi v6i dic diém cia cac dao
nbi xa bo, khéi RB c6 thé duoc ap dung dé sip
xép cac so d6 nhu dé chan song, mo han nham
bao v€ va ton tao bo dao (Lé Hai Trung, 2017).
Thyc t& xdy dung trén cic dao ndi xa b cho
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thiy ké bao vé bd dao duogc thiét ké véi tn suét
P = 1% (Nguyén Tuong Lai, 2012); tuong tng
voi cong trinh cép IT theo TCVN 9901: 2014.
Tuy nhién, giai phép ton tao va mé rong bai dao
¢ thé duoc coi 1a phu tr¢ cho cong trinh chinh
nhu ké. Do vay, chung t6i so bd Iya chon cfip
IV vé6i tan suét thiét k& P = 3,33%. Tur déc trung
song nudc sau H=12,66 m va T, = 13,8 s, song
duoc tinh toan lan truyén choraHs=1,4mvaT,

= 6,6 s tai chan cong trinh trén thém dao ndi (Pé
tai doc lap cap Qudc gia 19/15, 2015).

Theo d6, kich thuéc khdi RB da dugc tinh toan
gém chiéu cao H/=1,52 m, ban kinh day B,=1 m,
ban kinh dinh b=0,5 m, d6 rong & = 32%, do day
d; = 0,12 m, trong luong G = 200kg, d6 nham
Sckn= 0,016 (Bui Thi Kim Khanh & nnk). Vi ty
1& 1/20, khdéi RB dugc thu nho kich thude nhu
Bang 2.

Biang 2. Pic trung thiét ké khéi RB nguyén hinh va mé hinh

or

2.3 So @6 bb tri khong gian cac khoi RB

Déi voi diéu kién thém dao néi, cac khéi RB
duoc dat truc tiép trén cat san hd va co thé xép
thanh mot hay nhiéu hang song song vdi nhau.
Trung da dé xuét hai so d6 bd tri khong gian gdm:
i/ ba dé song song véi bo va ii/ tuyén dé quay tao
dang vinh kin gin voi bo dao (Lé Hai Trung, 2017).
Bai bao nay giit nguyén PA1 - hé théng ba dé
song song v&i bo; dé xuit thém PA2 twong tir nhu
PA1 va thém hai doan dé song song va gan bd hon;
va PA3 tuong tu nhu PA2 nhung c6 hai doan dé
vuong goc voi bo ¢ hai phia (Hinh 1).
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Hinh 1. Ba so d6 bé tri khéng gian khoi RB trén them ddo noi
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Theo phuong song song véi b, chiéu dai mdi
doan dé 1a L, khoang cach giita hai dé lién tiép 1a
L,. Khoang cach tir bo dao té1 hai tuyén cong trinh
lan luot 1a X; va X,. Ba so dd néu trén s& dugc md
hinh hoa va thi nghiém trong bé séng.

2.4 Thiét bi do dac

Thiét bi do song DHI Wave Amplifier 102E gém
dau do Wave Gauge 202, bd khuéch dai 102E, cap

P7 P5 P4 P3 P2

=1 7

ndi ndi cac dau do vi module thu thap s6 litu va
ngudn cép. Tong cong 8 dau do P1 dén P8 dugc sir
dung nhdm xéc dinh chidu cao séng & trude va sau
tuyén cong trinh (Hinh 2). Trong do, P1 do song toi
tai vi tri cach bo X = 10 m; P2, P3 va P4 dung tach
song phan xa trudce cong trinh (X = 6,6 m); P5 va P7
do song phia sau tuyén cong trinh thir nhat trén (X =
4,15 m); P6 va P8 do song gan bo (X =2,15 m).

P1 s6ng ngéu nhién bén song

I BEEER | I

! Anap

Hinh 2. So do bé tri thiét bi do séng

2.5. Kich ban thi nghiém

Cac dac trung song thi nghiém duoc lya
chon véi tan suit P = 50% nhiam danh gia su
lam viéc cua cac so dd trong diéu kién thoi
tiét binh thuong. Bang 3 tong hop cac dic

trung song nguyén hinh va mé hinh ung vadi
muc nudc P = 50% 1a +1,15 m. V&i cao d0
day bai khoang Om (Pé tai doc lap cap Qudc
gia 19/15, 2015) thi chiéu sau nudc trén thém
dat 1,15m.

Bang 3. Pic trung song thi nghiém

Tham s6 Nguyén hinh Mo hinh

Chiéu sau nudc trén thém 1,15m 5,75 cm

Chiéu cao song H; (m) 0,55 m 2,75 cm
Chu ki songT, 6,6s 1,48 s

Mdi so d6 déu duoc thi nghiém véi 03 gia tri ti
s6 khoang hé ciia cong trinh Ly/L, = 0,33; 0,43; va
0,53. Tuy nhién, pham vi bai bdo nay chi trinh bay
va phan tich két qua do dac voi gia tri L,/L=0,43.

2.6 Chi tiéu danh gia

Pé danh gia hiéu qua giam soéng cua cac so do
bd tri khdi RB, hai chi tiéu thuong duoc st dung
gdbm hé s truyén séng K, va hé s6 giam song
JHé sb K, laty sb gitra chiéu cao song phia sau
cong trinh v6i chidu cao song dén trude cong trinh
K,=H_,/H,, . Hésb ¢ la din xuat cia ty sé néu
trén & =(1-K,).100%. Trong d6, H,, va H,,

lan luot 1a chidu cao song sau va trudce cong trinh.
Hi¢u qud giam song ti 1€ thuan voi ¢ va ti 1€
nghich voi1 K, .

3. KET QUA & THAO LUAN

3.1 Hé s6 K, theo phwong truyén séng

Hiéu qua giam song theo phuong truyén song

duoc danh gid bang cach thé hién hé s6 K, theo ty
s6 khoang cach dén bo va bude song X /L (L 1a
buéc song tinh cho vung nudc ndng
L=T+/gh =1,1m trén mo hinh) trén cing do thi
nhu Hinh 3. Trong d6, K, dugc tinh bang ty so
gitra chiéu cao song tai cac diém do P5, P6, P7, P8
s0 Vi chiéu cao song tai cum P2,3,4 (trudc cong
trinh). K, =1 tai P1 do dwoc tir s6 va miu sb déu
liy bang chiéu cao song tai do.

Hiéu qua giam song cua cong trinh 16p thir nhat
tai P5 (truc A) 16n hon nhidu (46%-54%) so véi
hiéu qua khi xét tai P7 (truc B) trong ca ba
phuong an mac du hai vi tri c6 cung khoang cach
to1 bo. Véi lop the 2 cdp vi tri P6 (truc A) va P8
(truc B) hiéu qua giam song ¢ sy khac biét. O
PAI1, hi¢u qua giam séng tai P6 16n hon tai P8.
Trong hai phuong an con lai PA2 va PA3, hi¢u

qua gidm song tai P6 nho tai P8.
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Hinh 3. Hé s6 truyén séng K , theo hai truc A va B

cua ba phwong dn

Tai cac vi tri 6 phia sau cum RB (P5 trong ca
ba phuong an; P6 trong PAl; P8 trong PA2 va
PA3) thi hi¢u qua gidm séng s& cao hon (tir 34,8-
52)% tai cac vi tri dat tai khoang hé khong duoc
cac khdi RB che chin (P7 trong PAI; P8 trong
PA1 va P6 trong PA2 va PA3). Trong PAl va
PA2, chiéu cao song tai P6 khong giam ma lai
tang hon so voi P5. O PA3, chiéu cao song giam
lién tuc theo hudng truyén song.

V&1 PA1 va PA3, song di qua cong trinh va
giam nhe dén vi tri P7, sau do gidm manh dén vi
tri P8. Luu y, PA3 c6 muc d6 gidm manh hon
PAIl. Nguoc lai vo1 PA2, song qua cong trinh
khoéng giam chiéu cao ma con tang nhe tai vi tri
P7, sau d6 giam manh dén vi tri P8. Tém lai, hiéu
quéa giam song khi cong trinh lam tir khi RB kha
t6t: Lop thtr nhit hidu qua giam song tir 46-54%,
s6 tuy nhién 16p thr 2 thi hiéu qua kém hon.

Chiéu cao song déu giam theo phwong truyén
song tai tat ca cac dau do trong PA3.

3.2 Hiéu qua giam séng tong hop

Phan trudc dd phan tich hiéu qua giam séng
clia timg phuong 4n bd tri khong gian khéi RB
trén thém dao noi. Hinh 4 biéu dién hé s6 K, cta
ca ba phuong an trén cung biéu dd nhim danh gia
mdt cach tong hop hiéu qua giam song ciia chiing.
Xem xé€t ca hai truc A va B cho théy hiéu qua
giam song phia sau cong trinh ctia PA3 14 cao nhat,
tiép dén 1a PA2 r6i PAL. Cuy thé, hiéu qua giam
song trén truc A cta PA3 16n hon PA1 tr 13,5 téi
22,8%; va 16n hon PA2 tir 2,5 t6i 11%. Hon thé,
PA2 v6i hai 16p cong trinh gidam song hi€u qua hon
PA1 chi c6 mot 16p cong trinh tir 4% téi 10%. Diéu
ndy cho thiy sb 16p cong trinh tang thi hiéu qua
giam song cling tang 1én.

Bén canh hé sb K,,su bién di cua hé sb giam
song & theo khoang cach tir bo cling dugc danh
gia. Lop cong trinh dau tién giam chiéu cao song
hiéu qua nhit, dic biét 1a tai nhitng vi tri ¢ phia
sau cac khdi RB, &= 46 ~ 54%. Cac 16p tiép theo
chidu cao song giam it hon hodc tham chi khong
giam, ké& ca nhitng vi tri ngay sau cac khdi RB,
& giam t6i da 20,5% so voi 10p trude. Bén canh
d6, Hinh 5 cho thdy hiéu qua giam séng tuong d6i
6n dinh doc theo truc A trong ca ba phuong an véi
& =42 ~ 51%. Nguoc lai, két qua phéan tan manh
doc truc B véi & bién thién manh tr 0 ~ 63%.
Pay c6 thé do anh hudng cua vi tri dit RB ciing
nhu s6 16p RB trong mdi so d6 t6i hidu qua giam
song. Nhitng anh huéng nay can duoc tiép tuc
nghién ctru lam sang to.
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Hinh 4. Bién doi hé s6 truyén song theo khodng cach tir bo K, ~ X | L ciia ba phuong én
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Hinh 5. Bién doi hé sé giam séng theo khoang cdch tir bo €~ X | L ciia ba phwong én

4. KET LUAN

Bai bao da trinh bay két qua thi nghiém mo
hinh vt Iy bé séng vé hiéu qua giam séng cua ba
so dd bd tri khdi RB trén thém dao ndi xa bo.
Phan tich két qua do dac cho thdy vi tri ngay phia
sau cac kh6i RB c6 chidu cao song nho hon dang
ké so voi cac vi tri phia sau & khoang ho, khong
dugc cong trinh che chin. Doc theo hudng truyén

TAI LIEU THAM KHAO

song, 16p cong trinh du tién giam song hiéu qua
nhét, rdi toi cac 16p tiép theo. Mot cach tong quat,
phuong an PA3 gém tuyén dé dang chir C va hai
dé song song voi by giam song hiéu qua nhat so
voi PA1 va PA2. Nhitng két qua nay sé& 1a can cr
hiru ich va tin cdy phuc vu cong tac thiét ké giai
phap giam song, tu cat nham bao vé va tén tao cac
dao ndi xa bd & Bién Dong cua Viét Nam.
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Abstract:
REDUCTION OF WAVE BY FIELDS OF REEF BALLS
ON A FRINGING REEF

The paper investigates how effectively Reef Balls reduce wave on a fringing reef. Experiments on
physical models were conducted with three field layouts of the Reef Balls including PAIl - three
segments (like breakwaters) paralell to the coast, PA2 - similar to PAl with 2 additional segments
placed behind the first three ones, PA3 - similar to PA2 with two segments normal to the coast (like
groynes). Measurements reveal that Reef Balls significantly reduce wave height. In general, layout PA3
shows the most rapid decay of wave over its configuration.

Keywords: wave reduction, fringing reef, configuration layout, Reef Ball.
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