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RAN NHAN TAO VA KHA NANG UNG DUNG CHO BO BIEN VIET NAM

Nguyen Thanh Luan
Phong Thi nghiém trong diém quoc gia vé dong luc hoc song bién

Tém tit: Hién nay c6 nhiéu gidi phdap cong trinh bdao vé bo bién chong xéi 16 nhw dé bién, ke lat
mdi, twong chan song, ké mé han, dé chan séng tach bo... Pé chin séng tich bo c6 tic dung
giam nang luong song, glam XOi, gay béi la gidi phdap twong doi toan dién, duwoc danh gla cao
voi cdc dang nhé va ngam. Cac két cdu sir dung thwong la cdc khoi bé tong diic san, da do, ddi
ngam...Trong dé cdc cdac ran nhan tao (Artificial Reefs) la dang cong trinh da muc tiéu nham dé
bado vé bo bién, kich thich hé sinh thdi bién va phdt triéﬁ du lich, rat phit hop véi nhiéu loai hinh
bo bién Viét Nam hién nay. Bai bdo sé cung cap mot sé thong tin tong quan ban dau nham phuc
vu viéc nghién ciru iimg dung ran nhéan tao dé bao vé bo bién Viét Nam.

Tw khoa: ragn nhan tgo, Reefball, Geotube, dé chdn song, xoi lo, boi tu

Summary: At present, there are many solutions to protect the coast from erosion such as sea
dykes,
accretion whichs is a relatively comprehensive solution, is appreciated with emerged and

revetments, seawall, detached breakwater.... Detached breakwater reduces wave, erosion,
submerged form. Structures used are usually prefabricated concrete blocks, paving stones, reefs
.. In which Artificial Reefs are multi-purpose structures designed to protect the coast, stimulate
the sea ecosystem and tourism development, very suitable for many types of coastal Vietnam,
today. The article will provide some initial overview information for research on the application
of artificial reefs to protect the coast of Vietnam.
Keywords: artificial reefs, Reefball, Geotube, breakwater, erosion, accretion

trinh ven bién) di gop phan lam thay ddi b
bién. Cac bién phap dbi phé nhim kiém soat
x01 16 phy thudc vao dac diém dia mao, céc
qua trinh thity dong luc va van chuyén bun cat.
Khi d6 mot giai phap ngay lap tic co thé ap
dung dé ngin chin x6i 16 bd bién véi cac két
cAu cung nhu dé chén song, mo han, ke bao vé
bo... Ngiy nay, cdc giai phap van dugc ap
dung, nhung da thay d6i nhiéu vé hé két cAu,
vat liéu nham tiét kiém vé chi phi xdy dung,
dam bao muc tiéu gidm song, ngan chan xo6i 16
va tham chi tdng cudng moi trudong sinh thai
ven bién. Ran nhin tao (Artificial Reefs) hoac
dai ngdm 14 dang cong trinh da muc tiéu nham

1. PAT VAN DE

B bién 1a ving qua do giita luc dia va bién, 1a
mot téng thé tu nhién dic sic chua dung cac
tai nguyén vo cuing phong phu. Dong thoi, day
ciing 1a noi chiu cic mdi nguy hiém thién
nhién thuong xuyén bao gdm: lii lut, tic dong
ctia bdo va x6i & bo bién. Tuy vay, no lién tuc
diéu chinh dé thay ddi theo cac qua trinh cua
song, triéu va ngudn bun cat cung cap. Hé qua
14, c6 nhitng vi tri bd bién tién hodc thodi lui.
Pay 14 mot qua trinh ty nhién va mong mudn
dudng bd bién cat. Cac nha quan 1y by bién
thuong dbi mat voi tinh trang xam thuc, x061 1
bd bién. Cic nguyén nhan co thé 1a cic qua

trinh ty nhién (song, thiy triéu, dong chay...),
tac dong cua con nguoi (khai thac cat, cong
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dé bao vé bo bién, kich thich hé sinh thai bién
va phat trién du lich. V& mat nguyén 1y thi ran
nhén tao (viét tat 14 RNT hodc ARs) hoat dong
tuong tu nhu dé ngdm giam song, c6 tac dung
lam giam ning luong séng & ving gan b, tir
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d6 han ché tac dong giy x6i 16 bii bién va
nang cao sy an toan cho nguoi tim bién. RNT
c6 thé dugc xay dung béng nhiéu loai vat liéu,
cau kién khac nhau nhu da d6, khdi bé tong,
6ng vai dia bom cét, hay bao tai cat. Trén thé
gi6i, Ran nhan tao dugc su dung tu rat som
v6i nhiéu muc dich khéc nhau: bdo vé bd bién,
chdng giic ngoai xam.... Viéc s dung ran
nhin tao vao phat trién ngudn lgi thiy san
duoc Nhat Ban bat dau tir nhitng nam 1600.
Sau mot thoi gian xdy dung ran san hdé nhan
tao bang cao su va da tang dé trong tao be,
ngudi Nhat da phat hién ra ring ngoai tao be
phat trién thi mat d6 c4 ¢ ving tha ran ting
1én theo thoi gian va ddy ciing 14 nén tang cho
vi€c phat trién ran nhan tao dé bao vé va phat
trién ngudn loi thity san. Tuy nhién, viéc
nghlen ctru, ing dung ran nhan tao dugc phat
trlen tur nhung nam 1970, cho dén nay di co
gan 50 qudc gia va viing lanh tho trén thé gioi
mg dung cong nghé nay dé bao vé bo bién,
tai tao, phat trién ngudn loi thiry san. Nghién
ctru nay chi tap trung vao viéc danh gia tong
quan lién quan dén két ciu, kha ning giam
song gdy boi, bao vé bd bién. Pay 1a nhiing
ndi dung quan trong gitp cac nha khoa hoc,
nha dau tu, nha quan 1y c6 co s dé xem xét
ap dung cho nhitng khu vuc can bao vé ving
ven bién Viét Nam.

2. PAC PIEM CHUNG RAN NHAN TAO

Tuy thudc vao nhirng muc dich khac nhau, vat
lidu va két céu, cling nhu céc yéu t6 vé vi tri
khu vuc dang dugc xem xét, tiéu chuin thiét
ké cho cac dang cong trinh nay khong dé dang
xac dinh san duoc.

Ran d4 granite Cable Station, xay dung nam
1999 ¢ tay Australia, duoc biét t6i 1a dai ngam
dau tién trén thé gidi nham cai thién diéu kién
song cho nhitng nguoi ludt van. Mot RNT
khac di duoc xdy dung & bai bién Gold Coast,
Australia, nhu mét cong trinh phuc vu duy tri
va on dinh nudi bdi. Ran nay dugc cau tao boi
300 bao cat véi kich thude va hinh dang khac

nhau va chi phi xay dung 1a 2 tri¢u US dollars.
Gan day mot két cdu méi da duoc phat trién
voi dang khdi cau réng va c6 khoét cac 16
thing (Reef Ball), duoc bd tri dudi day bién
nhim giam ning luong séng, van téc dong
chdy va tao ra noi cu tr cho san ho va sinh vat
bién. Ran dang cau nay da dugc &p dung & mot
s6 noi nhu phia nam bién Caribbe, Curacao,
Indonesia,... va dem lai nhitng hiu qua tich
cuc td1 moi sinh va thu hat thém khach du lich.

2.1. Hinh dang va két cAu RNT

Vit liéu - P4 1a vat liéu phd bién trong két
cau dé chin séng ndéi chung va RNT noi
riéng. Tuy nhién viéc thi cong cac két cu
bang da ngdp dudi nude 1a rat kho kiém soat
va d& bi mat 6n dinh do cac tac dong cua
dong chay, song tran vo.

Ong dia k¥ thuat (Geotube) dugc lam tir vai
dia ky thuat va dugc d6 day cat hodc soi. Mot
két cau 6ng dia k¥ thuat thuong co chidu dai
khoang 20 m, duong kinh tuong tng 1a 3m
dugc st dung ¢ nhiing viung c6 d sau tuong
d6i 1on. Thing chira cat bang vai dia k¥ thuat
(GSC - Geotextile sand container) va cac thi
dia k¥ thuat rat gidng voi ong dia ky thuat
nhung c6 kich thude nhé hon va thuong dugce
ding ¢ nhirng viing bién néng gan bd. Chi phi
dé xay dung mot RNT bang cic GSC thuong
16n hon so voi cac vat liéu khac do viéc thi
cong kho khan hon. GSCs va tai dia ky thuat
thuong dugc st dung nhu dang cac cong trinh
gan bod: cong trinh ké hodc mai dbc huéng ra
bién. Hién nay khong c6 sin cac phuwong phap
thyc nghiém dé phan tich, ddnh gia tinh 6n
dinh cta cong trinh ma phai sir dung két hop
phuong phédp mo hinh todn, mé hinh vat ly
v6i thyc tién va kinh nghiém ciia cic cong
trinh c6 trudce.

Céc dang ciu kién ché tao sdn: C6 kha nhiéu
loai hinh dang va két cAu RNT ché tao sén trén
bd va lap dat dudi nude. Cac cau kién nay c6
thé duoc lam bﬁng thép, gs, nhuwa, cao su, soi
thuy tinh... Vi d6 rdng 16n, RNT dang ciu
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kién ndy co thé 1am cho soéng téi bi v& nhao
gy ra nhitng nhidu dong phia trén, trong ran
ngam, tao ra cac dong xody, rdi. Hau hét cac
cAu kién RNT dugc thiét ké dé tao ra khu vuc
cu tra cho céc loai thuy sinh (O'Leary, 2001).
Mot sb vi du duoc thé hién trong Hinh 2.

K~

Hinh 1. Mét s6 dang két cau RNT &
bo bién Chau AU

[ KHOAHGC
a) Languedoc-Roussillon, Phép; b), ¢)
Nienhagen, Dirc (16, reefball); d), e) Hy Lap; f)
Sicily, Y; g) Larvotto Reserve, Monaco; h)
Nordfjorden, Norway; i), j) Algarve, B Dao
Nha; k) Odessa, Ukraine; ) Pool Bay, Anh

CAu kién reef ball thuong c6 hinh dang mot
ban cau (Harris, 1995) va thuong cao 1-2 m,
chan dé rong 2 m. Reefball co thé duoc lam
bing bétong cuong do cao hodc nhya polyester
két hop soi thily tinh nén c6 kha ning chéng
dn mon tot. Chang nhiéu 15 r5ng tao nén do
rong kha 16n (40-50%), do nham cao. Su tho
rap va cac 16 rong dam bao tao ra mot moi
truong thudn 1gi cho sy phat trién da dang cac
loai dong, thyc vat (Pilarczyk, 2003). Véi céu
tric dic biét, cac Reefball c6 thé tao ra dong
chay rdi, xody nudc va ap lyc thing ding lam
suy gidm nang lugng song. Dudi sy tac dong
song bdo, hinh dang cua reefball c6 thé lam
giam tinh 6n dinh ban than cdu kién nhung bu
lai, cac 16 rong lai lam giam tac dong cua lyuc
day ndi do song gay ra.

Cac Reef ball thuong dugc gin cac phao
hoi dé di chuyén tu bo ra vi tri xay dung,
sau d6 lam xep phao hoi va danh chim
xudng day bién.

TecnoReef
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Khung BT hinh mui.
Hinh 2. Céc loai cau kién RNT khdc nhau

Loai cdu kién TecnoReef. dugc xdy dung tir bé
tong dya trén cac san phim ty nhién, it gdy tac
dong dén hé sinh thai. Mdi ciu kién bao gém
cac tAm hinh bét giac co 16 rdng. Cac céu kién
duoc lap ghép bang 3 tAm bat gidc tao nén mot
hinh dang kim ty thap dam béao sitc bén va 6n
dinh khi chiu tdc dong ctia dong chay ngang
bo va cac luc kéo. Chiung c6 tac dung lam
giam dong chay ngang bo, ting ling dong bun
cat xung quanh, bén trong ciu kién. Cac dong
chay phat sinh xung quanh, bén trong ciu kién
tao diéu kién di chuyén céc chat dinh dudng
tao diéu kién cho céc loai dong thuc vat tdn tai
va phat trién.

2.2. Tiéu tan song

Pinh ctia RNT dudi myuc nude bién, hiéu qua
tiéu tan song twong d6i thip hon so véi dé
chin song tach by. Chirc nang chinh ctia RNT
phu thudc vao tinh hi€u qua cua sy ti€u tan

Gach BT réng

Khoi hép BT hinh chép cut

song nén dé tiéu tan séng bé rong dinh cia
RNT nén thiét ké rong hon. Pé xac dinh hiéu
chinh hiéu qua tiéu tan song, cic thong s
dugc danh gia 1a chidu cao R tir dinh t6i muc
nude bién, dd cao song HO, chiéu dai song LO
va bé rong dinh B. Hiéu qua tiéu tan song cua
RNT duoc khao sat bang mo hinh thuy luc va
phuong phap phan tich (Hinh 3,4) (Sawaragi
and Deguchi, 1988). C6 thé thiy ¢ Hinh 3, néu
bé rong dinh dai gp d6i chiéu dai song t6i thi
chidu cao song truyén qua c6 thé giam mot nira
chiéu cao song téi cho du song v& hay khong
v0 boi ran nhan tao.

Hi€u ung pha song ting l€n véi d§ sau dinh
giam theo ghi nhén cua Yoshioka va cong su
(1993) va Ohnaka & Yoshizawa (1994). Ngoai
ra, khoang cach di chuyén cua song v& dai
hon, tic 1a, dinh cia cdc ran cang rdng, hiéu
qua tiéu song cang cao, nhu trong Hinh 4a.
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Hinh 4a cho thiy anh huéng cua ty 1& chiéu
rong dinh (B) va chiéu dai séng ving nuée
sdu (Lo) dén hé sb truyén cua song cao KT.
Trong hinh nay, KT 1a ty sb giira chiéu cao
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song truyén (Ht) va chiéu cao song nudc
sdu (Ho). F 1a phan dé (khoang cach giita
dinh cta ciu tric dén muyc nuéc) nhu trong
Hinh 4b.
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16p vat li¢u d4, d’ Angremond da dé xuét hé sd
truyén song Kt theo cong thirc (1) va (2) theo
ty 1 vé bé rong Be véi chidu cao hudng song
dén Hisi.
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Tuy nhién, RNT thuong dugc xay dung véi cac
loai khdi bé tong. Trong trudng hop ndy Hanzawa
va nnk (1996) da kiém tra v6i nhiéu mo hinh thiry
Iye va dé xuét cong thirc thuc nghiém sau:

0 < R/Hj 5 < 1.0,

B R
¢ —(l.ZGL— + 0.44—— + 0.32.

0 i1/3
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1.0 < R/H;y /3 < 2.5,

B R
K, = —0.28— + 0.20—— + 0.56.
0 Ha‘l/;; (4)

kt

R/Hi1/3
Hinh 5. Moi quan hé giita Kt va R/Hil/3

Gia tri Kt dugc tinh theo cong thuc (3) va (4)
14 wdc luong chiéu cao séng sau cong trinh va
day 1a gia tri hitu ich cho thiét ké. Hinh 5 chi
ra su so sanh két qua cua Kt theo thyc nghiém
va tinh todn tir cong thue (3) va (4).

2.3. Su 6n dinh

D6i voi thiét ké RNT, tinh toan khdi lwong 6n
dinh cta 16p d4, khdi, hodc khoi tiéu song 1a
mot trong nhitng yéu t6 quan trong nhit. Dya
trén ting mo hinh thuy luc thir nghiém, cho
théy nén st dung cong thic thuc nghiém, vi su
6n dinh thay d6i gitra cac vét liéu. Trong
truong hop cia mot RNT bao gdom 16p da, yéu
cAu trong lugng cho da dam cudi da dugce danh
gid khac nhau bdéi Uda (1990), Nakayama
(1994), va Takeda (1994). Tuy nhién, c6 sy
khac biét gitra cac két qua do do dbc day khac
nhau, diéu kién song (cho du dé 1a song
thuong xuyén hodc song bét thuong) va tiéu
chuan gi6i han d6 6n dinh trong diéu kién thir
nghi¢m mo hinh thuy luc.

D6i v6i truong hop khdi bé tong, cac nghién
ciru cua Asakawa (1992), Uda (1993),
Hanazawa (1996), va Tanino (1997) dugc dé

cap dén. Trong sb d6, Hanazawa (1996) da
thyc hién cac thir nghiém song bat thuong va
dé xuét cong thirc (5) dé tinh toan gia tri 6n
dinh cta Ns:

~ 3
s H; 1/3

W= N3(S. —1)3°

(5)

Trong do:

W- trong lwgng mdi 16p phu

Ht1/3: chiéu cao séng c6 nghia

vs: ty trong cua khoi

Ss: trong lwong khdi trong nude bién

Hinh 6 chi ra théng s thiét hai cua khdi lién
quan t6i théng sd chiéu cao dinh (R/Hil/3)
dwa trén cac tiéu chudn dugce quyét dinh tuy y
trong qué trinh thu nghiém moé hinh thuy luc
(chang han nhu cac chu giai trong biéu d0). Ns
1a 1,8 cho ty 1€ thi¢t hai 0% va khoang 2,3 cho
ty 18 thiét hai 1% khi myc nudc bién trén dinh
bang 0, va cling cho biét cac dudng xu hudng
hién thi gidi han khi thi€t hai tré thanh 0%
hodc 1%. C6 thé thiy ring sy On dinh ting
manh khi muc nudc bién trén dinh tang 1€n,
va, néu R/ Hil/3 13 0,4, Ns 13 2,2 trén ty 1& 0%
thi€t hai va tang [&n tdi 3,5 trén 1% hu hai.
6 I

*  0:Stop
“ 1:Rolling
2: Move to group
O 3:Move to shore
side by the group
4: Move to sea
side by the group

Ns
w

02 04 06 08 1 12 14
R/Hi1/3
Hinh 6: M6i quan hé giita Ns va R/Hil/3

02 O©

Bén canh cac loai khdi bé tong tong thé, khi
lip dat mot khéi bé tong dang RNT cho mét
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két cAu don vi két ndi v6i nhau, rat kho dé dat
sur on dinh an toan boi cac khdi nay khac véi
cac khoi bé tong khac. D4i vé6i chiéu cao song,
dé dam bao tinh On dinh bang cach xac minh
suc can su hoat dong cua céc cAu tric don vi
theo s lugng khéi.

Tuy nhién, d6 dai lién quan dén sd khdi yéu
cau c6 thé tré thanh chiéu rong dinh cua mot
ran nhan tao. Trong trudong hop lip dit ran
nhan tao, do doc day, diéu kién song, va diéu
kién dd sau cua khu vue du kién dit can duge
x4c nhan viée xac dinh chiéu rong dinh yéu
cau bang cach s dung thir nghiém mé hinh
thiy lyc hai chiéu.

2.4. B6 tri mit bing

C6 rat nhiéu cach phdi hop ap dung cho RNT,
dic biét 1a ddi v6i nhitng ran dwoc lam tir vai
dia k¥ thuat, tuy thudéc vao chirc nang chinh
ctia n6. Tir muc tiéu cong trinh ¢ thé chon ra
cach bd tri mat bang thich hop (xem hinh 7).

O O A =y
1+ o —
AN g

Hinh 7. Cac hinh thirc bé tri cdc RNT

Hinh 7a 13 dang b tri truyén théng véi cac ran
bang da do dat song song cach bo mot khoang

[ KHOAHGE
nhét dinh va cach nhau bang mot khoang tréng
(AR). Song toi s& v& trén cac dai ngam lam
tang muc nudc phia sau, nang luong soéng bi
tiéu hao dan dén giam chiéu cao song. Céc
hinh tir 7b dén 7f thé hién mot s cach bd tri
mau d6i v6i cac RNT theo dang chit V hoic
chit Y nguoc. Loai bd tri nay thuong gdm 2
canh xién tao nén mot géc nhon tap trung tai
déi song vo hinh thanh mot khu vuc song vo
lan tirc 14 nhitng con séng bat dau v& tir mot
diém trung tdm va tan ra hai bén lam cho ning
lwong séng bi suy giam nhanh chong, han ché
tac dong truc tiép vao by, chdng xo6i 1. Kiéu
b6 tri nhu trong hinh 7d va 7f thé hién 1a c6
mot doan thing song song v4i bd nén co ché
pha song s& 14 to hop cua loai bd tri truyén
théng v6i loai bd tri dang chit V hodc chit Y
ngugc. Voi kiéu bd tri 7e va 7f, c6 mot khoang
tréng gitra hai canh xién véi mot két céu thap
hon hodc khéng c6 tao nén mdt duong ranh
lam gidm cuong ¢ dong rip, tdng an toan cho
nguoi ludt song.

2.5. Mt ciit ngang RNT

C6 nhiéu hinh dang mit cit ngang két ciu RNT
tuy vao vat liu va chirc nang chinh.

Hinh 8 minh hoa mot sb cat ngang cua ran dang
nhu cac bar chin ngim. Trong d6: Hinh 8a thé
hién ran duoc xép bﬁng cac tii dia k¥ thuat
chura cat; hinh 8b thé hién ran béng cac éng dia
ky thuat chira cat voi cac dng & giira duoc dit
doc theo b bién, cic 6ng phii ngoai ngin va
b6 tri theo phwong ngang bd; hinh 8c thé hién
ran bang da d6 phi khdi Aquareef dé ting
cuong ti€u gidm nang lugng soéng. Pay la loai
két cau kha phd bién ¢ Nhat Ban; hinh 8d thé
hién ran co 161 béng tai, éng dia k¥ thuat bén
ngoai phu da

Khac voi TGS, chiéu rong cia ran thudng
kha 16n dé tiang kha ning tiéu giam ning
luong song dong thoi mai dbc phia bién va
phia bo déu 16n dé giam khéi lwong va chi
phi xdy dung.
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Figare 2. Soiee Tyipicad Orons sectmans of ARs

Hinh 8. Mét s6 dang mdt cdt ngang dién hinh ciia RNT

3. UNG DUNG RAN NHAN TAO CHO
BAO VE BO BIEN O VIET NAM

Nhirng d4nh gia trén ddy cho thiy, RNT la
mot trong nhitng két cdu c6 thé ap dung rat
linh hoat & cac dang bd bién, do dbc bii bién
khac nhau. RNT nhu mot dé ngam giam song
la dang cong trinh chi dong duoc nhiéu
nude phat trién trén thé gioi tng dung dé bao
vé bo bién do hiéu quéa mang lai vuot trdi ca
vé kinh té va k¥ thuat so voi cac cong trinh
khac nhu mo han, k& bién..Giai phap nay
hién nay dugc xem la dap tng dugc ti€u chi
da muc tiéu nhu giam song, giit va phuc hoi
ring ngdp man, hé sinh thai... déng thoi
giam thiéu tdi da duoc céac tac dong ti€u cuc
dén moi truong tu nhién sau khi xay dung
cong trinh. O Viét Nam, ndi chung ciing
dang c6 xu huéng chuyén ddi cac cong trinh
bao vé b c6 tinh truyén thong nhu ké mai
nghiéng sang cac dang cong trinh giam soéng
v6i nhiéu loai hinh vat lidu va két cau khac
nhau dé bao vé bo bién bi x6i 16. Mot s6 ndim
gﬁn day, dd manh dan tht nghi€ém loai hinh
cong trinh k& mo han (groins) két hop véi ke
lat mai nhu hé théng ké mo han ¢ dé Thanh
Nién - Nam Dinh, hé thong ké mé han bao
vé bo bién Can Gid - thanh phd HO Chi
Minh. Céac cong trinh nay cé hi¢u qua cao

hon hian so v6i chi riéng ké lat mai. Tuy
nhién do han ché vé kinh phi, kinh nghi¢m
thyc té nén dén nay ciing méi chi c¢é hai
cong trinh nay. Gidi phap cong trinh ké mo
han c6 tac dung giy bdi, tai tao duoc doan
duong bd dd x6i nhung ciing ¢6 han ché 1a
ngin chin gan nhu hoan toan dong bun cat
doc bo (longshore sediment transport), do do
gdy mat can bang bun cat ven bo, giy x6i 1¢
manh & phia ha luu cong trinh. Béi véi khu
vuc du lich, loai cong trinh nay phan chia bai
bién thanh cic 6 nho va lam giam my quan
chung. Bén canh d6 mdt nhugc diém ntra cta
ké mdé han 1a kha nang gitt dong bun cat
vudng goc véi bo kém, dic biét ddi voi
nhting vung c¢6 hudéng séng chinh vudng goc
v6i duong bo, ning luong séng 1on. Gan
day, trudc tinh hinh cép bach, mot sd tinh
nhu Ba Ria - Viing Tau, Binh Thuan, Hué da
manh dan thir nghiém giai phap dé chan song
mém bang tui cat theo cong nghé Stabiplage
dé bao vé bo bién nhung cho dén nay, giai
phap nay dd boc 16 qua nhiéu nhuge diém,
nhu chi phi xy dung khong thap hon so véi
gidi phdp cong trinh cing, nhanh chong bi
hu hong. Vi nhitng wu diém, kha ning tng
dung nhu di phén tich ¢ trén, c6 thé thiy ran
nhan tao 1a giai phap twong dbi toan dién,
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khic phuc duoc nhitng han ché cia cac giai
phap khac va da dugc tmg dung nhiéu & cac
nude trén thé gioi. Viéc nghién ctru ap dung
giai phap nay dé bao vé bo bién ¢ Viét Nam
1a rat kha thi, cu thé:

- V& diéu kién ap dung:

Viét Nam c6 dudng bd bién dai hon 3260km,
¢6 nhiéu vinh va bai bién dugc xép vao hang
dep nhat thé giéi nhu vinh Ha Long, vinh
Nha Trang, bii bién Da Ning, bai bién Miii
Né - Binh Thudn, bii bién Viing Tau v.v. O
nhitng bii bién nay, nhitng nim gan day do
nhiéu nguyén nhan khic nhau di din dén x6i
16 bo, gdy anh huong dén hoat dong du lich.
Dién hinh nhu bai bién Miii N¢, Phan Thiét —
Binh Thuén, Nha Trang- Khanh Hoa, bai
Thuy Véan — Viing Tau, Hoi An- Quang Nam.
Bén canh d6 c6 nhitng khu vuc thuong
xuyén phai d6i pho voi hién tuong bién xam
thuc manh nhu Hai Phong, Nam Dinh, Hué,
Tién Giang, Ca Mau ... giy anh hudng rat
16n dén sy 6n dinh phat trién dan sinh — kinh
té. Cac giai phap da dugc ing dung & nhirng
khu vyuc nay c6 hiéu qua bao vé bd thip, van
phai thuong xuyén tu sira va tinh thim my &
nhitng khu vuc du lich d6 thi khong cao. Do
dé viéc ap dung gidi phap mdai 1a hoan toan
phu hop.

Céac nghién ctu di chi ra rang, chiéu rong
dinh dé db6i v6i dé ngdm rat thap dang
ngudng ngam nhéan tao (artificial reef) c6
anh huong rat dang ké dén hiéu qua giam
song sau dé. Tuy nhién xét thuc té diéu kién
Viét Nam noéi chung co thé nhan thay:
Ngudng ngdm du c6 wvu diém vira phat huy
hiéu qua giam soéng, gdy bdi vira giam anh
huéng cua cong trinh dbi v6i canh quan
ving bién du lich, than thién véi mi trudng,
chi phi thip (Pilarczyk, 2003).

- V& kinh nghiém thiét ké, thi cong:

|  KHOAHQC

CONG NGHE

Day la loai cong trinh chua tung dugc ap
dung ¢ Viét Nam cho muc dich bao v€ bo

bién, tuy nhién d6i ngii co quan nghién ciu,
tu van thiét ké cong trinh bién hién nay co
du kha nang tiép cén cac van dé vé 1y thuyét
vé loai cong trinh nay dé van dung vao diéu
kién Viét Nam. Bén canh do, két cdu cong
trinh khong phtrc tap nhu cac dang két ciu
ciia dé chin song tach bo bao vé bé cang, dé
ngin song, giam cat chong bodi lap cira song,
ké mo han bao vé bo bién di duoc xdy dung
kha nhidu ¢ Viét Nam nhu dé chin song
cang Ving Ang, ciang Dung Quat, dé ngin
cat gidm song ctra Lo - Nghé An, cura song
Ca Ty - Binh Thuan ... nén nang lyc va trinh
d6 thi cong cia nhidu cong ty xay dung hién
nay la dap tng dugc. Hon nita, & Viét Nam
c6 ddy du cac cong cu tinh toan mo phong
nhu hé théng bé song, tritu két hop cua
Phong Thi nghiém trong diém Qudc gia vé
dong luc hoc song bién, diy la nhitng bé
song hién dai dap ung viéc thuc hién céc thi
nghiém kiém tra, ddnh gia hiéu qua giam
song phuc vu cong tac thiét ké.

4. KET LUAN

Ran nhan tao dang dugc xem 1a loai cong
trinh kha htru hi€u trong viéc bao v¢€, duy tri
6n dinh bo bién hién nay hiéu qua nhit hién
naytrong cic giai phap bao vé bd bién . Hién
nay da c6 hang nghin cong trinh loai nay
dugc xay dung trén khap cac bd bién trén thé
gioi, dién hinh nhu Anh véi 35.000 don vi
ran, Philipin bat dau xdy dung ran tir 1977
dén nay co trén 100.000 don vi ran, v.v.
Riéng ¢ Viét Nam chua c6 loai cong trinh
nay cho muc dich bao vé by bién. Can co
nhidu nghién ctu diy du dudi goc do ky
thuat - kinh té dé co thé ung dung ran nhan
tao trong viéc bao vé bo bién & Viét Nam,
dac biét ¢ nhitng khu vyc bai bién du lich.
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