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Tém tit

Hang rao tre di dudc st dung dé giam su tic dong clia séng 1én cdy ngip min méi dem trong trong qua trinh
khoi phuc dai riing ven bién da bi mét di tai bo bién ddng bing song Citu Long. Hiéu qui gidm séng clia hang
rao tre nay da dugc mo phong biang mo hinh SWASH trong nghién ctiu nay. Két quéa cho thiy khi hang rao bi
ngap trong nudc thi hidu qua giam séng nhd hon so véi trusng hdp muc nude bang hoic nhd hon cao trinh dinh
hang rao. Hé sb gidm song ting 1én khi chu ky séng giam va ngudgc lai. Hé s6 giam séng c6 gia tri tir 0,15 dén
0,35 khi hé s6 miit thoang ctia dinh hang rao thay ddi tir O dén 2. Hé s6 can va do phan tan clia né ciing ting 1én
theo kd.

Tir khod: hang rao tre; hé s6 gidm séng; SWASH.
NUMERICAL SIMULATION OF WAVE TRANSMITTING THROUGH A BAMBOO FENCE
Abstract

Bamboo fences have been used to reduce the impact of waves on mangroves that were newly planted during
the restoration of the coastal forest belt that was lost at the coast of the Mekong Delta. The reduction effect
of this bamboo fence is simulated by the SWASH model in this study. The results show that when the fence
is submerged in water, the reduction effect is smaller than if the water level is equal to or less than the crest
height of the fence. The reduction coefficient increases as the wave period decreases and vice versa. The wave
reduction coefficient varies from 0.15 to 0.35 if the crest freeboard of the bamboo fence has a value of 0 to 2.
Drag coefficient and its scatter are increased as kd increasing.

Keywords: bamboo fence; wave reduction coefficient; SWASH.
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1. Gidi thiéu

Do bién ddi khi hau va nuéc bién dang, dai ritng ngap min doc theo bd bién tai nudc ta da va dang
bi suy thodi nghiém trong. Su méit di dai riing ngap min da din dén hién tuong x6i 16 bo bién dién ra
v6i tbe d6 ngay cang ting [1-3]. Pa c6 mot s6 gidi phdp cong trinh ciing chdng x6i 16 bs bién dudc ap
dung nhu dap tru rong pha séng va tudng coc bé tdong ly tim pha séng. Tuy nhién cdc gidi phdp nay
¢6 chi phi cao nén khong phit hop cho cdc viing kinh té thip. Trong ciy ngap min dé tiing budc khoi
phuc dai riing ngip min 12 mot trong nhiing giai phap mém da va dang dudc 4p dung hién nay doc
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theo bd bién nudc ta. Hé thdng hang rao tre gidm séng nham gy bdi tao bai va bio vé ciy mdi trong
dong vai tro quan trong trong cong viéc trong ciy ngip min khdi phuc dai riing bao vé dé va bd bién.
Hang rao tre (vat liéu chi yéu dudc st dung 1a tre va canh cdy) dudc sit dung trong nghién ctiu nay
con c¢6 nhitng tén goi khac nhau nhu “tutng tre - Bamboo Wall” hay “Coc tre giam séng - Bamboo
Wave Attenuator”. Nhin chung, c6 rit it nghién cifu vé hiéu qua giam séng qua vt liéu nay. Halide va
cong su [4] st dung cdc hang coc tre phia trudc bai bién c6 chiic ning gidng nhu ré va than ctia ring
ngip min dé€ giam séng. Phansri [5] da gidi thiéu hé thng tudng tre nham bao vé bai bién Pak Klong
Bangboo, Thai Lan trudc van dé x6i 16. Tuy nhién, nghién cifu nay chi ding lai & viéc thu thap va biéu
dién s6 liéu thu thap trudc va sau hang rao tre, khong dua thém bit ky tinh todn nao trong hiéu qui
giam song.

Ngay nay cdc mo hinh di va dang trd thanh cong cu khong thé thiéu dude dé du bao ché do thiy
dong luc hoc tai cic viing ven bién. Tuy nhién hau hét cic mo hinh chua ké dén dugc do rong khi tinh
toan, chi c6 mot s6 md hinh c6 thé 1am dugc viéc nay nhu mo hinh SWASH gitip viéc md phdng sat
hon véi thuc té. SWASH la viét tit ctia cum tif “Simulating Waves till Shore”, dudc phat trién béi cac
nha khoa hoc tai Pai hoc Delft [6]. Nghién ctfu ndy sé st dung m6 hinh toan SWASH dé mo6 phdong
séng truyén qua hang rao tre va d4nh gia hiéu qua giam séng ctia hang rao tre trong céc diéu kién muc
nudc va chiéu cao séng khac nhau.

2. Phuong phap ludn

SWASH 14 md hinh s6 tri phi thiy tinh m6 ta dong chay c6 bé mit thodng va hién tudng truyén
chit trong khong gian mot, hai hay ba chiéu [6]. SWASH dudc sit dung d€ du dodn su bién déi clia
s6ng bé mit phan tdn tif viing nudc sau dén bai bién d€ nghién ciiu va dong luc tai cac khu vuc séng
V3, su truyén séng va xdo dong tai cdc cang va bén cang, dong chidy nudc nong bién ddi gip thudng
thiy trong 1ii lut ven bién. M6 hinh nay c6 thé dudc st dung d€ tinh toan thily dong luc trong hién
tuong bién ddi séng, dong chay ndi va xdo tron rdi, dd min, nhiét va trim tich 1o liing trong viing bién,
ven bién, ctia song, song va hd. SWASH c6 thé dugc chay trong ché do trung binh do sau hoic ché do
phén tang trong d6 mién tinh todn dudc chia thanh mot s6 nhét dinh cédc 16p nuée, udn theo dia hinh
ddy. SWASH bao gdm cic qua trinh: (i) Bién dang s6ng trong ca viing soéng v& va dai séng tran miit
bai (swash zone) do tuong tic séng phi tuyén, su tuong tic ctia séng vSi dong chay va su tuong tic
clia séng v6i cong trinh, su gidm séng qua thuc vat, va séng v3 cling nhu séng leo 1én mit bai bién;
(ii) Dong chay bién d6i gip thudng thiy trong i lut ven bién 1a hé qua ctia v3 dé, séng than, li lut va
séng; (iii) Dong mat do trong ving ctia song ven bién; (iv) Hoan luu quy md I6n trén dai duong, thity
triéu va bao. Mo hinh SWASH dudgc st dung dé md phdng séng qua hang rao. Hé phuong trinh dugc
st dung d€ md phdong séng truyén qua mit cit vudng géc véi b 1a [6-8]:
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trong d6 x va z 1an lugt 12 phuong ngang va phuong ditng (muc nudc) trong hé toa d6 Decade; u va w
1a van toc hat nudc, i 1a dao dong muc nudc, ¢ 1a thai gian, d 1a dd siu nuéc, p 1a trong luong riéng
ctia nudc; Ap luc dugce chia ra 1a dp luc thiy tinh (P,) va phi thiy tinh (P,;) ing véi di chuyén cta
¢t nude va hat nude (khi hat nude nam ngoai khong khi); Ung suét réi 7 duge dit mic dinh theo mo
hinh.

Tai ddy, ting suit ddy 1), dudc 4p dung theo luat ma sét bac hai [8]:

U|U|
n+d

&)

Ty = Cf
trong d6 U 1 van tbc trung binh theo do siu, ¢y 1a hé s6 ma sat ddy dya vao hé s6 nhdm Manning n
[6, 8].
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¢ = (6)
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trong d6 g 12 gia toc trong trudng.

Trong thiét 1ap ludi ciia SWASH, do phan giai theo phuong x, Ax = 0,02, vé6i ty 1& 1a 1/100 budc
song cuc dai L,. Theo Zijlema va Stelling [9], phuong diing dudc lua chon véi ba 16p mo phong. Budc
thoi gian 107 s dudc st dung. Ma sét ddy ¢ # = 0,002 dugc dp dung trén toan bd mo hinh. Tat cd cdc
lwa chon khac ctia md hinh duge st dung mac dinh [6].

Dé& m6 phdong hang rao, lva chon md phéng séng gidm qua ciy dudc dp dung. Trong mo hinh,
ning lugng séng giam dudgc thé hién thong qua hé s6 can C, ap dung cho bii ngang [10]:
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trong d6 Ny, dy, Hy, By lan luct 1a mat do, duong kinh, chiéu cao va chiéu rong hang rao; k la sb song;
K, 12 hé sb truyén séng qua hang rao; H; 1a chiéu cao séng t6i trudc hang rao; H; chiéu cao séng sau
khi truyén qua hang rao; 8 dugc xac dinh tit cong thiic (8).

Dbi véi d6 dbc bai thodi (1/1000) & khu vuc bo bién khu vic ddng bing song Citu Long, ning
luong séng sé lién tuc bi tiéu giam vi séng ludn nam trong khu vuc nudc ndng. Vi viy mo phong
séng véi do doc bai thuc té sé kho c6 thé kiém soat dudce chit luong két qua. Mot giai phap thay thé
1a st dung mdt do dbc bai két hop nhu trong Hinh 1. Trong mo hinh SWASH, hang rao dudc thiét 1ap
dang nhoém coc, khong c6 16p nhét ngang & gitta. Tuy nhién, trong cong thic tinh toan, nang lugng
tiéu giam séng dudc st dung c6 thanh phan luc ngang va luc doc dudc phat trién tiép tit Mendez [10].
buong kinh coc st dung trong md hinh nay la dy = 0,01 m va mat do coc clia hang rao 1a Ny = 1600
coc/m*. Bé rong clia hang rao B, thay d6i tit 0,40 m dén 0,64 m va chidu cao clia hang rao 1a Hy =
0,25 m.

Trong Hinh 1, séng dudgc truyén vao & phia bén trai & do sau 0,7 m. Séng dudc triét tiéu hét tai do
dai 40 m khi 4p dung 16p hép thu. Thong thudng, d€ song c6 thé bi hap thu tot nhét, 16p hip thu séng
c6 chiéu dai bang 1/3 chiéu dai budc song, trong nghién ctiu nay 16p hip thu dudc chon la 3 m. Ba
muc nude & khu vuc nude sau dudce ap dung: 0,70, 0,75, va 0,90 m. Tong cdng c6 07 do rong cla hang
rao (By) dugc st dung tuong ung v6i 07 chu ky séng 7, (1,4 dén 2,3 s). Hang rao dugc cb dinh tai vi
tri x = 25 m. Séng dudc st dung lam dau vao la séng ngau nhién theo phd JONSWAP. Khi m6 phéng
mot kich ban, chiéu cao séng va muc nudc dudge gitt cb dinh. Dit liéu dau vao cho SWASH dudc thé
hién trong Bang 1.
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3. Két qua mé phong

Trong phan nay, mot s6 két qua st dung cac thong s6 sau dé thé hién mic d gidm séng qua hang
rao. Hé sb truyén séng qua hang rao (K;) dudc dinh nghia 1a ty s6 giita chiéu cao séng sau khi truyén
qua hang rao (H,) va chiéu cao séng t6i (H;): Trong phan nay, mot sd két qua st dung cic thong sb
sau d€ thé hién miic do gidm séng qua hang rao. Hé sb truyén séng qua hang rao (K;) dudc dinh nghia
1a ty sb gitta chiéu cao séng sau khi truyén qua hang rao (H;) va chiéu cao séng t6i (H;):

H,
K = = 9
" 9)
DE c6 thé thiy dugc su phat trién ctia ning luong séng, hé sd gidm séng (&) dudc st dung:
e=1-K, (10)

Chiéu cao luu khong tuong dbi ctia dinh hang rao R./H; (trong d6 R, 1a chiéu cao luu khong ctia
dinh hang rao) dugc st dung d€ thé hién mic do gidm séng trong cdc trudng hop ¢6 do sau nudc d
khac nhau:

R, B H f- d
H  H

(11)

Ngoai ra, cic thong sb khic dudc st dung nhu do siu nudc tuong ddi kd (k 1a s6 séng) dé mo ta
su anh hudng ctia dd siu nuéc tuong dbi dén séng va s6 Ursell (U,) d€ md ta mic do phi tuyén tinh
cua song [11]:

U HiL;
r — d3

(12)

78



Tri, M. C. va cs. / Tap chi Khoa hoc Céng ngh¢ Xay dung
3.1. Song gidm trong cdc diéu kién muc nudc

Nhin t&ng thé, trong tit c4 cc trudng hop md phong séng giam qua hang rao, co ché chung khi
séng tiép xuc v6i hang rao 1a phan xa, tiéu tan (do hang rao), va chuyén tiép. Co ché nay phu thudc
nhiéu vao chiéu cao séng va dd sau muc nudc. V6i trudng hdp chiéu cao séng nhd (H,o = 0,03 m),
ning lugng séng bi phan xa khong 16n. Khi chiéu cao séng ting 1én (H,,0 = 0,06 va 0,08 m), song
phén xa c6 thé dugc quan st rd thong qua Hinh 2—4. Muc nuéc ciing anh hudng dén miic d6 séng tiéu
gidm qua hang rdo. C6 thé thiy rd trong cac kich ban dudc mo phong, khi muc nudc 16n hon chiéu
cao hang rao (d = 0,90 m, Hinh 4), tic hang rao bi ngip, chiéu cao séng giam khong dudc quan sit
16 nhu trudng hop muc nude nhod hoidc bang véi chiéu cao hang rao (Hinh 2 va Hinh 3).

Chiéu cao song giam, d = 0,7 m, H,y= 0,03 m
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Hinh 2. Séng trudc va sau hang rao véi trudng hop d = 0,7 m

3.2. Hé sé song gidm (<)

Hé s6 séng giam (g) dudc thé hién cling véi céc thong sb nhu kd, R./H; va Ursell. Hé s6 kd dudgc
st dung dé€ mo ta séng trong trudng hop nudc sau, nude chuyén tiép va nudc nong, trong do6 k 1a sb
song (k = 2¢/Lp) va d la d6 sau nu6c. Thong thudng, kd < /10 thudc mdi truong nuéc ndng, va
nudc siu kd > . Trong céc kich ban md phong séng, séng chii yéu nam trong khu vuc nude chuyén
tiép. Trong Hinh 5, miic do giam séng & tir 0,1 dén 0,35 dbi v6i trudng hop kd < 1 va & c6 gid tri tit
0,03 dén 0,1 dbi véi kd > 1. Nhin chung hé s6 gidm séng clia hang rao tre giam di khi séng c6 chu
ky ting 1én va ngudc lai khi chu ky séng gidm thi hé s6 gidm séng ting 1én. C6 thé nhin thiy rd miic
do anh hudng ctia hé sb mit thoang (R./H;) dén hé s gidm séng & trong Hinh 6. Khi hang rao bi
ngip trong nudc, R./H; c6 gia tri am, & c6 gid tri tir 0,03 dén 0,12. Miic do gidm séng ting 1én khi
muc nude biang hoic thip hon chiéu cao hang rao, khi dé & c6 gia tri tir 0,15 dén 0,35. Miic do tuyén
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Chiéu cao song giam, d = 0,75 m, H,p= 0,03 m
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Hinh 3. Séng trudc va sau hang rao véi truong hgp d = 0,75 m

Chiéu cao song giam, d = 0,9 m, H,,p= 0,03 m
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Hinh 4. Séng trude va sau hang rao véi truong hdp d = 0,9 m
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tinh ctia séng dudc thé hién thong qua sb Ursell, 1a ty s gitta do doc song (H/L) va ty s6 séng v
(H/d). S6 Ursell cang cao thi séng cang phi tuyén. Hinh 7 mo ta hé sé gidm song ting tuyén tinh véi
s6 Ursell tir két qua md phéng trong nghién cifu nay.
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Hinh 7. Quan hé giita & va s6 Ursell

3.3. Hé sé cdn Cy

Trong mo phdng séng giam qua hang rio tre, cd ché vat ly ¢6 thé dudc hiéu thong qua hé sd can
Cy. Hinh 8 thé hién mdi quan hé gitta hé s6 cin Cy va hé s kd (40 sau nuée tuong ddi). Nhu thé hién
trong Hinh 8 thi hé s6 can C, ting 1én khi hé s kd ting. Cu thé nhu khi kd ting tif 0,36 1én 0,91 thi
hé s6 can Cy tang tu 0,2 dén 6,6 va khi kd tang tu 0,96 dén 1,31 thi hé s6 can Cy tang tu 1 1én dén 6.
Nhu két qua thé hién trong Hinh 8 ciing cho thiy d6 phan tan ctia hé s6 can Cy ting 1én khi gid tri kd
tdng.
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4. Két luan

M5 hinh SWASH la m6 hinh c6 muc do tin cdy cao da dudc chiing minh qua cdc nghién ctiu khoa
hoc khac nhau vé séng giam, séng vd va séng giam qua riing ngap min. Co ché vat ly trong md phong
séng qua hang rao dugc mo ta kha rd nét trong két qua md phéng. Trong d6, khi hang rao bi ngip
trong nudc, chidu cao séng giam thap hon khi muc nudc bang hodc nhd hon chiéu cao hang rao. Hang
rao tre mo phdong trong mo hinh SWASH ciia nghién ciu nay 1a theo kich ¢ ciia mo hinh vt ly sau
nay sé 1am thi nghiém. Vi viy, trong qua trinh mo6 phong séng truyén qua hang rio theo ty 1& mo hinh
vat ly sé anh hudng dén két qui mo hinh khi so sdnh véi ty 1é md hinh thuc té, vi du nhu hé s6 ma sat
day.

Hé sb giam séng dudc & thé hién miic do séng triét tiéu qua hang rao. P6i véi cc trudng hop
séng khac nhau thi hé sb gidm séng thay ddi khac nhau. Cu thé nhu dbi véi trudng hop séng c6 hé sb
kd < 1, hé sb giam song & c6 gid tri tir 0,1 dén 0,35. Di véi séng c6 hé sb kd > 1 thi € ¢ gia tri nhod
hon (& c6 gid tri tr 0,03 dén 0,1). Hé s6 gidm song ciing bi anh hudng bdi do sau clia nudc thong qua
hé s6 mit thoang R./H;, & c6 gia tri 16n tr 0,15 dén 0,35 khi gid tri R./H; c6 gia tri tit 0 dén 2. Khi hé
s6 kd ting thi hé s6 can Cy va do phan tan clia n6 ciing ting 1én.

Loi cam on

Nhém téc gia chian thanh cdm on su hd trg ti chinh clia Trudng Pai hoc X4y dung cho céc dé tai
ma sb 125-2018/KHXD va 36-2019/KHXD-TD.
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