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Tém tat: Bai bao sir dung két qua tir thi nghiém trén mo hinh vat Iy mang séng dé nghién
ctru dic tinh cta song nudc nong trén thém dao ndi xa bd va danh gia anh hudng cia song
nude ndng to1 hiu qua giam soéng qua ran ngam nhan tao dat trén thém dao ndi xa bo. Két
qua cho thy song nudc ndng trén them ddo c6 hai dac tinh quan trong la: nang lugng va
chiéu cao song giam manh, c6 su xudt hién song ngoai trong luc vdi chu ky song dai 1én toi
29 glay Thong qua viéc phén tich twong quan gitra tham s6 do dbc song biéu kién Som va
hé sd truyén song K, cho thay d6 dbc song biéu kién 13 tham sb c6 anh huong dang ké toi
hiu qua giam séng cua ran ngim V6i xu thé nghich bién. Khi d6 ddc song bleu kién Som <
0,08 va bé rong twong ddi cuia ran ngadm B/d > 7,5 (voi B 1a bé rong ran ngam, d 13 do sau
muc nude trén thém) thi hé s6 truyén song Kt phu thudc vao ca B/d va Som; Khi 0,008 < Som
<0,02 va 4,0 <B/d <7,5 thi hé s6 truyén song Ky chi phy thudc vao bé rong twong ddi ctia
ran va khi Som > 0,02; B/d < 4,0 thi hé s truyén séng K¢ ludn 13 hing sb.

Tiwr khéa: Ran ngam nhan tao; Séng nudc nong; DO doc song biéu kién; Song ngoai trong
luc; Hi€u qua gidm song.

1. Giéi thi¢u

Céc hoat dong ctia con ngudi va sy bién doi khi hau 1a mdi de doa 16n nhat dbi voi cac
ran san ho trén cac dai dwong. Theo the Nature Conservancy, voi tbc do pha huy nhu hién
nay thi khoang 70% cac ran san h6 trén thé gidi s& bién mét trong vong 50 nam toi. Téc o
phuc héi tu nhién cua cac ran san ho chdm da thuc day su nghién clru cac cdu triic ran ngam
nhan tao (két cdu nhan tao duoc dit ¢ day bién dé mé phong mot so churc nang ciia mdt ran
san ho tu nhién, giup tai sinh, tp trung hodc tang cuong cac quan thé tai nguyén sinh vat
b1en ma khong gay hai t6i moi truong song trén khu vuc, thiic ddy sy sinh truong va phat
trién cua sinh vat bién, tao nguon loi thuy san theo quy ludt tu nhién) [1].

Cac dy an sur dung ran ngdm nhén tao vo1 myc dich cai thién moéi truong sinh thai, giam
s6ng, chéng x6i 16 ngay cang duoc tng dung nhiéu hon, dang két cAu str dung ciing da dang
hon va khu vuc 4p dung cling m¢ rong hon. Cac du &n ran ngam nhan tao trudc day chu yéu
tap trung vao cac khia canh sinh hoc - méi truong nhu tap hop ca trong vung lan can cua ran
san ho, ning suat ran san ho hodc so sanh hiéu qua kho1 phuc sinh thai gitra ran ngam nhan
tao va ran san ho tu nhién [2]. Bén canh muyc dich vé moéi trudng, mot s6 nghién ctru cling
chi ra ring, cac ran ngam nhan tao con c6 chire nang nhu mot dé ngam giam séng, gitp 6n
dinh duong bo [3]. Két cau ran ngam nhén tao c6 thé sur dung cdc nhom vét li¢u tu nhién
hodc nhém vat liéu nhan tao. Hién nay céc khoi bé tong rSng dtc san duoc sir dung ph6 bién
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[3] (Hinh 1a) va mot trong sO cac két cau dién hinh 1a cdu kién bé tong rong Reef Ball™
(RB). Hon 1/2 tri¢u khoi RB duoc tng dung trong hon 6.500 dy 4n tai hon 62 quoc gia nhung
chu yéu sir dung trén cac bai bién thong thuong [4]. Mot s6 du an duoc trién khai trén CaC

quan dao va dao ndi nhu tai Maldives va dao ndi Desroches, Remires va Plattes thudc quan
dao Seychelles (Hlnh lb) [5].

Hinh 1. (@) M6t s6 cu kién hinh thanh ran ngam nhan tao; (b) Ran ngdm RB lap dat trén quan dao Seychelles.

Trén cac dao ndi do nhing khac biét vé diéu kién dia hinh cling nhu ché do thuy hai van
dan t6i nhitng khéc biét vé ché do thuy dong luc séng. Dao ndi xa bo, vé ban chat la ran san
h6 xa bo ma c6 mot phan dién tich luén noi cao trén mat nude ké ca khi thiy triéu cao nhat
[6]. Pia hinh dao noi xa bo rat khac biét so vi cac bai bién thong thuong. Dia hinh ctia mot
dao ndi dic trung bao gdm: phan 15i dao (reef core) dy 1a phan cé dién tich nho, khoang vai
chuc héc-ta tro xuéng, phén thém dao (reef flat) tuong d6i bang ph'flng, rong gap nhiéu lan
50 V6i 161 dao, tiép voi phan thém dao 1a vach ngam c6 do sau thay doi dot ngot trong khoang

5-20 m va phan suon ngam & khoang d6 siu trén 50 m tiép giap v6i day bién sau, do sau trén
1500 m (Hinh 2).

Bién sau

Hinh 2. Dia hinh dic trung cta dao ndi (nguon google earth).

Cac nghién cuu Ve ché do thay dong lyc song khi truyén qua dang dia hinh c6 vach déc
dung nhu trén dao ndi trude dy da sé déu dya trén quan sat, mot s6 nghién ciru sir dung méo
hinh s va mot s6 nghién ctru s dung m6 hinh vat ly. Cac dac tinh thuy dong luc hoc song
duogc nghién ctiru nhu su tén thit ning luong, cac dic tinh séng nudc ndNg, sy phan bd chiéu
cao va chu ky song trén khu vue nudce nong [7].

Theo cach t1ep can vé sy ton thit nang luong, song khi truyén qua dia hinh c6 vach déc
dtrg da cho thay nang luong song bi suy giam dang ké va ty 1é suy giam twong ddi phu hop
véi cac ly thuyet hién c6 vé ma sat day va su tiéu tan song v6. Ti 1€ tiéu tan nang luong séng
16n nhét c6 thé 1én t&i 75%+86% [8]. Nghién ctru [9] chi ra rang ti s6 giira chiéu cao song
16n nhat va d6 sau muyc nudc (Hmax/d) tai vi tri phia sau vung séng v& trén thém nudc néng
khong vuot qua 0,55 nhod hon nhiéu so véi gia tri trén cac bii bién thong thuong 13 0,78 [9].
Nghién ciru [6] ciing chi ra cac yéu té chi phdi ché do thiy dong luc song trén ving song v
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va sy lan truyén cta song 13 do ngap trén thém nudc ndng, do ddc phia trudc cua ran (fore-
reef slope) va do sau trén thém san ho.

Céc nghién ctru vé cac dic tinh song nudc ndng trén thém co thé ké dén [10, 11]. Hai
dic trung thiy dong luc quan trong trén thém nude ndng 13 hién twong séng tran va sy hinh
thanh song ngoai trong luc (infragrivity wave - song c6 chu ky tir 20-200s) [12]. Song tran bi
anh huong boi do sdu muc nudc trén thém va dic trung mat cit cla ran. Song tran tang khi
d6 ngap tuong ddi trén thém giam va d6 nham day thém ting. Hién tuong song tran 1am muc
nuée trung binh trén thém dao dang cao [13]. Song ngoai trong luc (IG), 1a séng cb tan sb
thap, chu ky dai trong khoang tir 20-200s, dwoc hinh thanh trén nhiing bo bién c6 do doc
khac nhau. Nhitng con séng dai duoc hinh thanh theo 2 co ché: (1) do nhitng tuong tac trong
nhom séng to1, sau khi hinh thanh chiing lan truyén tir khu vuc nudce sau vao khu vuc d6 sau
muc nudc nho nhu nhitng con song tu do va (2) song dugce sinh ra tir ving song v, vung
giap ranh v6i mai déc nho co ché diém vo [14]. Dbi véi cac dao ndi, séng ngoai trong luc
dugc hinh thanh theo co ché diém v& [6]. Khi séng chu ky ngan b tiéu tan do séng va, song
ngoai trong lyc hinh thanh va cang vao bén trong thém cang chiém uu thé [11, 15]. Anh
hudng cua song ngoai trong luc dbi voi su phan bd chiéu cao song 1én thém dao 1a kha phirc
tap [10].

Chiéu cao séng nuéc sau vé mat ly thuyét tuan theo phan bé Rayleigh, Longuet-Higgins
[14], ung dung cho c4c bai bién thong thudng véi dd déc nhé hon 1/20 va d6 sdu nudc thay
d6i tir tir. Nguoc lai, cac nghién ctru vé sy truyén song ddi v6i kiéu bo ¢ vach dbc ding véi
d6 dbc 16n va do sau bién ddi dot ngdt nhu dang dao san ho cho dén nay chua cé nhiéu. Céc
nghién ctiu c6 thé ké dén nhu [16, 17]. Nhém thtr hai, sir dung cac phan b thuc nghiém nhu
Weibuill, theo d6 cac tham sé mo hinh dugc xay dung truc tiép tir bo tham sé do dac thuc
nghiém [18, 19]. Nghién ctru [20] da thiét 1ap cong thirc phan b Rayleigh - Weibull tong
hop (BG2000) va nghién cau [6] da xay dung cong thic phan bd chiéu cao song 3WB (3
Weibull) tmg dung cho thém dao chim.

Nhu véy, co thé thiy, cac nghién ctru hién tai vé ran ngam hau hét dwa trén cach tiép can
vé su ton that nang lwong khi song truyén qua. Nguoc lai, cac tac dong xay ra ¢ ran nhu hiéu
qua giam song, su hinh thanh cac X04&y nudc, cac tuong tac phi tuyen tinh thi chua dugc giai
quyet 13 rang. Hién twong ndy can duoc xem xét khi thiét ké ran ngdm nhan tao lam dé ngdm
chan song [7]. Trong nghién ctru ndy, dua trén két qua tir thi nghiém trén mo hinh vét Iy mang
song tac gia nghién ciru ddc tinh song trén thém nude nong trén dao bao gom su suy giam
chiéu cao séng, sy thay d6i chu ky va phd song nudc ndng so voi song nudc sau. Pong thoi
nghién ctru cling dénh gid sy tuong tac gilta song nuwdc nong voi ran ngam nhan tao, cu thé
la sy anh hudng cua tham sé séng nuéc ndng toi hiéu qua giam s6ng cuia ran ngam nhan tao
RB thong qua viéc phan tich twong quan gitra tham s6 do déc song biéu kién Som va hé sb
truyén song K. Day 1a m6t noi dung mang tinh khoa hoc, gop phan 1am rd hon ban Chat cua
cac tham s chi phdi toi hiéu qua giam séng qua ran ngam Reef Ball™ trén thém dao néi san
ho xa bo.

2. Thiét ké thi nghiém mé hinh vat ly

Muc tiéu cuia thi nghiém mé hinh vat 1y thuong 14 thu nhé ddi twong nghién ciru (nguyén
hinh) theo ti 1¢ quy dinh, thanh mét ddi twong thay thé (mé hinh). M6 hinh dugc xac 1ap trén
co s6 1y thuyét tuong tu, thong qua nhiing thi nghiém trong mé hinh dé suy doan nhing hién
tugng s& xudt hién trong nguyén hinh. Trong nghién ctru ndy mot mé hinh déo ndi véi cac
yéu t6 dia hinh va séng duoc thiét lap cung vdi d6 1a mot mo hinh ran ngém nhan tao tir cac
khéi Reef Ball™ duoc thuc hién. Bo s6 liéu thu thap tir thi nghiém bao gobm chiéu cao Va chu
ky song tai khu vye nude séu, chiéu cao va chu ky song trén thém trudc va sau ran ngam. Bo
S0 liéu song nudce sdu va nuoc nong s¢ dung dé danh dic tinh cua song. Bo s6 lidu song dén
trude va sau ran ngam dé danh gia hiéu qua giam song qua ran ngam nhan tao.
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2.1. Cdc diéu kién tuwong tie

Theo Iy thuyét mé hinh, dé mé hinh tuong tu voi nguyén hinh thi can phai twong tu hinh
hoc, dong hoc va dong luc hoc [21]. Cac diéu kién cu thé 1a:

Mo hinh phai dugc 1am chinh théi, ti 16 mé hinh nhé A1 < 60; va A1 = An, ti 1 giita chiéu
dai va chiéu cao phai nhu nhau.

Mo hinh phai tuan theo luét Froude - dién ta mtrc d6 anh huong twong ddi giita lyc quan
ien
Vg

V6i bai toan truyén song trén thém dao ndi, ap dung luat Froude (gdm ca chu ky song)
thi cac dai lwong nhu Ung suit r01 (Raynolds), song khuc xa, nhidu xa ciing déu thoa man
diéu kién tuwong tu. Tuy nhién, can phai loai trir anh hudng ciia lyc nhét, ma anh huong cua
luc nhét chi co thé dugc mo phong trong mé hinh khi ca hai luat Froude va Raynold dong
thoi duge thoa man [8]. Giai phép la trong cdc md hinh vat 1y ky thuat bién can giam thiéu
cac anh hudng cia lyc nhét bang cach ting s6 Raynolds du 16n. Theo kién nghi [22], d6 sau
mo hinh khong nho hon 5 cm va chiéu cao song trén thém khong nho hon 2 cm.

tinh va trong lyc & dong chay c6 mat thoang, theo do ti 1¢ thoi gian theo cong thic: Ar =

2.2. Cdc diéu kién nguyén hinh

Qua nhitng phan tich tong quan vé dao ndi, dia hinh nguyén hinh dugc lua chon dua vao
thi nghiém nhu sau: ph'ém 161 ddo & murc do cao: +4 m; phén thém san ho rong B = 300-600
m; vach doc dung (Fore-reef slope) 1/5.

Do sau muc nudc trén thém dao d trong khoang tir 2-4 m. Song khi hau véi huéng séng
chu dao 12 Pong Bic va Béc c6 chiéu cao va chu ky lan luot bang Hs = 2,0-2,60 m twong
mg vé6i Tp = 6-7 S. SOng nude sdu cho khu vuc dao ndi Hs trong khoang tir 4,0-13,8 m; T,
trong khoang tir 9,7-14,6 s.

2.3. Piéu kién thi nghiém

Thi nghiém mé hinh duoc thyc hién tai Phong Thi nghiém Thuy luc Téng hop, Trudng
Pai hoc Thiy loi trén mang séng Ha Lan. Chiéu dai méang song 1a 50 m, chiéu cao 1,2 m va
chiéu rong 1 m. Mang c6 thé tao song déu hodc song ngiu nhién theo mot sé dang phd song
phd bién nhu phd JONSWAP hay Peirsion-Moskowitz (PM). Chiéu cao song ngau nhién Hs
t6i da 1én t6i 0,3 m va chu ky 12 3,0 s.

2.4. Ti lé¢ mo6 hinh thi nghiém va kich ban thi nghiém

Ti 1€ m6 hinh phai dam bao cac diéu kién twong tur, cu thé mé hinh va nguyén hinh phai
tuong tu vé mit hinh hoc, cac diéu kién d9 sdu myc nude 6 nudce sdu va nude nong trén thém,
diéu kién song va kich thudc ran ngam cling phai dugc thoa man. Ti 1€ m6 hinh dugc lya
chon 1a 1/15. Chu kién RB trong mé hinh dugc thu phong theo ti 1€ 1/15, st dung vat li¢u
gbém nung c6 do nham tuwong duong 0,0097+0,011. Kich thudc mot khdi RB duoc mo ta tai
Hinh 3.

¥

b Tham sb Nguyén hinh M® hinh
Br r
) h (m) 2,10 0,14
' IR A TS B m) 3’0 0’20
or :
‘ " b, (m) 15 0,10
h 8, (m) 0,15 0,010
1 Br m(kg) 4200-4500 1,25-1,35

Hinh 3. Cac tham sé ctia khéi Reef Ball™ trén nguyén hinh va md hinh.

Céc cau kién RB dugc sap xép voi nhau theo phuwong an bé tri khong gian dé tao thanh
ran ngam giam soéng. So do bo tri mat bang ran ngam Reef Ball™ nhu Hinh 4.
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Hinh 4. So d6 bé tri mat bang két cdu ran ngam Reef Ball™.

So d6 thi nghiém mo hinh duoc so hoa nhu Hinh 5, trong d6: chiéu dai mang séng 50 m
v6i phan nude sau 1a 20 m; phan vach doc 1/5 12 2,5 m; thém san hé B 12 22,5 m va méi sau
la 3 m; Thiét bi do song DHI Wave Amplifier 102E gém CaC dau do Wave Gauge 202, bo
khuéch dai 102E, cap ndi cac dau do voi module thu thap s6 liéu va ngudn cap. Tong cong
c6 06 dau do tir WG1 dén WG6 duoc sir dung nham xéc dinh chiéu cao song ¢ trude va sau
tuyén cong trinh. Trong d6, WG1 do s6ng nudc sau; WG2, WG3 va WG4 dung tach song phan
xa trude cong trinh; WG5S do song phia trude cong trinh; WG6 do song phia sau tuyén cong
trinh. Cac dau do WG2, WG3, WG4 duoc bb tri dé xac dinh song phan xa tudn thu theo 1y
thuyét ciia Mansard va Funke (1980). Cac yéu cau vé khoang cach dau do phai dugc thuc
hién dé loai bo gia tri bat thudng trong phép do [23]. Song do tai vi tri trudc cong trinh WG5
1a song tong Hi, chiéu cao song tdi trude cong trinh Hmoi xac dinh theo cong thirc sau véi Ky

LA oA e A \ H
la h¢ so phan xa cua cong trinh H_, = ——
2
J1+ K3
_ WG1 WG 2,3,4,5 WG6
o Séng ngu nhién “ ” H H
2 [\ sw
L O
=< 1/5
20m | 2.5m 22.5m 3.0m

Hinh 5. So dd bd tri thi nghiém vé hiéu qua giam soéng cta két cAu ngdm RB.

Ma trdn céc kich ban thi nghiém nhu Bang 1. Tong s6 kich ban 1a 100 (4 x 5 x 5). Trong
d6 04 phuong an bé rong ran ngam B; 05 phuong an song Hs, Tp va 05 phuong 4n muc nude
tuong duong vdi 05 phuong an do ngap dinh ran R¢ (khoang cach tir myc nudc td1 dinh ran).

Bang 1. Ma tran kich ban thi nghiém.

M6 hinh Nguyén hinh
B(m) Hs (cm) Tp(S) Rc (cm) B(m) Hs (cm) Tp (5) Rc(m)
1,80 10 1,5 0 28,5 15 5,81 0,0
1,50 12 1,7 2,5 22,5 1,8 6,58 0,375
1,20 15 1,8 5,0 18,0 2,25 6,97 0,750
0,80 18 1,9 7.5 12,0 2,7 7,36 1,125
20 2,1 10,0 3 8,13 1,500

2.5. Cdc tham s6 do dac va tinh todn
Céc tham sé do dac song bao gom chiéu cao song va chu ky song. Ddi véi ving nude
sau la chicu cao song y nghia Hs va chu ky song Tp. Po6i véi ving nude nong trén thém phd
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song c6 xu thé bi thay dbi, luc nay thay vi str dung chiéu cao song Hs va chu ky Tp, chiéu cao
song mo men Hmo va chu ky phd song dic trung Tm-1.0 dugc sir dung. HE s6 truyen song Kt
1a ty sd giita chiéu cao song phia sau so voi chidu cao song dén phia trude ran ngdm nhan

H
tao: K, = HLM; Hiéu qua giam song & (%) = 100 x (1 - Ky) [10] (Hinh 6).

mo,i

Phia bién 2 Phia 15i dio
Humo,i A : : — = — S S < Huox
ﬂ:: \ /283 “;’.ﬁ ';i: ]F' h
Bl oo Lm/2

Hinh 6. So dd tinh hé s truyén séng clia ran ngam nhan tao.
3. Két qua va thdo luan

3.1. Pdc tinh song trén thém ddio

Do ran ngdm nhan tao dit trén thém dao ndi, song t6i trudc cong trinh khong phai 1a
song nude sdu ma 13 song nudc nong duge tao thanh trén thém dao, do vay dic tinh cua song
nude nong trén thém can duge danh gia. Song nude siu la song tuyén tinh v6i hai tham s6
duoc xét dén chiéu cao song ¥ nghia (Hs) va chu ky dinh séng nude sau (Tp), khi song nude
sAu truyén vao dao gap vach dc dimg da phan bi v trén khu vuc 1an can dinh vach doc ding
do sy suy giam dot ngot cua do sau. Cac qua trinh vat Iy nhu song phan xa, song vd, song
truyén va hidu mg ma sat day lam suy giam nang luong va ch1eu cao song Song nude nong
dugc hinh thanh trén thém va tiép tuc truyén vao bo, 161 dao néi [23], qua trinh truyén song
trén dao ndi nhu Hinh 7.

Song mréc sau

_ Dinh vach dé_g dimg

Hinh 7. Qua trinh truyén song trén dio noi kich ban d14H20T1.9.

V& chiéu cao séng, tir két qua cua 100 kich ban thi nghiém cho thay chiéu cao séng nudc
nong trén thém dao bi suy giam rat manh. Ti 1¢ suy giam 16n nhét 1én t6i 68,6% véi kich ban
muc nude d14H20T1.9 twong ung voi muc nude nhod d = 14 cm, ngang véi dinh ran ngam,
do ngép Rc=0cm; chiéu cao song toi 16n (Hs=20 cm) va chu ky song dai (Tp = 1,9s). Hinh
8 cho thdy bién trinh d6 cao song tai cac dau do song véi kich ban ¢6 ti 18 suy giam chiéu cao
song 16n nhit d14H20T1.9. Khi d6, chiéu cao song tai ving nudc sdu WG1 c¢d Hs = 0,20m;
chiéu cao song tai cac vi tri trén thém dao WG2 14 0,0695 m; tai WG3 14 0,0679 m; tai WG4
1a 0,0668 m; tai WG5 12 0,0696 m (chiéu cao song nuGe NONY sau tai vi tri trude ran ngam
nhan tao) chiéu cao song tai vi tri phia sau ran ngdm twong tmg WG6 1a 0,0397 m.

Vé chu ky song, két qua thi nghiém tir 100 kich ban cho thay, song nudc ndng ¢ chu ky
dao dong tir 1,7-7,5 s trong m6 hinh, twong tng v6i chu ky tir 6,6-29 s trong nguyén hinh.
Nhu vay c6 thé thiy, song nudc ndng trén thém dao bao gdm hai loai: séng ngan (chu ky nhod
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hon 20 s) va song dai (song ngoai trong luc, chu ky do dac tur thi nghiém Ién t&i 29 s). Su
xuét hién séng ngoai trong luc trén thém déo cho thiy su phu hop véi cac nghién ctru trude
do Vé ché d6 thuy dong luc song trén ran ngdm co6 vach dbc ding [11]. Bén canh do, khi
tmyen vao vung nudc nong, song bi vo, hinh dang pho nang luong song bi bién d6i. Pinh
phé c6 xu thé dich chuyén sang trai, dinh phd tan so thip ting nhanh vé& gan bd, phd ning
lrong song nhu Hinh 9.
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Hinh 8. Bién trinh d6 cao song tai cac dau do song voi kich ban d14H20T1.9.
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Hinh 9. Ph6 nang lugng séng do dac tmg véi kich ban d14H20T1.9.

3.2. Anh huong cua song nudc nong dén hiéu qua giam song cua ran ngam

Paénh gia anh huong cia sdng nudc ndng trén thém téi hé sé truyén song thong qua danh
gia trong quan gitra hé so truyen song Kt va do doc song biéu kién Sem, dugce xac dinh theo

cong thirc: S, = m_. Trong cdng thirc Som, chiéu cao song nuéc ndng Hmo duoc 1ay 12
m-1,0
chiéu cao song toi trudc cong trinh.

Str dung 100 kich ban thi nghiém danh gia anh huong cua tham sé séng nudc nong dén
hé sb truyén song Kt D6 thi twong quan giita Som vVa Kt tng vai cac bé rong B va do ngap
dinh R¢ nhu trinh bay trong Hinh 10.

Két qua trén Hinh 10 cho thay: (1) Po dbc song biéu kién Som trong khoang tir 0,001 dén

0,022. B dbc nay kha nho, theo cong thac tinh S, = % cho thay séng nudc ndng trén
m-1,0

thém c6 chiéu cao nho va chu ky song dai, day 1a dic tinh quan trong cia séng nuéc néng

trén thém dao, chiéu cao song giam manh, va xuat hién song ngoai trong lec véi chu ky dai;

(2) Po dbc s6ng Som tai Vi tri truée cong trinh va hé s truyén séng Kt co twong quan nghich

bién, Som tang thi K¢ giam va nguoc lai.

Do dbc song Smo 12 tham sb c6 anh hudng dang ké dén hé sb truyén song K, tuy nhién,
mirc d6 anh huong khong déu: (1) Véi cac bé rong ran ngam khac nhau thi khi bé rong dinh
ran ngam 16n thi duong trong quan c6 xu thé déc. Nguoc lai khi bé rong dinh nho thi duong
trong quan c6 xu thé dudi ngang. Pidu nay cho thiy d6 dbc song Som biéu kién anh hudng
dang keé t6i K khi bé rong 10n va it anh hudng khi bé rong nho; (2) Véi ciing bé rong dinh
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thi khi d¢ ngép dinh ran ngam nho, d6 thi duong twong quan ¢ xu thé déc hon, song téi anh
huong 16n hon toi hé sb truyen song. Nguoc lai, khi d ngép tang 1én, do dbc duong twong
quan giam di, vai tro ciia do dbc song biéu kién Som toi Ki cling giam di.
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Hinh 10. Twong quan d6 ddc song biéu kién Som va hé s6 truyén séng K.

Ciing tir két qua trén Hinh 10 cho thay: (1) Khi d¢ dbc song Som < 0,08 va bé rong tuong
d6i ran ngadm B/d > 7,5, d6 thi véi xu thé phi tuyén do d6 hé sb truyén séng K phu thudc vao
ca bé rong tuong ddi B/d va d6 dbc song biéu kién Som; (2) Khi d6 doc song Som trong khoang
tir 0,008 < Smo < 0,020 va bé rong tuong dbi ran ngam B/d trong khoang 4,0 < B/d < 7,5, 46
thi voi xu thé tuyén tinh, do 6 hé s6 truyén séng Ky chi phy thude vao B/d; (3) Khi Som >0,02;
B/d < 4,0 6 thi 12 duong thiang nam ngang, khi d6 hé s6 truyén song Kt ludn 1a hang sé.

4. Két luan

Bai bao sir dung két qua tir thi nghiém mo hinh vat 1y méng séng véi 100 kich ban thi
nghiém dé nghién ciru déc tinh cta song nude ndng trén thém dao néi san ho xa bo va anh
huong cua tham s6 song nudc nong t6i hiu qua giam song cua ran ngam. Két qua cho thay:

- S6ng nude ndng trén thém cé chiéu cao song nho, ti 1¢ suy giam chidu cao song trén
thém so véi song nude sau 16n nhat 1én t6i 68,6%.

- Trén thém dao xuét hién hai loai song 1a séng ngan (chu ky song nho hon 20s) va song
ngoai trong luc (chu ky Tm €n t6i 29s).

- Hinh dang pho song nudc nong c6 sy bién doi manh, dinh phd ¢ xu thé dich chuyén
vé phia c6 tan sO thap

- Tham s6 d6 ddc song biéu kién Smo c6 anh hudng dang ké toi hé s truyén song K voi
xu thé nghich bién.

Khi Som< 0,08 va B/d > 7,5 thi hé sd truyén song Kt phu thudc vao ca B/d va Som.

Khi 0,008 < Som<0,02 va 4,0 < B/d < 7,5 thi hé s truyén song K chi phy thudc vao bé
rong twong di ca ran.

Khi Som> 0,02; B/d < 4,0 thi hé s6 truyén séng Kt ludn 13 hing sb.

Dbong gop cua tac gia: Xay dung y tuong nghién ctru: P.T.T., LH.T.; Xu ly s6 ligu: P.T.T;
Viét ban thao bai bao: P.T.T.; Chinh stra bai bao: P.T.T., L. H.T.

Loi cam doan: Tap thé tic gia cam doan bai bao nay la cong trinh nghién clru cua tac gia,
chua duogc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién curu trude day.
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Influence of wave representative slope on artificial reef effective-
ness in shallow water
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Abstract: This study investigates the characteristics of shallow water waves and their im-
pact on the effectiveness of artificial reefs in wave reduction using physical model experi-
ments in a wave flume. Results reveal two key characteristics of shallow water waves: a
sharp decrease in both wave energy and wave height, and the emergence of infragravity
waves with periods exceeding 29 seconds. Analysis of the correlation between the wave
representative slope parameter (Som) and the wave transmission coefficient (K;) demon-
strates the significant influence of Som on wave reduction efficiency. A nonlinear, inverse
relationship exists between Som and K. Specifically, the study identifies three distinct re-
gimes: When Som < 0.08 and B/d > 7.5: K¢ depends on both the relative reef width (B/d) and
Som; When 0.008 < Sem < 0.02 and 4.0 < B/d < 7.5: K¢ is primarily dependent on B/d; Som >
0.02 and B/d < 4.0: K¢ remains constant. These findings provide valuable insights for opti-
mizing the design and placement of artificial reefs for effective coastal protection in shallow
water environments.

Keywords: Artificial reefs; Shallow water waves; Wave Representative Slope; Infragravity
Waves; Wave reduction efficiency.


mailto:thuy39vtl@gmail.com

