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khi thiét ké két cAu. Do d6 c6 thé khang dinh rang cac diéu kién thiét ké cé thé duc ndi 1éng mét cach
dang tin cy bang cac thi nghiém mé hinh thly lyc, v.v., diéu ndy dwoc coi la dang dwgc xem xeét.

b}  Théng sb ki thuat clia séng va myc nwde tridu dwoc sl dung cho cac thi nghiém

Chidu cao s6ng va myc nwéde thiy tridu cho cac thi nghiém cé thé duorc thiét 1ap thich hep béng céch
xem xét cac didu kién hién trrong gidng nhur trong céc thi nghiém mat cat khac nhau. Trong trirdng hop
khi st? dung s6ng ngAu nhién da huong, can tién hanh phan tich bién ddi séng dua trén c4c tinh toan st
dung s6ng da hwéng tir khu vire xa bé. Céc didu kién dAu vao tai cac vi tri tao séng, déc biét 1a théng
tin vé& phd séng dinh hwdng, phai dwoc xac dinh.

¢) Ty & mé hinh va ché tao mé hinh

Trong céc thi nghiém trén mat phang, ty 1& mé hinh phai dugc xac dinh dwa trén céu tric myc tiéu va co
s& ndm git. Can lwu ¥ ring néu ty 18 nhd, cac hién twong thue té o thé khdng duwoc tai tao trong bé
s6ng do higu (»ng ty 1&. Can tién hanh céc thi nghiém s dung ty 1& mé hinh cang Ién cang tét cho thiét
bj tao song.

Céac mbd hinh dugc tao ra bing cach thu nhd dya trén quy tic twong ddng Froude. Khi ché tao va tai tao
dia hinh hién trwirmg, khu vire tai tao clia cAu tric va vi tri 14p @4t phai dwoc x4c dinh bing cach xem xét
mién tao s6ng hiéu qua va huéng séng twong (eng Vi cac song duoc tao ra.

Cac mb hinh dwgc tao ra bing cach thu nhé dia trén quy tic twong dng Froude. Khi ché tao va tai tao
dia hinh hién trudng, khu vire tai tao clia céu triic va vi tri 8p dit phai dwgc xdc dinh bing cach xem xét
mién tao séng hiéu qua va hwéng séng twong tng véi cac séng dwoc tao ra.

Dé tai tao dia hinh hién treong trong bé séng, ndn @At trwdc tién phai dwoc tao ra bing cach déng va
nén cét c6 tham chiéu dén hai dd va nhirng thi twong tw. Sau d6, dira trén céc thong tin nhw hai dd, vi
tri clia cac dudmg ddng mirc day bidn sé dugc xdc dinh va cac coc g& nhd & dugc dong doc theo cac
dwéng ddng mire v&i nhitng khodng thoi gian thich hop. Phan dAu clia cic coc gb phai dwoc didu chinh
& 36 cao cu thé clia cac dwdrng ddng mirc. Cac khoang gilra cac coc gd nay phai duoc néi véi nhau
bang cac tam gé lam khudn cho v(ra sao cho dinh khép véi cao @ dudrng ddng mrc. Sau khi cac dudng
ddng mirc dwgc tao ra trong bé séng theo cach nady, cac khoang tréng gitra cac tAm md ta cac duong
ddng mirc véi cét 1én dén xAp xi 3 cm duwéi cac duwong ddng mirc dwoc I14p ddy va cat duoc nén chit.
V(ra phai dwoc d6 gitka cac dwérng ddng murc con lai, va diing bay lam phang bé mét dé tranh khéng
bang phang. Khi dé phai chu y 1am khd co ngét cla vira. Khi vira khd, céc dwong ddng mibc s& duoc
déinh dAu v qua trinn tao dia hinh hoan thanh (Hinh D.8).
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(a) Tao nén d4t bang cach dong coc cat va (b) Vi tri cia cdc m&u phit hop véi chidu cao

nén chat dwong vidn

(c)Rotviva (d ) Bja hinh day bién sau khi hoan thanh
Hinh D.8 - Tao san mé hinh trong thi nghiém phéng
d)  Phwong phép thyc nghiém

Cac qué trinh thi nghiém trong thi nghiém mét phang v& co ban gidng nhw trong thi nghiém mét cét hai
chiéu. Tuy nhién, trong cac thi nghiém véi séng nglu nhién da hwéng, cAn phai tién hanh kiém tra cac
séng thi nghiém, bao gdm ca viéc phd séng hwéng dén dich cb dwoc tai tao trong bé séng hay khong.
DAu tién, lwong chuyén ddng ctia song, ching han nhw d6 cao mat nwdc hodc dao ddng van téc phai
dwoc do bang cach siv dung mét loat cac may do séng (mang hinh sao, mang dwong thang, v.v.) hodc
mét méng may do séng két hop véi ddng hd do hién tai trong viing nwée cé do sau ddng nhat & mat
trwdc clia canh khudy tao séng. Sau do, phd song dinh hwéng phai duo’(‘:'u'éc tinh bing cach st dung
phwong phap kha ning xay ra téi da, phwong phap entropy cic dai, hodc mé hinh kidu Bayes. Phd séng
dinh hwéng wéce tinh phai dwoe so sanh véi phd séng dinh hwéng muyc tiéu va tin hidu tao soéng phai
dwogc sira ddi. Cac qua trinh ndy phai dwoc I3p lai dé tai tao phd song dinh hwdng véi d chinh xac quy
dinh. Sau khi khép dang phé véi gia tri muc tiéu, mirc dd cao séng sé dwoc didu chinh & vi tri Iap dat md
hinh.
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Ngoai ra, trong cac thi nghiém trén mét phing, c6 thé kiém soét sw hip thy clia séng phan xa trong cac
nghién cteu tao song nglu nhién da hudéng. Chirc niing nay cé thé duoc st dung trong céc song ngéu
nhién va c4c th hghiém twong tw. Di véi sy truyén séng bén ngoai viing tao séng hiéu dung, vat lidu
tidu tan sdng nhu soi lwdi, phai dwoc dit thich hop dé gidm thidu anh hwdng clia phan xa. S¢i luGi véi
céc kich thwée mét lwéi khac nhau cé s8n trén thi fredng va c6 thé tidu tan song hiéu qua bing cach dat
s0i ¢6 kich thiréc mét Iwdi thd & I6i vao clia séng va sir dung cac soi ¢ Kich thude mét lwdi cang min
khi s6ng truyén. Do céc d3c tinh phan xa trong bé séng thay di tly theo dang mé hinh da cai dat, can
phai thir va sai d& phat trién cac bién phap dbi pho hiéu qua véi séng phan xa. Mot vi dy vé thiét 1ap cla
mot thi nghiém mat phéng dwec trinh bay trong Hinh D.9.

(a) Lép dit dia hinh day bi&, mé hinh va (b) Trang thai dang thi nghiém

thwde do chidu cao séng
Hinh D.9 - Vi dy thiét 1ap thi nghiém phing
e)  Tb chirc dir iéu thir nghiém

Céc qué trinh lién quan dén phan tich d liéu thi nghiém vé co ban cling giéng nhu trong trwdng hep thi
nghiém hai chidu mét c4t ngang. Tuy nhién, trong truéng hop ty 18 phan xa cla cAu tric dwoc danh gia,
c&n tién hanh phan tich phd séng dinh huéng bing cach xem xét méi quan hé pha gitra séng t&i va séng
phan xa béng cach st dung phuong phap kha nang cyc dai mé réng, circ dai m& réng phuong phap
entropy va mé hinh kiéu Bayes mé rdng. Trong trwéng hop ndy, cén dat it nhat mdt may do song ra khoi
day may do trong pham vi vi tri 0,2 buéc séng tir két cau.

Ngoai ra, d5i v&i myc dich clia céc thi nghiém mé hinh phang, cin té chirc d liéu lién quan dén sy phan
bb trong khéng gian cla cac dai lugng vat Iy khac nhau, chang han nhu chidu cao séng xung quanh cac
cAu tric.Nhirng diém cin lwu ¥ trong thi nghiém mét phang

Séng ngéu nhién mdt hiréng hodc sdéng ngdu nhién da hwdng duoc siF dung trong cac thi nghiém trén
mat phing. Cho rang canh khudy tao séng 13 hitu han, nang lgng song lan truyén xung quanh do nhiéu
xa. Sy suy gidm nang lwgng twong ddi nhd trong pham vi xAp xi 5° bén trong, tir ca hai d4u clia canh
khudy tao séng. Mién ndy dwec goi la mién tao song hiéu dung. Mién thay ddi theo st lan truydn co
hwéng clia c4c séng thanh phan tao thanh cac séng ngéu nhién da hwdng. Mirc d tap trung nang lwong
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dinh hudng cang nhé thi géc hudng séng clia cac séng thanh phan cang réng va pham vi nang lugng
song c6 thé dat dwec khi séng nglu nhién da huéng cang hep (dinh clia tam giac véi mit phdng tao
séng 13 co s& tiép can mat phéng nay). Két qua I mién tao séng hiéu dung gidm xudng. Cho ring mé
hinh ctia mdt cAu tric Trong dé: phai xem xét cac higu (g séng, cdng trinh phai ndm trong mién tao
song hiéu qua va can phai xac dinh quy md mé hinh xem xét cac dnh hwdng nay. Béi véi bd tao song
clia c4c song ngéu nhién da hwong thu dwoce bang cach dat hai mai chéo tao séng theo hinh chiy "L",
nguoi ta da cho rdng cé thé tién hanh céc thi nghiém mat phing xem xét gdn nhw toan b dién tich cla
mét séng hinh chi¥ nhét, , b& c6 hai ban nay 1am hai phfa, 1am mién tao séng hiéu dung phu thudc vao
hwéng séng chinh.

Tinh h(?u han clia mai chéo tao séng dan dén séng phén tan tir cac diu clia mai chéo tao song. Két qua
4, sy thay d8i chidu cao séng xay ra doc theo dudng dinh séng va khdng thé tao ra séng ¢ chidu cao
s6ng ddng nhét trong khdng gian.

D& tranh sy dao dong chidu cao séng trong khdng gian ndy, co thé didu chinh hiéu suét tao séng sao
cho chuyén dong clia mdt s& méi chéo tao song tir dAu dén cudi din dan dat 100%. Mac du hién twong
ndy ¢6 thé dwoe gidm bot trong bign phap ndy, nhung mién tao séng hiéu qua s& hep hon. Trong treéng
hop séng ngiu nhién mdt chidu lan truydn trong dd sau nwéc ddu doc theo b bidn, c6 thé triét tidu sy
nhiéu xa nang lwgng va tan xa tir cac diém cudi bdng cach dwa vao céc tdm éng dén séng. Tuy nhién,
trong trrdng hop thi nghiém st dung cAu tric, can Iuu ¥ ring nhidu phan xa xay ra trong mién bén trong
céc tAm bng dén séng.

D.6 Thi nghiém day déng

Cac thi nghiém vé& day dong phang v& bién dang bai bién sé dugc mé ta vi bd bién duoc dinh vi nhw
mét phan cda cac cdng trinh bén cdng va tinh nang can thiét cla ching déi véi be bién duwoc quy dinh.

Nhuw da chi ra tnede day, viéc thiét 1ap quy tic twong ddng mot cach thich hep trong c4c thi nghiém day
déng va thyee hién danh gia dinh lwong 12 vé cling khé khan. Tuy nhién, véi sy hidu biét diy ad vé cac
diéu kién thyc té va d&c diém cla sy thay ddi dia hinh & cac be bién myc tiéu va phan tich, danh gia cac
két qua thu dwoc, cé thé @ du doan dinh tinh nhitng thay ddi cla dia hinh lién quan dén tac dong clia
cac cdng trinh bén cang trén b bién, @ so sanh va nghién cru dnh hurdng clia cac cong trinh bdo vé
be bién nhuw cAu cang va d& chin séng tach rd, va dy doan dinh tinh nhieng thay déi clia dudong be trén
c4c be bién adng sau cac cang trinh ngoai khoi quy mé 1én. Do @6, thwing xay ra tredng hopydiéu tra
toan dién v& bién dang bai bién dwgc thie hign dira trén nhidu thong tin khc nhau st dyng cac quan
sét hién tredng, mé phdng sb va céc thi nghiém day di déng.

a)  Té chirc cac didu kién hién trudng
1) Té chirc didu kién dia hinh
Lién quan dén dja hinh cta vij tri muc tiéu, két qua clia khdo sat d¢ sau phai dwgc thu thap va phan tich.

N6i chung, khi dwéng ber bién 1i lai sau khi séng bao tn cong, d¢ dbc cla day bién tré nén dbc hon va
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dai c4t di chuyén ra ngoai khoi. Tuy nhién, trong théi ky tang song, khi cat di chuyén ra phia ngoai khoi,
di chuyén vao huéng vao bd, dudng b tién va dé déc day bién tré nén nhe hon. O’ mét b bién én
dinh, sw van chuy&n phu sa theo huréng Xa ber thuwdng khong dang ké& néu tinh trung binh trong mét nim.
Mic dit mong muén cé duoc dir lidu khdo sat d8 sau cang lau cang tét, nhung néu khé c6 dwoc dit liéu
dai han, thi di¥ liéu khdo sat trong didu kién dn dinh nhét tai cac vi trl myc tiéu sé dugc lira chon tir thdng
tin hién cé.

2) Té chirc cac didu kién séng

Céc diéu kién song phai dwoc td chirc mét cach thich hop dya trén ban ghi do duoc clia séng tai cac
tram quan tric. Trong trwdng hop cc tram quan tric séng & xa vi tri muc tiéu ciia cudc diéu tra, néu can
thiét sé thwe hién tinh todn khic xa song va tinh todn séng, ddng thoi tinh toan séng t&i cho cac v tri
muc tidu. X&t cac séng lién quan dén sy trdi dat bor bidn, trong trwéng hop khao sat st thay ddi dia hinh
trong thévi gian dai, thi cac séng tweng dwong nang lwgng dwgc st dung. Trong triedng hop khao sat sy
thay dbi dia hinh trong thoi gian ngén, thi thwéng st dung cac dot song dén nhidu Ian trong nm. Chu
ky clia séng tweng dwong ndng lwgng Tm, chiéu cao séng Hm va hwéng séng am sé dugce tinh theo
céc biéu thire D1 dén D3.

T- 2_27:
N D1
[ '

H, = —X(HT,
LA }J D2
1., |2Z{HTeosasing, )

a, ==sin™ { -~
3 NETL |

D3

Trong do:

Hi : Chiéu cao séng quan st dugc (m)

Ti: Chu ky séng co nghia (s)

ai: Hwéng séng

N: Sé séng

Céc séng dén nhidu I4n trong ndm thwéng dugc tinh bing cac phrong phép sau.

« Chidu cao séng trung binh va chu ky trung binh clia 5 do.:t v6éi 5 db cao séng cao nhét trong mot nam

+ Chiéu cao séng twong (g véi ty 18 xuét hién tich Ity 99% & tan s6 xam nhap theo loai chidu cao séng
va chu ky séng xuét hién thudng xuyén nhét twong (g véi chidu cao séng

+ Chiéu cao s6ng xac sut 1 ndm va chu ky séng xuét hién thwng xuyén nhét twong (ng véi chidu cao
soéng

Chu ky séng ¢6 thé nhan dwerc tir méi twong quan gitra chidu cao séng va chu ky séng néu né co sén.
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Castillo, C., Minguez, R., Castillo, E. va Losada, M.A. (2006): “Mét phwong phép thiét ké ky thuat ti vu
v&i cac rang budc v& ty 1& pha hoai va phan tich d6 nhay. ('ng dung cho dé chan séng hén hop ", Ky
thuat bo bién 53, trang 1-25. Bai béo trinh bay mét c4ch tiép can dbi véi thiét ké dgé chén séng hén hop
dura trén viéc giam thiéu chi phi xay dyng theo gi&i han tj & pha hoai hang ndm cho tét ca cac ché dd
pha hoai.

Phwong phap d tin cay bac nhat duoc st dung. Céc dang pha hoai trot clia thiing chim, pha hoai nén
méng nhw dugc dwa ra bdi Sorensen va Burcharth (2000), sw mét 6n dinh clia thém Iép phd phia truéc,
va hién twong song tran dworc dwa vao phan tich. Ty 18 pha hoai hang ndm dugc chi dinh giéi han trén
14 0,005 déi véi séng tran (SLS), 0,003 dbi véi mét dn dinh clia thém I&p phd (SLS) va 0,001 dbi véi tirng
ché d¢ pha hoai nén méng dwoc xem xét (ULS). Khang bao gdm méi twong quan vat ly gitra cac ché do
pha hoai, stra chiva va tich iy pha hoai. M6t vi du s cho théy thiét ké téi wu clia mét d& chén song hén
hop d3t trén ¢4 day bién dugc bao gdm.

Minguez, R., Castillo, E., Castillo, C. va Losada, M.A. (2008): “Thiét ké chi phi téi wu v&i phan tich do
nhay st dung k§ thuat phan hly. Ung dung cho d& chén song hdn hep *. Mot phwong phép dé giam
thidu tdng chi phi clia cAu tric trong subt thdi gian tdn tai dwa trén cc phép gin dung tuyén tinh cla
ham chi phi ky vong duwoc trinh bay. Chi phi stra chira cho méi ché dé phé hoai dwgc tinh nhu mét phén
clia chi phi xay dyng. Céc ché do pha hoai twong ty nhu da x( Iy trong Castillo va céng sy (2006) dwoc
phén tich. Cac méi trong quan vat Iy gitra c4c ché d6 pha hoai va tich Ity pha hoai khéng dwec bao
gdm. Mot vi du sé cho thay thiét ké ti wu clia mét dé chén song hdn hop dt trén da day bidn da duoc
bao gém. Ty I& pha hoai téi wu hang ndm 13 0,01365 ddi véi trwot thing chim, 0,05326 dbi véi x6i mon
16p phil trwére, 0,00098 dbi vai 14t thiing chim, 0,01903 déi véi pha hoai kha ndng chiu lwe trong nén da,
0,00236-0,00545 déi véi trwot trong nén d4, 0,000 di véi trirot hrdng ra bidn trong nén da va 0,1176
dbi v&i song tran. Hinh dang cla dé chén séng dwoc phan tich khdng dugc dua ra. Thiéu théng tin vé
gid trj trung binh clia mét sé tham sé d4u vao xac dinh va ngdu nhién (vi dy: séng va dé sau nwéc).

Melby, J.A. (2010): “Phan tich vong ddi theo thdi gian clia d& chan song”, Hoi nghj IAHR. Proc. Ian thiy
4 . Hoi théo ngén. / Nai dung vé Nghién clru (g dung viing ven bién, trang 46-64. Bai bao tom tit mot
phirong phap phan tich vong déi phu thude vao thdi gian dé xem xét si tién hoa clia dé chin séng nhidu
16p phii théng thwérng. Phwong trinh tich Iy hw hdng phia bién, phia sau va trén dinh cling dwgc bao
gdm cling nhw d& truyén song. Phurong phap nay bao gdm tinh toan xac suét virot qua cac trang théi
gi¢i han he héng va cung clp co s& dé lya chon gidi phap thay thé cé chi phi thdp nhét d& phyc hdi
hodc cho céng trinh méi. Khdng ¢6 vi dy va mirc d an toan nao dwgc dua ra.

Males, R.M. and Melby, J.A. (2011): “M6 hinh m& phdng Monte Carfo d& danh gia kinh té cla dé da dé
bdo vé d& chén séng & bén cang ”, Front. Earth Sci., 5(4), pp. 432-441. B4i bao trinh bay phan mém
CSim mé phéng cu tric bér bién dé phan tich cao trinh quy hoach cla dé chin séng. Day 1a mét mé
hinh MCS kinh té-k§ thuat ¢ thé duoc st dyng d& danh gia céc chién lugc thay thé cho xay dung, cai
tao va s(ra chiva dé chan séng da db. N6 dugc thiét ké dé& nhét quan véi phwong phap luan quy hoach

clia US Army Corps of Engineers va thyc hanh tét nhét. Cling mét phdn mém dwgc trinh bay trong Melby,
321



(Draft)

TCVN 11820-6:2023

J.A., Nadal, N. va Males, R.M. (2012): “CSim: Phan mém phan tich vong di D& chin song- bé cang phu
thude théi gian *, Coastal Structures, Yokohama, Japan.

Melby, J.A., Nadal, N.C. va Winkelman, J. (2014): "Paint Judith, Rhode Island danh gia nguy co v& dé
chdn séng’, Draft report ERDC/CHL TR-14-X, Coastal and Hydraulics Laboratory, US Army Corps
of Engineers, Engineer Research and Development Center, Vicksburg, Miss, USA.. Béo céo cung cip
phan tich vong ddi clia bén gidi phap thay thé dé siva chiva dé chan song Point Judith chinh phi da.
Thiét hai dbi voi dé chin séng va sw truyén song tran lién quan va két qua 1a khi hau séng trong vinh
dwere phan tich cling nhw tac dong clia mwe nwde bién dang. Két qua cla cac phan tich dwoc thao luan
trong béi canh cac kha ning 1am viéc trong twong lai co va khang c6 phyc hdi chire ndng. Khang trinh
bay mirc d§ an toan.

Salvadori, G., Durante, F., Tomasicchio, G.R. va D'Alessandro, F. (2015): 15. Ky thuat bo bi&n 95, tr.77-
83.
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Thw myc tai liéu tham khao
Pidu 5

1 . ALLSOP, NW.H., L. FRANCO, and P.J. HAWKES. Wave Run-up on Steep Slopes. A Literature
Review. Report SR 1. Wallingford: Hydraulics Research, 1985.

2. ALLSOP, NW.H., P.J. HAWKES, F.A. JACKSCON, and L. FRANCO. Wave Run-up on Steep
Slopes: Model Tests Under Random Waves. Report SR 2. Wallingford: Hydraulics Research, 1985.

3. OWEN, M.W., Design of Sea Walls Allowing for Wave Overtopping. Report EX 924. Wallingford:
Hydraulics Research, 1980.

4.. JENSEN, 0.J.,, and T. SORENSEN. Overspilling/overtopping of rubble-mound breakwaters. Coastal
Engineering, 1979, 3.

5. BARENDS, F.B.J. Geotechnical aspects of rubble mound breakwaters. (Development in Breakwaters.
Conference Proc. Institution of Civil Engineers. 1985).

6. ALLSOP, N.W.H,, and L.A. WOOD. Hydro-geotechnical Performance of Rubble Mound Breakwaters:
a Literature Review. Report SR 98. Wallingford: Hydraulics Research, March 1987.

7.BARTON, N., and B. KJAERUSLI. Shear strength of rockfill. Proc. American Society of Civil Engineers,
1981, 107 (G T7).

8. CHARLES, J.A., and M.M. SOARES. Stability of compacted rockfill slopes. Geotechnique, 1984, 34
(1.

9. NAGAI, S. Wave pressures on slit-type breakwaters. In: Proc. 16th Conference on Coastal
Engineering: New York: American Society of Civil Engineers, 1978.

10. Technical Standards for Port and Harbour Facilities in Japan. Ports and Harbours Research institute,
Ministry of Transport, Japan, 1980.
Piéu 6

11. A Basic Study of the Level 1 Reliability Design Method for gravity-type breakwater ~ Performance
verifications of sliding failure and overturning failure for composite breakwater and breakwater covered
with wave-dissipating blocks~Takehiko SATO, Masahiro TAKENOBU, Masafumi MIYATA. National

Institute for Land and Infrastructure Management Ministry of Land, Infrastructure, Transport and Tourism,
Japan.

12. JSCE : STANDARD SPECIFICATIONS FOR CONCRETE STRUCTURES-2012, pp.126~132,
2012 (in Japanese).
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13. Takeda, H., Y. Akatsuka and T. Kawaguchi: Hydraulic characteristics of block type upright wave
absorbing structure, Proceedings of 23rd Conference on Coastal Engineering, JSCE, pp.120-123,1976
(in Japanese)

14. YAGYU, T. and Miyuki YUZA: A compilation of the existing data of up-right breakwater with wave
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