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Tém tat: Luu heong tran qua dinh dé c6 twong dinh khéng chi phu thude vao dé luu khéng Re, do
déc va @6 nham ma con phu thudc vao vi tri, chiéu cao va ddic diém cia miii hdt song. Két qud phdn
tich sé liéu cia 324 kich ban thi nghiém song tran trong mé hinh vt Iy da tim ra céng thire thuc
nghiém xdc dinh hé sé anh hwong ciia miii hat song dén heu lwong song tran qua dé bién cé tuong
dinh. Tt d6 c6 thé tich hop mét cach twong minh vao céng thire (Thiéu Quang Tudn, 2013) ciing

nhw (TAW, 2002) khi co twong dinh.

Tir khoa: Tudng dinh; Miii hat, Song tran; Pé bién, TAW-2002, Tuan 2013.

1. GIOI THIEU

Céc két qua diéu tra danh gia hién trang hu
hong dé bién sau bdo cic tinh ven bién mién
Bic va Béc Trung B cho thiy séng tran qua dé
gy hu hai mai trong 13 mét trong nhiing co ché
pha hong dé bién phd bién ¢ nude ta (Vi Minh
Cat va cong su, 2008) (Hinh 1).

Cong thuc xac dinh luu lugng song tran
(TAW, 2002), sau d6 dugc tong hop (EurOtop,
2007) chua xét dén anh huong cia chiéu cao
twong va bé rong thém trudc tuong. (Thidu
Quang Tuén, 2013) trén co s6 (TAW, 2002),
thong qua thi nghiém trén mo hinh vat ly da

xay dung dugc cong thic thyc nghiém xac
dinh anh hudng cia chiéu cao tuong va bé rong
thém trudc dén kha ning giam luu luong séng
tran. Trudng hop tuong dinh c6 mii hit séng
van chua duge (TAW, 2002) va (Thiéu Quang
Tuan, 2013) nghién ciru. Theo két qua nghién
ciru (Nguyén Vin Diing va cong sy 2015), miii
hit séng c6 anh huong dang ké dén kha ning
giam luu lugng song tran trung binh qua dé
bién. Vi vay, can thiét phai xét dén hé sd anh
huong nay trong cong thuc tinh todn song tran
ciia (TAW, 2002) ciing nhu cua (Thiéu Quang
Tuén, 2013).

Hinh 1. Bé bién Hdu Léc, Thanh Héa huw hong do bao s6 7 nam 2005 (nguon Internet)

2. THi NGHIEM MO HINH VAT LY
MANG SONG

Cac thi nghiém mo hinh vat ly song tran qua

) ruong Pai hoc H&ng Dukc.
T ruwong Pai hoc Thiy Loi.
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dé bién co tudng dinh c6 mii hit song da duoc
trién khai trong mang soéng Ha Lan, Truong DH
Thity Loi. Mang song c6 chiéu dai 45m (hiéu
qua 42m), rdng 1,0m va cao 1,2m. May tao song
dugc trang bi hé thong hdp thu séng phan xa
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chu dong Active Reflection Compensation
(AUKEPC/ARC) va c6 kha ning tao song ngau
nhién theo ph6 véi chiéu cao 1én t6i 30cm, chu
ky dinh phé 3,0s.

Mo hinh dé va cac tham s song thi nghiém
duoc lua chon c6 ty 1€ md hinh 1a 1/10. D€ dugc
ché tao ¢6 chiéu cao 70cm, véi hai do doc phia
bién 1/3 va 1/4 dugc két hop véi ba chiéu cao

tuong W khac nhau la 6¢cm, 9cm, va 12cm.
Pong thoi miii hat twong dinh ¢6 3 goc nghiéng
B khac nhau 1a 0°, 45° va 90° va chiéu cao miii
héit hn 1a 2cm, bé rong mii hét 1a 2cm. Tudng
dinh c6 thé dich chuyén dé tao ra cac bé rong
thém trude S khac nhau Ocm, 10cm va 25cm.
Hinh 2 minh hoa qua trinh b tri thi nghiém mo
hinh trong mang soéng.

Bang 1. Tém tit cic tham s6 thi nghiém

Mai deé Cic thong s6 s6n h B
phia Dang |W(cm) |S(ecm) D(m) | B (°) " "
bign | Mem | T® | (em) | (em)

1/3 0.124,0.148 | 1.422,1.73 | Jonswap | 6,9, 12 | 0,10, | 0.55, |0,45,90| 2 2
va 0.178 va 2.058 25 0.60
1/4 0.124,0.148 | 1.422,1.73 | Jonswap | 6,9, 12 | 0,10, | 0.55, |0,45,90| 2 2
va 0.178 va 2.058 25 0.60
Téng sb: 324 kich ban thi nghiém
May bm Baudo WG 2,2 4 Baudn WKl Maytan sons
., |

Aanz tran

ANTH= 25~

Thung do tran

| Lim (036w, 086m |

Fhi s0ng Jomyap

20m

[ T

A

T T

Hinh 2. So d6 bé tri thi nghiém mé hinh vt Iy
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Hinh 3. Mé phéng cdc tham sé dé va twong trong tinh todn séng tran

Chuong trinh thi nghi€ém dugc thuc hién véi
su két hop cua cac yéu t6 hinh hoc dé va cac
tham s6 song va muc nudc dwoc tom tit nhu
trong Bang 1. Cac thi nghiém dugc thyc hién
theo mot trinh tu bién doi co hé théng cac tham
s6 cta tuong dinh (S, W, B) nham tao diéu kién
danh gia anh hudng cua tuong mot cach thuan
loi hon. Téng cong c6 324 kich ban thi nghiém
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voi song nga:lu nhién da duoc thuc hién, mdi thi
nghiém duoc kéo dai it nhat 1a 1000 con song dé
tao dugc diy du mién dao dong tan sd cia phd
song nhu mong mudn. Séng dén va séng phan
xa dugc phén tach theo phuong phap cua (Zelt
and Skjelbreia ,1992), trong d6 st dung cac sb
lidu ghi séng cua 03 dau do song dong bd dugc
dat phia trudc dé (Hinh 2).
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3. TAW (2002) VA TUAN (2013)
Luu luong séng tran trung binh qua dé bién
I 0.067

\/ gHj,o Jtan

Trong do:

+ q: Luu lugng don vi song tran trung binh
thoi gian (I/s trén m dai);

+ Hpe: Chidu cao song tai chin cong
trinh(m);

+ vp: HE sO chiét giam do anh hudng cta goc
song toi;

+ v, Hé s6 chiét giam do d6 nham cua vat
liéu bao v€ mai;

+ vy: Hé s6 chiét giam do co;

+ y,: Hé sb chiét giam song do tudong ding,
duoc xac dinh theo:

+ v, = 1,35-0.0078 o, khi doc déc mit ngoai
tuong : oy, = 45+90°

+v= 1,0 khi o, = 45°

+ v, = 0,65 khi oy, = 90° (tudng dbc dung)

Hé s6 anh huong tong hop cua tudng y, theo
(Thiéu Quang Tuén, 2013):

trong truong hop song vo (Eom< 2.0) theo
(TAW, 2002):

§0m.exp(—4.75. k1 IJ (1)

HmO.é:Om‘yv

1 11 w1 1S 1
—=—— = 1+L6—— || +———— |(9)
7/\/ 7w 7/5 Rc §0m 8Hm0 §0m

Trong do:

+ 7w: Hé sb chiét giam do anh huong cua
chiéu cao tudong dinh W;

+ 7s: Hé sb chiét giam do anh huodng cua
thém trudce S;

+ W: chiéu cao tudng dinh (cm);

+ S: Bé rong thém trudc (cm).

4. KIEM PINH SO LIEU THi NGHIEM
TRUONG HOQP TUONG PINH KHONG
CO MUI HAT SONG

St dung bd s6 liéu song tran Gng véi trudng
hop khong c6 mili hat (B = 0), tinh toan hé s6
chiét giam anh huéng cua tuong chin theocong
thirc (2) da duoc tich hop vao cong thirc (1), két
qua so sanh duoc thé hién qua Hinh 4.

Tinh toan ki&m dinh anh hudng cia tudng dinh theo Tudn (2013) : khéng miii hit, séng v&
1z - E . -
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Hinh 4. Kiém dinh s6 liéu thi nghiém Bang 1 véi truong hop tuwong dinh khéng c6 miii hdt song
theo Thiéu Quang Tudn (2013) va TAW-2002

Két qua thé hién trén Hinh 4 cho thay anh
hudng cua tuong dinh trén dé trong truong hop
khong c6 miii hit dugc tinh toan theo cong thirc
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(2) da do tin cay. Do d6 co thé ké thira cong
thirc nay dé mo rong cho trudng hop khi tuong
dinh c6 miii hat.
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5. PHAN TiCH MUC PQ ANH HUONG
CUA MUI HAT SONG PEN SONG TRAN
QUA PE BIEN

S6 liéu thi nghiém séng tran trong truong hop
twong dinh c6 miii hit song (goc miii hit p = 45" va

90" duoc kiém dinh vdi cong thirc (2) tich hop vao
cong thire (1) thé hién nhu Hinh 5. Két qua cho thay
miii hit song c6 anh huong dang ké dén Iuu luong
song tran qua dé bién va do vay can thiét phai ké dén
anh hudng nay trong hé s6 anh huong tong hop y,.

Song tran qua dé vai tudng dinh c¢é mii hat séng: séng v&, anh hudng caa mii hit séng
1o, - - : -
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Hinh 5. Anh hwéng ciia miii hat cia twong dinh dén séng tran qua dé bién

6. PHUONG PHAP MOI XAC PINH HE
SO ANH HUONG TONG HQP CUA
TUONG PINH CO MUI HAT

Do anh huéng cua mili hit song va thém
trudc phu thugc vao nhau va coi anh hudng cia
chiéu cao tuong 1a doc lap (Nguyén Vian Diing
va cOng su, 2015), trén co s& ké thura cong thuc
(2) thi h¢ s6 chiét giam ciia tuong dinh c6 miii
hét duoc thé hién nhu sau:

1 1 1
—=— 3)
Vo Vw Vsp

Trong d6 ysp la hé sd chiét giam do anh
hudng cua thém trudc va miii hat song cua
tuong.

Heé s6 chiét giam ciia miii hit va thém trudc
Ysp €O thé duoc xac dinh nhu (4):

1 1§ 1 1
—=l4+———+a, =

Vs.p 8 H,, S, g Vs, p=0

voi ag la hé s6 ké dén sy anh hudéng ctia miii
hét, Ysp=o0 1a hé s6 chiét giam cua thém trude khi
khong c6 mili hat (xac dinh theo cong thic (1)).

Tir (4), hé s6 anh huong ctia miii hat va thém
agco thé duoc xac dinh nhu sau:

1 1
a;=—-m-+- (5)
Vsp  Vsp=o

+a, “4)
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Nhin chung ag 1a ham s6 phirc hop phu thudc
vao bé rong tuong ddi S/Hpo, Eom, go¢ miii hit B
va chiéu cao miii hit twong d6i hy/W.

S h
a;=F -, ’ 5_n 6

Phuong trinh (6) dugc xac dinh dua vao cac
s6 liéu thi nghiém cung vdi cac diéu kién bién
rang budc cua az nhu sau:

a;=0 khi f=0
khi f>0&S=0

Heé s6 anh hudng tong hop cua tuong vy tir s6
liéu thi nghiém so voi duong chuan ctua (TAW,
2002).

(7

aﬁ :aﬁm

y = log(Orw) (8)
log(Q,)

v6i Orgw va O, lan luot 13 luu luong song
tran phi thir nguyén xac dinh theo duong chuan
ctia (TAW, 2002) khong ké dén anh huong cia
tuong (vé phai cia (1) véi y, =1.0) va luu luong
song tran phi thit nguyén do dac duoc (vé trai
cua (1)).

Két qua phan tich sy phu thudc cta agvol
chiéu rong thém twong d6i Gmg vai cac goc hat
song B khac nhau dugc thé hién nhu Hinh 6.
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Hinh 6. Su phu thuoc cua ag voi bé réng thém va géc miii hdt song

Nhu vdy, voi cing mot goc hit song (B
khong d6i, Hinh 6b hoic 6¢), ag giam cham theo
quy luat phi tuyén voi bé rong thém twong dbi
S/Hmo/Eom. Gia tri aglon nhat ung véi truong
hop khong c6 thém trude (S = 0). Khi ¢ cing
mot bé rong thém, ag cO Xu thé tang nhanh theo
B khi B tang tir 0 dén 45° va sau d6 giam cham

(2) h_ "W = 0.333

(b) h AN = 0.222

khi B tang tir trén 45° dén 90°. Su thay ddi cua
agtheop vé&i B> 45° 1a khong nhiéu, chimg 6 ag
dat gia tri cuc dai tuong ung voi goc hit p> 45°.
Sy tdng gidm nay cua ag twong tu nhu quy luat
hinh sin. Gia tri goc B dem lai ap maxs€ dugc xac
dinh dya trén sy pht hop nhat ciia ham agvoi
cac s6 liéu thuc nghiém.

(c) h /W = 0.167

Hinh 7. Sw phu thudc cua agvdi bé rong thém va chiéu cao miii twong doi.

Nhin chung c6 thé thay rang anh hudng cia
chiéu cao tuong ddi cua miii hat c6 anh huong
yéu dén hé sb chiét giam tong hop. Véi cung
mot bé rong thém twong ddi thi aggiam cham
khi hy/W tang. Quan hé nghich bién nay c6 quy

H n
a, = c-tanh(—’”o)(fm) '
S
trong d6 c 1a hé s6 kinh nghiém xac dinh theo

phuong phéap hdi quy véi cac sb lidu thi nghiém,
n; va ny (ny> 1 theo két qua phan tich tur (Hinh
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luat tuong ty nhu dang ham md.

Dya vao nhiing phan tich néu trén ching
ta c6 thé dua ra phuwong trinh quan hé giira ap
v6i cac tham s chi phdi cta né theo (9) nhu
sau:

-exp(—%}sin(n2 -,6’)

5) 1a cac hing s6 dugc xac dinh theo phuong
phap thir dan theo quy luat anh huéng sao dé
dem lai sy pht hop nhét ciia ham.

©)
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Két qua phan tich hdi quy nhiéu bién st dung
Matlab cho két qua cac hang sé n; =2.0 van, =

Hm 0

2 j-(fmf

a,= 0.222- tanh(

-exp(—%} sin(l 5. ,6’)

1.5 va hé s6 thuc nghiém ¢ = 0.222. Cong thirc
(9) ¢6 thé dugc viét lai nhu sau:

(10)

Vi ny = 1.5 ¢6 nghia 1a khi B = 90°/1.5 = 60° thi anh huong ctia miii hat 1a 16n nhét (tirc
sin(1.58) = 1.0). Piéu nay ciing phtt hop v6i nghién ciru cia (Doorslaer va De Rouck, 2010).

-

R? = 0.56 o o
o _
o(@ &3 [o] - O ] o ——
5 O O Fo~
a, =0222 tanh[Hﬂ.fS'Jgfr,e'“;""'*',sin[1 1)
) 1
o 0s 1 15 2 25 3

tanh(H_ c_fsy.gi 2", sinp

Hinh 8. Puong hoi quy ham sé thue nghiém xdc dinh hé ag

Puong hdi quy cua (10) véi cac sb liéu thyc
nghiém dugc thé hién trén Hinh 8 voi hé sb hoi
quy kha t6t R* = 56 % (so véi tinh ngéu nhién
va bét dinh cao ctia séng tran qua tuong dinh).

V6i hé sb anh huong ciia thém va mii hit xac

D5 o o4 o5
v, do dac (-}

dinh theo (10), h¢ s6 chiét giam ysp theo (4), ching
ta co thé dé dang x4c dinh hé sb chiét giam tong
hop ciia tudng dinh y, theo (3). So sanh v, giita két
qua tinh toan va thuc do duoc thé hién & trén Hinh
9 v6i muc do phu hop kha tdt R = 59 %.

0 o7 o8 oo 1

Hinh 9. Hé s6 anh hwéng tong hop cia tuwong dinh ¢6 miii hdt séng . thwc do va tinh todn

Toan bd sb lidu thi nghiém song tran sau
khi dd ké dén hé sb anh huéng tong hop cua
twong dinh y, xac dinh theo (3) duoc thé hién
& Hinh 10. So sanh két qua giita Hinh 10 va
Hinh 5 c6 thé thiy ring viéc ké dén anh
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huong cua mili hit thong qua hé sd anh
huong tong hop gitta mili hat va thém trude
da dem lai muc do tin cady cao trong tinh toan
song tran trong truong hop tuong dinh trén
dé c6 miii hit song.
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Song tran qua dé vdi tudng dinh cé mii hat séng: s6ng vo, hé s8 anh hudng téng hop mgi
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Hinh 10. Song tran qua dé bién véi hé s6 anh hudng tong hop méi cho tuwong dinh c¢é miii hdt

7. KET LUAN VA KIEN NGHI

Cac két qua nghién ctu thyc nghiém cho
thdy (TAW, 2002) chua mé ta xac dang anh
huong cia tuong dinh dén song tran qua dé
bién. Viéc str dung d6 déc mai dé quy ddi khi co
tuong to ra khong phu hop, tao ra hi¢n tugng
song khong vo gid, lam giam dd tin cdy cuia
(TAW, 2002).

Két qua kiém tra tir bo s lidu cua 324 thi
nghiém cho thiy anh huéng cia tudong dinh
trén dé trong truong hop khong c6 mili hét co
thé dugc tinh toan du tin ciy theo cong thirc
(2). Do vy c6 thé ké thira phuong phap nay
dé mo rong cho truong hop khi tuong dinh co

TAI LIEU THAM KHAO

mili hit. Trén co s& cong thirc (2), quéa trinh
phan tich tir chudi s6 liéu thi nghiém cho thay
anh hudng cta miii hat dén luu luong tran qua
dé 1a kha dang ké, dong thoi mic do chi phdi
ciia tuong dinh c6 mii hit 1a khong gidng
nhau khi thay d6i thém trude (S), goc nghiéng
ctia mili hit va chiéu cao twong dbi ciing anh
huong dang ké dén luu lugng tran qua de.
biéu nay da goi mo cho viée dé xuit mot hé
s6 anh huong téng hop méi, dugc phat trién tur
cong thirc (2). Hé sb tong hop nay 1a ham s
phttc hgp phu thudc vao bé rong twong ddi
S/Hmo, Eom, gOc miii hiat B va chiéu cao miii
hit twong ddi hy/W.
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Abstract:
RESEARCH EFFECTS OF CROWN-WALLS HAVING NOSE TO WAVE
OVERTOPPING DISCHARGES THROUGH SEA-DIKES.

Overtopping discharge on top of sea dike with crown wall is not ally depended free board Rc, slope
of dike, roughness but also related to location, height and shape of the crown wall. Based on the
324 random scenariosexperiment of physical wave flume modeling we have founded an empirical
formula to determine the impacts of the nose of crown-walls to wave overtopping discharge through
sea-dikes. Therefore the research results also made more clearly Thieu Quan Tuan’ formula (2013)
as well as TAW- 2002 in case of crown wall.

Keywords: crown - walls, Nose, wave overtopping, Sea-dikes, TAW-2002, Tuan 2013.
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