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TOM TAT

Ap lwc séng khéng vé 1én tuong ditng dwoc tinh todn theo cdc phwong phdp tir don gian
dén phire: theo Iy thuyét séng tuyén tinh, cdc phwong phdp theo 1y thuyét séng phi tuyén (Sainflou,
Miche — Rundgren), phwong phdp tinh theo tiéu chudn nganh 22TCN 222-95 ciia Viét Nam, tiéu
chudn ky thudt Cong trinh cang Nhdt Ban, phwong phdp dira trén 1o gidi bdc bon ciia phirong trinh
Laplace (Goda va Kakikazi) va l6i gidi ciia phirong trinh Navier Stokes (Duy) diege sit dung dé ting
do chinh xac cho cac gia tri tinh toan. Két qua tinh toan duwoc kiém dinh véi s6 liéu thuc nghiém cua
Goda va Kakikazi (1966). Két qua cho thdy, cdc phwong phdp ciia Goda va Kakikazi (1966), Duy
(1996) va 22TCN 222-95 cho két qua kha tot so véi sé liéu thuc nghiém.

T khoa: tdi trong séng, dé chin séng dang twong dirng, tiéu chuin nganh22TCN222-95,
Goda and Kakikazi

ANALYSING METHODS OF CALCULATING THE WAVE LOADS
ON VERTICAL WALL BREAKWATER FORM

ABSTRACT

Wave load of non-breaking wave impacts on vertical wall breakwater is computed according
to the methods from the simple to the complex, such as: linear wave theory, the methods according
to the non-linear wave theory (Sainflou, Miche — Rundgren), the method in 22TCN 222-95 standard,
the methods based on quaternary solution of the Laplace equation (Goda and Kakikazi) and the
solution of the Navier - Stokes equation (Duy) are used to increase the accuracy of the computed
values. The computation results of non-breaking wave impacts on vertical wall are verified by the
empiric data of Goda and Kakikazi (1966). It shows that the methods of Goda and Kakikazi (1966),
Duy (1996) and 22TCN 222-95 (branch standard) give good result to the empiric data.

Key Wrord: wave load, vertical wall breakwater, 22TCN222-95 standard, Goda and Kakikazi
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I. GIOI THIEU Nghién cliru nay trinh bay cac phuong

Tai trong song 1a yéu t6 rit quan trong phap tinh tii trong séng khong v& 1én dé
trong xay dung cong trinh bién, n6 13 yéu t6  chén séng dang tudng dimg. Cac két qua tinh
quan trong quyét dinh su bén virng va tudi tho  toan s& dugc so sanh véi sd lidu thuc nghiém
ctia cong trinh. Téi trong thuong dugc xac dinh -~ dé tir 46 dé xuat phuong phép tinh toan tai
theo 2 cach: theo hinh thirc két ciu chiu luc tic  trong song cho két qua ding nhat.
dong va theo hinh thirc tic dong ciia song doi II. CAC PHUONG PHAP TiNH
v6i két cau. Theo hinh thirc két cau chiu lsc TOAN TAI TRONG SONG LEN TUONG
tac dong gém co: két cAu cong trinh trén nén  PUNG

coc, két cAu cong trinh dang tudng va két ciu 1. Ly thuyét séng tuyén tinh
cong trinh dang d4 d6. Theo hinh thirc tac dong Khi d cao song twong d6i nho (H/h <<

ctia song tac dong 1én cong trinh: song khong 1 va H/L << 1), 1y thuyét song bién do nho
v& (non-breaking waves), song v& (breaking  c6 thé ap dung dé phan tich phan bé ap luc

waves), song da v (broken waves). song [2]:
2+ 2
P SO 2 (4, )—sinh k(d +2)}
prg sinh 2kd (1)
coshk(d+z) coshk(d+n,)
+17, 41+ -
cosh kd cosh kd

trong d6: H — chiéu cao séng t6i, k — s6 song 2. Phuong phap Sainflou
(k = 2n/L, L — chiéu dai séng),  — tan sb goc Sainflou (1928) da dwa trén ly thuyét

(0 =21/T, T— chu ky song ), ¢ — van tdc séng,  song trocoide & nudc can dé tinh tai trong
t —thoi gian, d — chiéu sdu nudc trude tuong, x,  song 1én cong trinh dbi voi song co dao dong
z—toa do theo phuong ngang va phuong ding.  16n [4, 6]:

PrE

)2 — coshk(h+z,) smh.k(h +z,)
cosh kh sinh kh

}cos kx,, cos wt (2)

3. Phuong phap Miche-Rundgren dung 1y thuyét séng bac cao hon dé cai tién
Phuong phép Sainflou (1928) cho két qua  phuong phap cta Sainflou. Sau d6, phuong
tinh tai trong song 1én tuong ding kha tét ddi  phap nay tiép tuc dugc Rundgren cai tién vao
v6i song c6 do dbc thap, nhung khi 4p dung  nam 1958 [1].
cho song c6 do dbc 16n thi két qua sai 1éch Khi dinh séng xuat hién ngay trudc tuong,
kha nhiéu (dwoc Rundgren kiém dinh bang thi  tai trong tang 1én tir 0 & mit thoang cho toi
nghiém ndm 1958). Nam 1944, Miche da st yd + p, & ddy, trong do6 pl dugc tinh nhur sau:

H.
p, = vy 7% 3)
2 cosh(kd)
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Khi chén séng xuit hién ngay trude tuong, tai
trong tang 1én ttr 0 & mat thoang cho t6i yd - p,
¢ day. B9 16n xap xi cua tai trong song c6 thé
duoc xac dinh néu ap suat duoc gia sur tang
tuyén tinh tir mat thoang xubng day. Tuy nhién,
xAp xi ndy co thé sai s 16n khi d6 dbc song gan

dat dén gidi han v& cua song.
4. Tiéu chudn thiét ké 22 TCN 222-95
Tiéu chuan nganh 22 TCN 222-95 13 tiéu
chuan hudéng dan tinh toan tai trong va tac
dong (do song va do tau) 1én cong trinh thuy
0 Viét Nam [7].

Bang 1: Vi tri va tai trong twong urng do song dung tac dong lén tuong dung

Khi chiu dinh séng Khi chiu chan séng
Do sau z Gia tri ap luc song b6 sau z Gia tri ap luc song
/ p=0 0 P =0
0 p,=kyH I P, ==,
0.25d py=kyH Ogd Py =—kgyH
0.5d p,=kyH p,=—kyyH
d ps =kyyH

5. Tiéu chuan ky thudt Cong trinh cang
Nhat Ban (TCNB)

Khi dinh séng xut hién ngay trudc tuong,
ap luc song phan b tuyén tinh voi gia tri cuc

Vi tri dinh song tiép can cong trinh:

dai p, & muc nudc tinh, béng 0 & chiéu cao 77*
bén trén muc nudce tinh va p, ¢ day bién, 4p
luc song tir day toi dinh cta twong thang ding
dugc tinh nhu sau [3]:

n =0.75(1+cos B)AH, (4)
Tai myuc nudc tinh, z = 0, ap luc song lon nhét tac dong 1én cong trinh:
P =0.5(1+cos ) (a4 + a4, + cos’ Pp,gH, (5)
Tai day bién, z=-d :
)4\
- 6
P cosh kd ©)
Tai day cong trinh hay dinh dém dé4, z=h’: Dy =05p, (7)
trong d6: H, - chiéu cao séng tinh toan, t&i chan tudng.
B — goc giita duwong phéap tuyén véi tudng p,=0.57H (8)

dung va hudng téi cua song, A, A, A, 0,
a,, 0, — cac hé s hiéu chinh.

Khi chan séng xuét hién ngay trudc
tuong, ap luc song bang 0 & mirc nude
tinh va c6 mot gia tri khong do6i p_ tir mot
chiéu siu 0.5H, duéi myuc nudce tinh cho
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6. Phuong phap dwa trén loi giai bac cao
cua phwong trinh Laplace (Goda va Kakizaki)
Nam 1960, Tadjbaksh va Keller da giai
bai todn gia tri bién theo phuong trinh Laplace
Vo1 xép xi bac ba. Pén nam 1966, Goda va
Kakizaki mé rong 1én thanh 1oi giai bac bon
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cho két qua ap luc song nhu sau [8]:

3 4
p(xayat):_y+€p(0)+82p(])+%p(2)+%p(3) (9)

7. Phirong phdp dya trén 1oi gidi phwong — bang cach giai hé phuwong trinh béo toan vé
trinh Navier — Stokes khdi lugng va dong luong ciia Navier-Stokes

Nam 1996, Nguyén Thé Duy da tinh dugc  trén ludi so le bang phwong phap sai phan hitu
phan bd ap luc cua song dung 1én tuong ding  han [5].

Céc phuong trinh chu dao tir dugc bién d6i trong mién tinh todn nhu sau:

Wy Mg (10)
0¢ on on

ou  ou out out Ouw) 1 (EUD aqu
+ + = +

2 2 2
wv| Lo T () T8y Dy O\ O
o0& oéon on o0& on )on
ow ow  O(uw) ouw ow’ n. OP
PO/ e 17, 1. =8~ -
or on o0& on on p on (12)

o0&’ oéon o \o&  “on)on

III. CAC TRUONG HQP TINH TOAN

2 2 2
+V{aw+2mraw;+0ﬁ+ngaxw+(am_H7am]aw}

Cac phuong phap trén dugc tinh todn nghiém cia Goda va Kakizaki (1966) duoc
v6i cac trudng hop cu thé theo sé liéu thuc  trinh bay trong bang 1.

Bang 1: Théng s6 thi nghiém tdi trong song ciia Goda va Kakizaki (1966) [8]

Truong hop s d (cm) H (cm) T (s)
THI1 0 70 17.1 231
TH2 0 70 26.4 2.33
TH3 0 70 14.4 2.86
TH4 0 70 263 2.88
THS 0 70 37.6 2.33

(véi: s — do doc day, d — chiéu sau mede, H— dé cao séng, T— chu ky séng)
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IV. KET QUA TiNH TOAN
1. Két qua tinh todn theo cdc truong hop
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2. Dg léch cua gia tri ap lwc song tinh todn so voi thi nghiém

4 5
4
~3 -
-
i) 30
S g,
= =3
< <
1 -
1
0 - 0
Tuyén Sainflon  Miche 22TCN  TCNB  Goda v Dy 'l'u)'én Sainflon  Miche 2ITCN TCNB  Goda va Dy
Rundgren 221295 Kakizaki tinh Rundgren 221.95 Kakizaki
Hinh 6: 7riwong hop 1 Hinh 7: Truong hop 2
4 8
~3 6
| )
- e
£, Z 4
£ £
2. _—
1 )
o- 0
Tuyén tinh Sainflon  Miche  22TCN  TCNB  Godava  Duy Tuyén Sainflon  Miche 22TCN  TCNB Godava  Duy
Rundgren 222.05 Kakizaki tinh Rundgren 222-95 Kakizaki
Hinh 8: 7ruwong hop 3 Hinh 9: Truong hop 4

Ap lue (gflem?)

Tuyén Sainflon Miche 22TCN TCNB Godava  Duy
tinh Rundgren 222-95 Kakizaki

Hinh 10: 7ruong hop 5

Bang 2 trinh bay gia tri ctia do dbc séng H/L va gia tri tiéu chudn cho song bé v (H/L),
theo céc truong hop, trong do6 gia tri (H/L), dugc tinh theo cong thirc cua Miche (1944) nhu sau:

(%) — 0.14tanh(kd) (13)
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Bang 2: Pj doc song theo cdc truong hop thi nghiém

TH1 | TH2 | TH3 | TH4 | THS
H/L | 0.031 | 0.047 | 0.020 | 0.037 | 0.067
(H/L), | 0.093 | 0.092 | 0.077 | 0.077 | 0.092

Tir cic két qua trén, ta thdy rang gia tri
H/L c6 anh hudng quan trong trong vi¢c chon
phuong phap tinh toan ap luc song 1én tuong
dung. Néu H/L nho hon 0.4(H/L), cac phuong
phép Duy, Goda va Kakizaki, 22TCN 222-95
cho két qua tinh toan 4p lyc song lén tuong

dung t6t hon cac phuong phap con lai. Con
néu H/L 16n hon 0.4(H/L), ta st dung céc
phuong phép Duy, Goda va Kakizaki sé cho
ra két qua tinh toan tai trong séng 1én tuong
dung t6t nhét. Didu nay dugc thé hién trong
bang 3.

Bang 3: Diéu kién sir dung cdc phwong phdp tinh dp liec séng

Ti sb H/L va (H/L),

Phuong phap tinh toan

<04

Duy
Goda va Kakizaki
22TCN 222-95

>04

Duy
Goda va Kakizaki

V. KET LUAN

Két qua tinh toan va so sanh cac phuong
phap tinh toan tai trong song khong v tac
dong 1én dé chin song dang tudng dung cho
thay do chinh xac cua cac phuong phap rat
chénh léch. Do d6, can phai chon phuong
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phép tinh phu hop trong timg diéu kién cu
thé dé co két qua tinh toan tot nhat. Cac
phuong phap duoc dé& xuéat dung dé tinh
toan tai trong song khong vo tac dong lén
dé chin séng dang tudng dimg duoc trinh
bay trong bang 3.
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L& ky niém 15 nam thanh lap trudng va khai giang nam hoc méi.

83





