BAO CAO NGHIEN CUU KHOA HQC
Xay dung chuong trinh tinh toan, phan b diéu kién song
ngang bo
I. Pit van dé

Khac vé1 nhitng cong trinh Thuy loi trong song, cong trinh bdo v¢ bo
bién phai chiu nhiing tic dong thudng xuyén va manh mé cta séng. Chinh vi
vy viéc tinh toan dugc nhitng thong sb cta song trudc chan cong trinh 13
yéu cau bat budc dé ngudi k¥ su ¢6 thé dua ra dugc nhitng bién phap thiét ké
va thi cong t6i wu. Chinh nhitng thong s6 song nay s& 1a mot trong nhiing
nhan t6 quyét dinh kich thudc va quy mé ctia cong trinh. Trong gidi han cua
dé tai nay chung tdi chi di sdu nghién ctru mot thanh phan cia séng d6 1a
Song ngang bd. Pay 1a thanh phan séng dén gan nhu vudng goc véi bo va 1a
nguyén nhan chii yéu giy ra nhiing ph4 hoai trén mai cong trinh nhu sat 16
mai, 16i mat nhirng c4u kién bao vé mai, mat 6n dinh cuc bo. ..

Véi myc dich xay dung mdt mo hinh tinh toan don gidn va nhanh
chong chung toi da thyc hién dé tai “Xay dung chwong trinh tinh toan phan
bd diéu kién séng ngang bd”. M6 hinh duoc xay dung dé c6 thé tinh toan
phan bd cac thong s nhu chiéu cao song, chiéu dai song va goc song tir
ving nude sdu vao ving nudc néng va dén tan chan cong trinh.

Nhom tac gia hy vong két qua cua dé tai co thé dugc st dung trong
cong tac giang day ¢ truong dai hoc, cling nhu phuc vu cho cac cong trinh
nghién ctru khac can dén cac thong sd song ngang bd. Trong tuong lai ching
t6i s& mé rong pham vi nghién ctru cua dé tai sang cac thanh phan khac cia
song, nham muc dich hoan thién m6 hinh. Tién t&i xay dung mot b cong cu
hoan chinh tro gitip déc luc cho nhitng k¥ su cong trinh Bién trong viéc tinh

toan va thiét ké nhirng cong trinh ven bién.
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II. Co sé 1y thuyét ciia mo hinh duw bao séng

Pé xay dung mé hinh “xay dung chwong trinh tinh toan, phan bd diéu
kién song ngang bo”. Cong cu chinh do6 1a dung ngdén ngir 1ap trinh Visual 2005,
va nhiing kién thitc vé séng gid, ky thudt bo bién, hinh thdi bo bién, céng trinh
bao vé bo bién. Va hon nita 1a nhirng kién thtrc thu nhan duoc qua thuc nghiém
ngoai thuc té cling nhu nhiing kién thirc trong qua trinh hoc tap. Ngoai ra con
tham khao tai liéu moé hinh SBEACH ctia hai quan My va mot s6 phan mém
tinh song khac. Phan co so 1y thuyét gdm 2 phan chinh :

1.Qua4 trinh hinh thanh va bién do6i khi séng tién vao bo.

Song 1a loai dao dong cé chu ky tai mot noi co6 ¢ft nudce, cd van tde va
cO ap lyc. Nhung séng ching ta nghién ctru ¢ day chi la song do gi6 gay ra.
Song duoc hinh thanh ngoai bién khoi do gié . Song 16n dan 1én khi no tién vao
bo, va mang theo n6 1a mot ning luong rat 16n .Séng khong 1am céac hat nuée
chuyén dong ma song chi truyén dao déng cho chung tai 1 vi tri (dao dong 1én
xubng). Dao dong duoc truyén di hinh thanh nén séng nude. Khi séng tién lai
gan bo do d6 sau nudc thay doi nén cac thong sb song ciing thay ddi, cu thé:
Téc d6 truyén song (C) va bude song (L) giam , chiéu cao song giam (Hy), goc
song dén cling giam (0). Chi c6 chu ky séng 1a khong ddi (T). Cac thong sb
song thay doi do hién twong “hiéu tng nudc nong”. Hién tuong khi séng tién
lai gan bo do ma sat ddy 1am cho chiéu cao séng giam, téc do truyén song giam
va muc nude thi ting 1én dang ké. Chiéu cao song giam ning luong song khong
d6i dan dén song bi v dé giai phong nang luong, hinh thanh nén hién tuong
song vo.

Khi song tién vao bd ngoai anh hudng cua hiéu tmg nudc ndng séng con
chiu 4nh hudng ctia hién tugng nhiéu xa, khuc xa .Hién twong khuc xa 13 hién

tugng khi song v& gip dia hinh dudng bd khong thing s& xay ra hién tuong céac
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tia song tién vao bod theo phuong vudng goc véi dudng bo, tai mdi diém véi do
cao khac nhau. Chinh vi hién tugng nay ma goc song tdi viung nudc nong s€
giam dan. Hién tuong nhiéu xa trén duong séng truyén khi gip trudng ngai vat
nhu dé pha séng hodc cac dao ngoai bd nd cé thé bi phan xa, nhung dinh song
cling ubén cong xung quanh chudng ngai vat va xdm nhap vao phia khuét cua
chudng ngai vat. Hién tuong nay goi 1 hién tuong nhiéu xa.

V& nguyén tic, song dich chuyén khong ngimg, nhung tudng dé hay bo
bién sé& chin song lai dudi hinh thirc song phan xa hodc hap thu song. Song téi
s& bi phan xa trd lai va chiéu cao song 13 tong hop ctia song tién va song phan
phan xa. Dan toi hién tuong séng dung véi chiéu cao bang hai 1an chiéu cao
song toi.

Pic trung cua soéng ngang bo 1a khi di tir ving sau dén ving song vo
ludn tuan theo 1y thuyét song tuyén tinh. Diém séng v& phu thudc vao do doc
song nudc sau va do déc day bién. Chiéu cao song tir diém song v& dén bo
dugc tinh theo moé hinh khai quéat hod cua Dailly, Dean, Dalrymple (1984,
1985). [1]

2) Cac Phuong trinh mé ta cac dic trung bién ddi clia séng

Khai quat hoa mé hinh séng v& va tiéu tan ning luong khi séng tién vao
bo cua Dailly, Dean, Dalrymlpe (1984,1985). Phuong trinh hai chiéu vé bao
toan dong luong tong hop

aax(F.cose)+ai(Fsin0) :§(F—Fs)

@
F: Thong lugng song.
K: Hé sd suy giam song.
d : Do sau nudc bao gém ca do sau nudce dénh.

F,: Thong ning song on dinh.



Void=h+n (2)
h: D0 sau tai diém ta xét tinh tir day .
n : D6 cao séng dénh.

F=E.C, 3)
Trong do:
E : Mat d0 nang lugng song.

C,: Toc do nhom song.

4)

p:  Khéi luong riéng cua nudc..

H : Chiéu cao song.

Gia thiét didu kién thuy luc 1a giéng nhau doc theo truc y khi d6 pt(1)
viét lai nhu sau:

d k
E(F cosf) = E(F — Fs) (5)

Téc do nhom song o lién quan dén tde do tirc thoi C cia song thong qua

1 ty 18 (n).V&i n 13 ham sé phu thudce vao do sdu nude, chibu dai song va chu ky

C,=n.C (6)
_ 2md
C—Co.tanh|: 7 :| (7)
_&7T,
Co="" ®)

Co : Téc do truyén séng ban dau.

Heé s6 suy giam song kiém soat toc do tiéu tan song, trong khi dong luong
song on dinh quyét dinh tong ning luong tiéu tan. Dé c6 thé dat dén trang thai
on dinh dé hién tuong vo xay ra.

F,=E..C, ©)



Es: Nang luong séng mat do on dinh.

H=Td (10)
I': hé s6 chiéu cao song on dinh.
H, : Chiéu cao song hiéu qua.

Qua nghién ctru thyc hién trén mo hinh vat 1y nguoi ta da dé xuat cac gia

k=03

tri k va I' nhu sau:

(11)

(14)

(15)

[=04

G161 han song vo:

[y] =1,14.£°2
7 A~ Hb
v :ChisOVvo: W=, (12)
b
& : Chi s6 Irribaren.
£= 1gB
Hy (13)
LO

tgP : PO dbc day bién tir diém song v ra phia bién.
Ddi v6i dd dénh tai mat cit ban dau ta co thé dung cong thirc sau:

H *
T] =
4L sinh(4]
L

Ning luong song tiéu tan trén 1 don vi thé tich nude.

Dzé.%.(F.cose)

Dung phuong trinh (5) viét lai phuong trinh (15) nhu sau:
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K
D=—3(F=F)

(16)
Vi phan co so 1y thuyét va cac cong thie dugc gidi thiéu o trén ching ta
di vao bai toan cuy thé tinh toan cac thong sé song cho mot mit cit bat ky trén

bién tir nhitng s6 liéu vé mot mat cat da cho.

III. Tinh toan chi tiét bing phwong phap sai phan hiru han

Bai toan duoc dit ra ¢ day 1a: Xac dinh cac thong s song bat ky (L, 6,
H,) ctiia mot mat cat khi biét cac thong sd song tai mot cat bién phia bién cho
trudc.

Gia st ta c6 mot mat cat bat ky nhu hinh vé (hinh 1)

=

g

%%%W%\

Hinh 1
Tai mit cat [q;] ta c6 cac thong sd ban dau la:
Hyo: Chiéu cao séng hiéu qua.
00: Goc song dén.

L: Chiéu dai séng.



Ta chia mit cat thanh cac mit cit déu nhau cé khoang cach la cac doan
Ax . Ta lap ra dugc mot chudi cac mit cit lién tiép tlr mt cat ban dau .
Gia sir ta c6 2 mat cat [q;] va [qi1] 12 hai mat cét lién tiép, trong d6 cac

thong s ctia mit cat [q;] di biét ta can tinh cac thong sd cuia mit cit [qii].

Tinh chiéu cao séng L
Ta co6 theo cong thirc (8)

_ 27d
C= Co.tanh|:—L :| (8)
y . L hY
voi C=? thay vao (8)
L L, 27d
5 - Z =20 tanh| 225
Taco: pe Ttan[L}

Gian uodc hai vé ta thu duoc:

L=1, tanh(%j (17)
Ta c6 d6 sau nudc bao gdm ca nude dénh:
d=di= h+nu
Trong do:
L&="L,.
L =Li,.
Thay vao (17) ta co
L, =1, tanh(z"dfj (18)
I
Trong dé
4L, sinh[ 42% ] (19)

Tinh #; bang phuong phap lap.



Nhung trong thyc té tinh toan 72, rat bé so voi h (d sau nudc bién) nén
tai mat cit xa nhit v4i bién ta coi 72, =0. Diéu nay suy ra d = d;= h;. (Hodc tinh
7, tai mit cit xa nhidt phia bién theo cong thac (14)).
[2]

Sau do thay vao cong thuc (17) va lai st dung phuong phap 1ap ta tinh
duoc L.

(V6i trudong hop dau tién ta ldy 72, 1a 46 cao song leo x4p xi bang 0
nhung v6i mat cat tiép theo ta phai dung cong thac (26)).
[3]

Tinh ldp dé xac dinh chiéu dai L, vi Li; < L; nén bat dau lip bang tur
chicu dai L;

- budc 1 : gia thiét Li,* = Li,* - AL (khi bat dau lay L., * = L;, AL c6 thé
léy = 0,1 m hoac nho hon)

- budc 2 : thay vao (17) dé tinh lai L; nhu sau (chi y phai 1a Lo ¢ tich vé
phai)

Lia=L, tanh( 27*mli ] (20)

i-1
- budc 3: so sanh cho dén khi Li*~ Li, thi dimg, néu khong quay lai

budc dau.

Tinh goc séng dén 0,
Sau khi d3 c¢6 Ly, va L; thay vao cong thirc sau dé tinh goc song dén tai

mit cat [qi-1].

6, , = arcsin{ﬂ sin 6, } (21)

2

Vi cac gia tri tinh duoc & trén ta dé dang tinh duge goc song toi 6iy



Tinh chiéu cao song Hg;:

Str dung cong thtrc:
gr |
Hi [ i S
p-gC,

1

Trong do:

F, = ,
cos6, +0,5.4,
(23)
Acq-1), Fsa.1), va Fi; dwoc tinh theo nhitng cong thirc sau:
K.Ax
ci =
hi +77i—1
1 C..+C.
Foi) = —P.g[r(hl._l +17i)]2 ~eli) T i
8 2
F =EC,

E, = ép'g‘HSiz

Cgizn.Ci

2md,

n:l 1+ L

2 .
sinh( 2, ]
L ]

1

Ci:Li/ T

(22)

[F_(cosO, , —0,5.4.,)+ A, .Fy]

24)

(25)
(10”)

(4)

(7°)

Ngoai ra dé tinh do cao nudc dénh tai mat cét [gi1] ta str dung cOng thirc

(Sxx)i B (Sxx)i—l
p-g-(h_, +1,)

N =n+

Trong do

(S.), = %.p.gH;[[n(cos2 6+1) —%:|

-9.
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27)



Sau khi tinh toan ra cac thong s thay vao (22) ta sé co dugc do cao song

tal mat cit qi-1

Vay véi trinh ty tinh nhu trén ta da giai quyét duoc bai toan dit ra ban
dau. Va tinh tuong tu cho cac mat cat lién tiép, ta s€ xac dinh dugc céac thong s6
thong ké clia song tai cic mat cat, trong ludi diém ma ta da chia khi bat dau

tinh.

Vé6i phuong phép tinh nhu trén sau khi thu dugc cac thong sb cua timg
mat cit tir d6 ta co thé v& duge dd thi biéu dién sy thay ddi cua céc théng $6
song khi song tién vao bod. Do ciing 13 muc dich dé xay dung chuong trinh tinh
toan va phan bd diéu kién séng ngang bd. Nho mé hinh ma ta c6 thé dua ra
ngay dugc két qua va dd thi biéu dién sy thay d6i d6, ma khong can phai tién

hanh tinh todn tirng budc phtrc tap nhu trinh bay & trén.
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IV. So d0 khoi tom tit cac cong doan lap trinh

Nhép thong sé mit cit
day bién
h, Ax

Nhép céc thong s6 thong
ké ctia song nudc sau
H,T,0
I

A

Tinh chiéu dai séng tai
tung mat cat theo phuong

phap lap
A 4
Tinh gbéc song téi theo
cong thirc
A \ 4 A 4
Tinh nudc dénh A = K.Ax Tinh tng suét phét xa cla
U song

A 4

Tinh thong lugng cua song

A 4

Tinh chiéu cao song

V. So sanh chwong trinh véi cac chwong trinh tinh song khac
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St dung s6 liéu thi nghiém M1263-I1I-Test 2 do Delft Hydraulics tién
hanh (ndm 1992) 1am s6 liéu dau vao cho chwong trinh Wave transform va
Wadibe.

S6 liéu mat cat day : (Phu luc 1)

Diéu kién song tai bién phia bién

Chiéu cao song nudc sau : Hy, = 1.7m

Tan sb song : T, = 5.4m

Cao trinh muc nudc : Hx =4.2m

1. Két qua thu duoc sau khi cho chay chuong trinh Wave transform

Ciing v6i sd liéu dau vao nhu trén. Tuy nhién chuong trinh Wave
transform sir dung hé toa do léy chiéu sau cua day lam chiéu duong. Chinh vi
vay ta can phai doi géc toa do cta sb liéu dau vao trude khi cho chuong trinh
tinh toan. S6 liéu ctia mit cat sau khi chuyén truc dugc trinh bay trong Phu luc
2.0 day ta chon géc toa do 1a tai diém dau tién ciia mat cét phia dat lién.

Khi d6 muc nude thiét ké s& 13 : He=-1.97m

Chuong trinh sé& tinh toan truyén cac thong so song tir nudc sau vao tdi
trudc chan cong trinh. Cac thong sé ma chwong trinh s& tinh toan dé 1a: chiéu

cao song Hs, chiéu dai song (budc song) L va goc song dén 0.
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Hinh 1 Mt cit ddy duoc vé lai bang Wave transform
Sau khi tinh toan chuong trinh cho két qua phan bé chiéu cao song H,
chiéu dai song L va goc song dén 0 (Phu luc 3) va do thi biéu dién qua trinh

bién do61 cua Hy, L, 6.

— H — Mitcht — Hk

Hinh 2 B0 thi bién doi cua chiéu cao séng H;
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99.58

—— L = Mitcit — Htk

Hinh 3 D6 thi bién d6i chiéu dai song L

99.58

— § = Matcit — Hik

Hinh 4 _ D0 thi bién d6i cua goc song dén 0
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2. Két qua thu duoc sau khi cho chay chuong trinh Wadibe

Mat cat day

——Mat cét

Zb (m)

100 150 200 250

Khodng cach vé phia bién (m)

o
o
o

Hinh 5 Mait cit day duoc vé bang Wadibe
Tir s6 liéu trén chuong trinh da vé duoc do thi thé hién sy thay ddi cua

Hs duoc trinh bay trong Phu luc 4

——Hs Tinh toan (MH Wadibe)
Hs do dac M1263-lI-T2

6 —— mat cét bai
5
- 4
£
£ 3
g
N
2
1
0
0 50 100 150 200 250

Khoang cach vé phia bién Xb(m)

Hinh 6 _Biéu dd bién doi cta chiéu cao séng dugc tinh biang Wadibe
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3. So sanh két qua ctia 2 chuong trinh voi két qua thuc do tai mang song.
Trong thi nghiém M1263-III-Test 2 chiéu cao song thuc té do dugc tai

mang song nhu sau:

Xb Hs do
37.89 0.9
4375 11.09
48.84 | 1.1
6198 |1.17
79.35 | 1.24
108.61 | 1.36
113.7 | 1.36
139.58 | 1.45
179.58 | 1.62

Bang 1 _ S6 liéu thuc do chiéu cao séng tai mang song

Bicu d6 so sanh sy bién doi cua H, tinh dugc bang ca 2 chuong trinh

2
1.8
1.6
1.4

12
— Hs (Wave fransform)

— Hs (Wadibe)
Hs thirc do M1263-lll-Test 2

1

0.8

0.6

04

0.2

0
0 50 100 150 200 250

Hinh 7 Két qua tinh toan bang 2 chuong trinh so v&i két qua thuc do
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Nhan xét:

VI. Ung dung chwong trinh dé phén tich anh hwéng ciia bii dén
chiéu_cao song trude chan cong trinh.

Trong phan ndy chung ta st dung mot mit cat c6 bai va tién hanh cho
nhimg thong sd song nudc siu khac nhau vao chuong trinh dé theo ddi nhiing
anh huong cta bai 1én chiéu cao song. Bang cach so sanh chiéu cao séng trudc
chan cong trinh ta c6 thé danh gia duoc anh huong ca bai.

S6 liéu mat cit ¢ bai nhu sau

V&i muc nudce thiét ké He = -1.97m

Xb Zb
755 -17
235 -7
35 -5
10 0

Bang 2 S0 liéu dau vao cua mat cat co bai

Lan luot thay thé cac thong sé song cho mdi lan

Hs

Lin |(m) |Tp(s) | Hs chin

1 5 6 0.059508015
2 5 7 0.046805214
3 5 8 0.037922795
4 5 9 0.032400298
5 6 6 0.062576035
6 6 7 0.049364672
7 6 8 0.040002102
8 6 9 0.03413541

9 7 7 0.052371217
10 7 8 0.042439997
11 7 9 0.036170717
12 7 10 0.030582939

Bang 3 _ Chiéu cao song g véi timg truong hop dau vao
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Chiéu cao song tai ¢in cong trinh

0.07
0.06
0.05
0.04
0.03
0.02
0.01

0 2 4 6 8 10 12

Hinh 8 _ Chiéu cao song trudc chan cong trinh

Nhéan xét

Biéu d6 cho thdy du chiéu cao song nudc siu co cao thé ndo, sau khi
song truyén qua béi chiéu cao song tai chan cong trinh ciing khong thé cao hon
1m. Trong khi d6 d6 sau nudc tai bai bién thién tir 5 — 3 m.

Qua day ta c6 thé thdy duoc anh hudng cua bii 1én cong trinh 14 rat manh

VII. Két Luin va kién nghi.
VIIL. Tai Liéu Tham Khio.
[1]:
[2]:
[3]:
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Phulyc2 S6 liéu mat cat sau khi da ddi truc toa do phu hgp véi chuong trinh Wave transform

Phan phu 1

A

uc

Zb (m) Hs (m) Zb (m) Hs (m) Zb (m) Hs (m) Zb (m) Hs (m) Zb (m)
219.58 6.171104 | 189.54053 | 5.596267 | 159.5010643 4.734914 | 129.4616 | 4.403244331 | 99.4221286
218.578684 | 6.165307 | 188.53922 | 5.547346 | 158.4997487 | 4.723859 | 128.4603 | 4.392188667 | 98.42081301
217.577369 | 6.159511 | 187.5379 5.498424 | 157.4984331 4.712803 | 127.459 4.381133002 | 97.41949741
216.576053 | 6.153715 | 186.53659 | 5.449503 | 156.4971175 4.701747 | 126.4576 | 4370077338 | 96.41818182
215.574738 | 6.147918 | 185.53527 | 5.395967 | 155.4958019 | 4.690692 | 125.4563 | 4.359021674 | 95.41686622
214.573422 | 6.142122 | 184.53395 | 5.33965 154.4944863 4.679636 | 124.455 4.34796601 | 94.41555063
213.572106 | 6.136326 | 183.53264 | 5.283333 | 153.4931707 | 4.66858 123.4537 | 4.336910346 | 93.41423503
212.570791 | 6.130529 | 182.53132 | 5.227016 | 152.4918551 4.657525 | 122.4524 | 4.325854682 | 92.41291944
211.569475 | 6.124733 | 181.53001 | 5.170699 | 151.4905395 4.646469 | 121.4511 | 4.314799018 | 91.41160384
210.56816 | 6.118937 | 180.52869 | 5.114382 | 150.4892239 | 4.635413 | 120.4498 | 4.303743354 | 90.41028825
209.566844 | 6.11314 179.52738 | 5.058065 | 149.4879084 | 4.624358 | 119.4484 | 4.292687689 | 89.40897265
208.565528 | 6.107344 | 178.52606 | 5.001748 | 148.4865928 4.613302 | 118.4471 | 4.281632025 | 88.40765706
207.564213 | 6.101548 | 177.52475 | 4.945431 | 147.4852772 | 4.602246 | 117.4458 | 4.270576361 | 87.40634146
206.562897 | 6.095751 | 176.52343 | 4.922861 | 146.4839616 | 4.591191 | 116.4445 | 4.259520697 | 86.40502587
205.561582 | 6.089955 | 175.52211 | 4911805 | 145.482646 4.580135 | 1154432 | 4.248465033 | 85.40371027
204.560266 | 6.084159 | 174.5208 4.900749 | 144.4813304 | 4.569079 | 114.4419 | 4.237409369 | 84.40239468
203.55895 | 6.078362 | 173.51948 | 4.889694 | 143.4800148 4.558024 | 113.4405 | 4.226353705 | 83.40107908
202.557635 | 6.072566 | 172.51817 | 4.878638 | 142.4786992 | 4.546968 | 112.4392 | 4.21529804 | 82.39976349
201.556319 | 6.06677 171.51685 | 4.867582 | 141.4773836 | 4.535912 | 111.4379 | 4.204242376 | 81.39844789
200.555004 | 6.060973 | 170.51554 | 4.856527 | 140.476068 4.524857 | 110.4366 | 4.193186712 | 80.3971323
199.553688 | 6.055177 | 169.51422 | 4.845471 | 139.4747524 | 4.513801 | 109.4353 | 4.182131048 | 79.3958167
198.552373 | 6.036562 | 168.5129 4.834415 | 138.4734368 4.502745 | 108.434 4.171075384 | 78.39450111
197.551057 | 5.987641 | 167.51159 | 4.82336 137.4721212 | 4.49169 107.4327 | 4.16001972 | 77.39318551
196.549741 | 5.938719 | 166.51027 | 4.812304 | 136.4708056 | 4.480634 | 106.4313 | 4.148964056 | 76.39186992
195.548426 | 5.889797 | 165.50896 | 4.801248 | 135.46949 4.469578 | 105.43 4.137908392 | 75.39055432
194.54711 | 5.840876 | 164.50764 | 4.790193 | 1344681744 | 4.458523 | 104.4287 | 4.126852727 | 74.38923873
193.545795 | 5.791954 | 163.50633 | 4.779137 | 133.4668588 4.447467 | 103.4274 | 4.115797063 | 73.38792313
192.544479 | 5.743032 | 162.50501 | 4.768081 | 132.4655432 | 4436411 | 102.4261 | 4.104741399 | 72.38660754
191.543163 | 5.694111 161.5037 4.757026 | 131.4642276 | 4.425356 | 101.4248 | 4.093685735 | 71.38529194
190.541848 | 5.645189 | 160.50238 | 4.74597 130.462912 4.4143 100.4234 | 4.082630071 | 70.38397635
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Phu luc 2 Sb li€u mat cit sau khi da ddi truc toa d6 phu hop voi chuong trinh Wave transform

(tiép)

Hs (m) Zb (m) Hs (m) Zb (m) | Hs (m) Zb (m) | Hs (m)
4.071574407 | 69.38266075 3.739904 | 39.34319 | 3.272341 | 9.303725 | -0.03029
4.060518743 | 68.38134516 3.728849 | 38.34188 | 3.244182 | 8.302409 | -0.03407
4.049463079 | 67.38002956 3.717793 | 37.34056 | 3.216024 | 7.301094 | -0.03786
4.038407414 | 66.37871397 3.706737 | 36.33925 | 3.188009 | 6.299778 | -0.04855
4.02735175 65.37739837 3.695682 | 35.33793 | 3.160156 | 5.298463 | -0.06186
4.016296086 | 64.37608278 3.684626 | 34.33661 | 3.132303 | 4.297147 | -0.07518
4.005240422 | 63.37476718 3.67357 | 33.3353 |3.10445 | 3.295831 | -0.08849
3.994184758 | 62.37345159 3.662515 | 32.33398 | 3.076597 | 2.294516 | -0.1018
3.983129094 | 61.37213599 3.651459 | 31.33267 | 3.048744 | 1.2932 -0.11511
3.97207343 60.3708204 3.640404 | 30.33135 | 3.020891 | 0.291885 | -0.12842
3.961017765 | 59.3695048 3.629348 | 29.33004 | 2.988369

3.949962101 | 58.36818921 3.618292 | 28.32872 | 2.944392

3.938906437 | 57.36687361 3.607237 | 27.32741 | 2.900415

3.927850773 | 56.36555802 3.596181 | 26.32609 | 2.83241

3.916795109 | 55.36424242 3.585125 | 25.32477 | 2.716378

3.905739445 | 54.36292683 3.572198 | 24.32346 | 2.600346

3.894683781 | 53.36161123 3.558201 | 23.32214 | 2.484313

3.883628117 | 52.36029564 3.544204 | 22.32083 | 2.368281

3.872572452 | 51.35898004 3.530208 | 21.31951 | 1.971104

3.861516788 | 50.35766445 3.516211 | 20.3182 | 1.441375

3.850461124 | 49.35634885 3.502214 | 19.31688 | 0.911647

3.83940546 | 48.35503326 3.488217 | 18.31557 | 0.381919

3.828349796 | 47.35371766 3.47422 | 17.31425 |0

3.817294132 | 46.35240207 3.460223 | 16.31293 | -0.00379

3.806238468 | 45.35108647 3.441292 | 15.31162 | -0.00757

3.795182804 | 44.34977088 3.413133 | 14.3103 | -0.01136

3.784127139 | 43.34845528 3.384975 1 13.30899 | -0.01514

3.773071475 | 42.34713969 3.356816 | 12.30767 | -0.01893

3.762015811 | 41.34582409 3.328658 | 11.30636 | -0.02271

3.750960147 | 40.3445085 3.300499 | 10.30504 | -0.0265
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Phu luc 4 Két qua tinh phan b song theo chuong trinh Wadibe

Xb (m) Hs (m) Xb (m) Hs (m) Xb (m) Hs (m) Xb (m) Hs (m) Xb (m) Hs (m) Xb (m) Hs (m) Xb (m) Hs (m)
20.3182 0 50.35766 | 1.060868 | 80.39713 | 1.228936 | 110.4366 | 1.396393 | 140.4761 | 1.556907 | 170.5155 | 1.716781 | 200.555 1.684368
21.31951 | 0.065711 | 51.35898 | 1.065935 | 81.39845 | 1.236251 | 111.4379 | 1.400375 | 141.4774 | 1.563972 | 171.5169 | 1.718667 | 201.5563 | 1.685556
22.32083 | 0.131422 | 52.3603 1.070934 | 82.39976 | 1.240607 | 112.4392 | 1.407505 | 142.4787 | 1.567726 | 172.5182 | 1.723853 | 202.5576 | 1.686745
2332214 | 0.197132 | 53.36161 | 1.078719 | 83.40108 | 1.247937 | 113.4405 | 1.411479 | 143.48 1.574798 | 173.5195 | 1.725354 | 203.559 1.687934
24.32346 | 0.262843 | 54.36293 | 1.083641 | 84.40239 | 1.25229 114.4419 | 1.415402 | 144.4813 | 1.581939 | 174.5208 | 1.730147 | 204.5603 | 1.686088
25.32477 | 0.328554 | 55.36424 | 1.088491 | 85.40371 | 1.256584 | 115.4432 | 1.422473 | 145.4826 | 1.585692 | 175.5221 | 1.731265 | 205.5616 | 1.687248
26.32609 | 0.394265 | 56.36556 | 1.09326 86.40503 | 1.263867 | 116.4445 | 1.426378 | 146.484 1.5928 176.5234 | 1.735676 | 206.5629 | 1.688394
27.32741 ] 0.459976 | 57.36687 | 1.100843 | 87.40634 | 1.268102 | 117.4458 | 1.433452 | 147.4853 | 1.596546 | 177.5247 | 1.736662 | 207.5642 | 1.689541
28.32872 | 0.525686 | 58.36819 | 1.105618 | 88.40766 | 1.275334 | 118.4471 | 1.437348 | 148.4866 | 1.60366 178.5261 | 1.734672 | 208.5655 | 1.690689
29.33004 | 0.591397 | 59.3695 1.110335 | 89.40897 | 1.279566 | 119.4484 | 1.444426 | 149.4879 | 1.6074 179.5274 | 1.732448 | 209.5668 | 1.688803
30.33135 | 0.657108 | 60.37082 | 1.117876 | 90.41029 | 1.28681 120.4498 | 1.448312 | 150.4892 | 1.614519 | 180.5287 | 1.729967 | 210.5682 | 1.689922
31.33267 | 0.722819 | 61.37214 | 1.122598 | 91.4116 1.29103 121.4511 | 1.455393 | 151.4905 | 1.618262 | 181.53 1.727306 | 211.5695 | 1.691041
32.33398 | 0.78853 62.37345 | 1.127261 | 92.41292 | 1.295197 | 122.4524 | 1.459277 | 152.4919 | 1.625386 | 182.5313 | 1.724471 | 212.5708 | 1.692161
33.3353 0.85424 63.37477 | 1.134766 | 93.41424 | 1.302387 | 123.4537 | 1.46636 153.4932 | 1.629116 | 183.5326 | 1.721496 | 213.5721 | 1.693281
34.33661 | 0.919951 | 64.37608 | 1.139425 | 94.41555 | 1.306542 | 124.455 1.470191 | 154.4945 | 1.636233 | 184.534 1.718388 | 214.5734 | 1.694387
35.33793 | 0.985662 | 65.3774 1.146952 | 95.41687 | 1.313734 | 125.4563 | 1.477233 | 155.4958 | 1.639922 | 185.5353 | 1.715146 | 215.5747 | 1.692475
36.33925 | 0.99163 66.37871 | 1.151614 | 96.41818 | 1.317884 | 126.4576 | 1.481052 | 156.4971 | 1.646997 | 186.5366 | 1.711743 | 216.5761 | 1.693567
37.34056 | 0.997169 | 67.38003 | 1.156223 | 97.4195 1.325086 | 127.459 1.488095 | 157.4984 | 1.650619 | 187.5379 | 1.708165 | 217.5774 | 1.694644
38.34188 | 1.005261 | 68.38135 | 1.16371 98.42081 | 1.32923 128.4603 | 1.491903 | 158.4997 | 1.657609 | 188.5392 | 1.704509 | 218.5787 | 1.695722
39.34319 | 1.010008 | 69.38266 | 1.16832 09.42213 | 1.336442 | 129.4616 | 1.498946 | 159.5011 | 1.664605 | 189.5405 | 1.703975 | 219.58 1.6968
40.34451 | 1.014401 | 70.38398 | 1.172814 | 100.4234 | 1.34058 130.4629 | 1.502742 | 160.5024 | 1.668095 | 190.5418 | 1.700942

41.34582 | 1.018457 | 71.38529 | 1.180202 | 101.4248 | 1.344654 | 131.4642 | 1.509795 | 161.5037 | 1.67494 191.5432 | 1.700926

42.34714 | 1.022206 | 72.38661 | 1.184689 | 102.4261 | 1.351806 | 132.4655 | 1.513588 | 162.505 1.678246 | 192.5445 | 1.697619

43.34846 | 1.025668 | 73.38792 | 1.192088 | 103.4274 | 1.355873 | 133.4669 | 1.520641 | 163.5063 | 1.684893 | 193.5458 | 1.694188

44.34977 | 1.028783 | 74.38924 | 1.196575 | 104.4287 | 1.363033 | 134.4682 | 1.524421 | 164.5076 | 1.687976 | 194.5471 | 1.693729

45.35109 | 1.034494 | 75.39055 | 1.201007 | 105.43 1.367048 | 135.4695 | 1.531482 | 165.509 1.694384 | 195.5484 | 1.690085

46.3524 1.037164 | 76.39187 | 1.208357 | 106.4313 | 1.37416 136.4708 | 1.535258 | 166.5103 | 1.69708 196.5497 | 1.689416

4735372 | 1.045231 | 77.39319 | 1.212781 | 107.4327 | 1.378159 | 137.4721 | 1.542318 | 167.5116 | 1.70308 197.5511 | 1.685596

48.35503 | 1.050518 | 78.3945 1.220148 | 108.434 1.385277 | 138.4734 | 1.546081 | 168.5129 | 1.708976 | 198.5524 | 1.684728

49.35635 | 1.055729 | 79.39582 | 1.224571 | 109.4353 | 1.389268 | 139.4748 | 1.553148 | 169.5142 | 1.711223 | 199.5537 | 1.683181
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