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Bién dong duong b 1a mot trong nhitng van dé chinh trong ki thuat bs bién; khong nhitng
c6 ¥ nghia vé mat k¥ thuat dan dung ma con 1a mot bai toan thu hiat nhiing nha khoa
hoc tu nhién, khoa hoc Trai dat. Dé khao sat qua trinh bién déi nay, mo hinh toan to ra
13 mot cong cu o ich. Trong khi hién nay chuong trinh may tinh da phat trién véi miic do
chi tiét rat cao va cling v6i dé doi héi nguon so liéu rat phong phi va tin cay, thuyc té cho
thay nhiéu bai toan ki thuat c6 thé duge gidi quyét chi can mot mo hinh don gidn, véi két
quad tinh toan chap nhan dugc.

GENESIS 1a mot mo hinh vé6i cau tric tuong ddéi don gian, pht hop véi bac hoc dai
hoc chuyén nganh k¥ thuat bs bién. Nhan thay vai tro ctia mo hinh toan trong viéc gidng
day mon hoc lien quan dén qua trinh van chuyén cat ven bién va dién bién duong b, Bo
mon Quan I bién va déi bs trong hai nam lién tiép da cd ging huéng dan sinh vien tiép
can v6i cac mo hinh toan. Tuy vay, cAc phan mém thuong mai hién nay c6 xu huéng lam
“phiic tap héa bai todn qua mic can thiét”, khong thich hop trong phuc vu dao tao va
nghién citu ctia sinh vién. Hon nita van dé chi phi va ban quyén ciing phan nao gigi han
kha nang sinh vién tiép can vdi chuong trinh tinh toan, diéu nay duge khic phuc khi st
dung chuong trinh GENESIS]]

Chuong trinh GENESIS duge Trung tam Nguyén citu Ky thuat bo bién CERC, Hoa
Ky tién hanh t6 chiic nghién ctu tit nam 1987. Cac téc gid ctia mo hinh, Hans Hanson
(DH Lund, Thuy Dién) v& Nicholas Kraus (Hoa Ky) da bién soan tai lieu kha chi tiét
ve GENESIS. Cudn tai lisu nay dude dich tém tat tit ban tiéng Anh ctia hai téc gia
tréen “GENESIS: Generalized Model for Simulating Shoreline Change" (1991). Ban dich c6
nhitng déng gép ki thuat quan trong ctia G.V. Tran Thanh Tung (NCS. tai TU-Delft).
Mic di nguoi dich c6 ¢6 gang va sita chita ban thao thuong xuyén nhung chac chin khong
tranh khéi nhiing sai s6t. Rat mong ¥ kién quy gia ctia cac doc gia.

Nguyén Quang Chién
Khoa B - DH Thuy lgi

LGENESIS dugc kém trong cidc phan mém thuong mai nhu SMS, CEDAS... Tuy vay, tac giad Hans
Hanson da dong ¥ véi viec sit dung file chuong trinh GENESIS.EXE khong c6 giao dién do hoa dé phuc
vu tinh toan trong gido duc dao tao va nghién cidu phi lgi nhuan.
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Gi6i thiéu chung

M6 hinh

GENESIS (viét tat tit GENEralized Model for Simulating Shoreline Change) 1& mo hinh
toan dugc xay dyng nham muc dich mo t& dién bién duong bo trong khoang thoi gian
dai (thuong la tit 1 dén 100 thang). Chiéu dai ctia duong bd mo phong phd bién tit 1 dén
100 km.

GENESIS m6 phong su bién doi duong bs gay ra bdi bién thien clia lugng van chuyén
buin cét doc bd trong khong gian va theo thai gian. M6 hinh ciing tinh dén anh huéng cta
nuoi dudng bai va lugng bun cat tit trong song do ra. GENESIS khong c¢é kha ning mo
phéng van chuyén biun cat ngang bao.

Chuong trinh tinh toan

Chuong trinh GENESIS hién khong phat hanh cac file ma nguon lén mang. File chay
GENESIS.EXE chi dimng dugc hé diéu hanh Windows. Nguon st dung dé cung cap mot sd
file s6 ligu dau vao (input), két qua cho ra dusi dang file text (ASCII). Nhu vay, ta c6 thé
stt dung mot chuong trinh do hoa dé viec nhap s6 lieu cling nhu hién thi két qua dugc tien
loi. Con co ché noi tai ctia mo hinh thi khong thé thay thé dugc.

Tai ligu bao gom Tom tat Iy thuyét mo hinh toan (Chuong , Chuong trinh tinh toan
va giao dieén (Chuong |3) v mot vi du tinh todn don gian trong thuyc té (Chuong .



Chuong 1

Tém tat 1y thuyét mo hinh

1.1 Su can thiét mo6 hinh hoa dién bién dudng b

Bao vé dudng bo va on dinh duong bs 1a nhitng nhiém vu trung tam trong linh vuc ki
thuat b bién. Sy bién dbi bai bién bi chi phdi béi cac yéu td gi6, séng dong chay, muc
nuée, dac trung bin cat va nguon cung cap. Dé du bao dién bién bd bién gay ra bsi mot
qué trinh phic tap nhu vay; rat can mot cong cu hitu ich nhu mo hinh toan. Khong nhiing
n6 cho két qua khach quan ma con 1a cong cu hd trg tinh toan cho nhiing kich ban khac
nhau trong céc du an phét trién.

Di1 vay, can nhan thic ring mo hinh toan khong thé hoan toan thay thé vai tro ctia ki
thuat vien van hanh mo hinh va ho c6 trach nhiem vé két qua cudi cling.

1.2 Kha nang ciia m6 hinh

GENESIS 14 m6 hinh “dutng don”, nghia la hinh dang mit cit ngang b khong ddi ma chi
dich chuyén theo chiéu ngang. Tuy vay, su gian hoa nay lai khé phit hgp trong thuc tién.
Trong cadch mo6 phéng nay cac duong dong mitc day ludn song song véi nhau va do d6 chi
can dugc dai dién béi mot duong cong duy nhat, dé 1a duong bo.

V6i mot s6 gia thiét phit hgp, GENESIS ¢6 thé dugce ding cho céc bai bién cat dé phan
tich céc phan tng ctia duong bo duéi tic dung ctia séng trong nhiéu bai toan ki thuat.

Mo hinh diy doan vi tri ctia dudng bo bién dbi trong khoadng thdi gian tit vai thang dén
vai nam; va thich hop nhéat déi véi nhitng truong hop c¢6 mot xu huéng bién ddi dudsng bo
dai han va c6 quy luat, chang han su thoai lui duong bd phia khuét ctia mot dap moé han
hoiic su phat trién ctia duong bd phia sau mot dap pha séng.

Khoang thoi gian mo phong phu thudc vao cac diéu kien séng va van chuyén bun cat,
do chinh xac clia cac dicu kién bién, tinh chat ctia du an va mitc do gan gidng clia bai so
v6i vi tri can bang. Ngay sau khi xay dung cong trinh, bai bién da bi thay d6i nhiéu so véi
trang thai can bang ctia né. Trong truong hgp nay thay doéi do gia dién van chuyén cat doc
b 16n hon nhiéu so v6i do bdo va nhitng thay doi theo mua. Dién bién kéo dai vai nam
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nay, khi mat cit dang bién ddi giita hai vi tri can bing, dugc GENESIS mo ta mot cach
hiéu qua nhat.

Khong gian dudec mo phéng cé thé bién doi tit ving dy an don 1é ¢d vai traim mét
dén dai bo bién dai vai chuc km. Can luu ¥ ring, mic dit pham vi cia cong trinh khong
16n nhung céac diéu kién c6 thé mé rong trén mot ving rong 1én hon nhiéu. Trong mot s6
truong hgp, pham vi mo hinh ¢6 thé mé rong tuy theo yéu cau xem xét anh hudng ciia mo
hinh t6i cac khu vue lan can.

Nhu da dé cap & trén, mo hinh bién doi dudng bs dude xay dung nhim mo phéng qua
trinh bién doi dai han ctia dudng bs trong qua trinh tién t6i mot trang thai can bang.
Trang thai x4o tron ban dau thuong la do nhiing cong trinh 16n duge xay dung, chédng han
deé chén cat tai cita song hodc bén cang. M6 hinh khong thé moé phéng duge cac bién dong
ngau nhién ciia dudng bd ma khong c6 xu thé 16 réet, chang han bién déi clia dong ven bo
do diéu kien séng khac nhau, hodc bién doi ctia bo bién tai lach triéu, bién ddi dong chay
gay ra do gi6, hodc van chuyén biin cat ngang bd trong cac tran bao.

1.3 So sanh cac mé6 hinh bién do6i dudng bo

Céc mo hinh gidi tich cho cac nghién citu ding clia mot phuong trinh vi phan biéu thi
dién bién ctia dudng bs. Nhung dé c6 nghiem ding, nhiéu gia thiét phai duge chap nhan
nham 1y tuéng hoa diéu kién ty nhién. Do d6 mo hinh gidi tich néu can, chi duge ap dung
trong giai doan tién kha thi, véi muc dich chii yéu la nhan dién xu huéng phat trién chinh
ctia duong bo va anh hudng clia cac yéu to6 nhu séng goc tdi, dieu kien bien, diéu kién ban
dau.

Dén nay cac mo hinh z6i 16 mat cdt c6 theé mo phong x6i 16 bai bien dudi anh hudng
ctia bao (Kriebel va Dean, |1985; [Larson, 1988)) ciing nhu bién ddi mit cit ngang ngay sau
khi d6 cat nuoi bai (Larson va Kraus, [1989a). M6 hinh nay bd qua qua trinh van chuyén
biin cat doc bo. Ve nguyén tac, cdc mo hinh dién bién mit cat va dién bién duong bo c6
thé dimng két hgp dé mo phong bién ddi vi tri duong bd ca ngin han 1an dai han.

Mo hinh bién doi duong by, nhu GENESIS, tdng quat hoa tit mo hinh giai tich, nhung
xét t6i nhiéu yéu té phiic tap hon nhu cong trinh, séng, cac dieu kién bién diéu kién ban
dau... Ngoai ra, cac nguon bd sung bin cat nhu nuodi bai, bo sung biin cat tit cita song,
hoac cac hoat dong khai thac cat, v.v. deu dude xét dén.

Mo hinh 8 chiéu mo phong thay ddi do cao, do day theo ca hai huéng: doc bs va ngang
bd; v do d6 g6 bd cac gia thiét vé hinh dang mit cit ngang khong ddi (ctia mo hinh bién
ddi dudng bs) va van chuyén bun cat khong ddi (ctia mo hinh bién doi mat cat). Song,
dong chay, van chuyén biin cat ciing dude xac dinh trén toan bo ludi tinh toan. Mo hinh
loai nay can chay trén nhitng méy tinh manh va doi hoi viec kiem dinh mo hinh va phan
tich do nhay rat sau sac.
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1.4 Vai tro ctia mé hinh bién doéi duong bd trong ké
hoach du an

M6 hinh bién doi dudng bo lien hé chat ché va cé thé hd trg dang ké cho cac giai doan lap
ké hoach dy 4n nhu tren Hinh [1.1]

Buéc b: Céac dit lieu thu thap bao gom ci nhiing qué trinh ty nhién vd nhing yéu to
gin véi cong trinh. Chd ¥ rang nhiing cau tric dia chat cé thé gian tiép anh hudng dén
mo hinh bién déi duong bo, Chéng han su ldn sut tai mot vi tri nhat dinh nao do.

Céac buée c-d: GENESIS, qua viéc mo phéng dién bién bd bién v6i nhiéu phuong an
khéac nhau, c6 thé la cong cu danh gia cac phuong an va tim ra giai phap toi wu cudi cling.
Chéang han, trong (Hanson va Kraus, [1986a)), c6 9 phuong an dugc vach ra nham han ché
x61 mon bai bién tai mot khu nghi mat. Phuong an “sé khong” duge diit ra xem xét cling
véi cac phuong an xay dung day dap moé han véi cac kich thude va khoang cach khac nhau,
nuoi bai véi cac khoéi lugng khac nhau, hodac dap pha séng. V6i mdi phuong an, khoi lugng
vat lieu bo bién sé dude ude tinh, tit do can cit vao gidi phap k§ thuat ma chon ra phuong
an kha thi nhat.

Buée g: Mo hinh bién déi dusng bs con hd trg huéng dan cho ké hoach do dac, theo
dai duong bo. Cac khu vie ¢6 duong bo thay ddi manh mé nhat c6 thé xac dinh, tit dé cac
phuong 4n hop ly nham do dac tai nhitng viing nay (ca vé mat do 1an tan suat do dac).
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(a)
. XAC BINH BAI TOAN

CHIi TIEU DANH GIA HOAT BONG CUA DU AN

(b)

TAP HOP VA PHAN TiCH SO LIEU
(MO HINH)
(c)
XAC DINH CAC PHUONG AN
(MO HINH)

l @
DANH GIA CAC PHUONG AN
(MO HINH)

co /'>xAc DINH LAI DU AN?

KHONG

, (e)
TOI UU HOA THIET KE DU AN
(MO HINH)

| (f)
XAY DUNG DU AN

, (9)
THEO DOI DY AN
(MO HINH)

(h)
DANH GIA DU AN

BAO CAO KET QUA

Hinh 1.1: Cac budc chinh trong thiét 1ap ké hoach va thyc hién dy an



Chuong 2

Ly thuyét mo hinh

Chuong nay nham giéi thieu 1y thuyét mo hinh bién doi duong bo néi chung va cac bicu
thiic toan dung trong GENESIS néi rieng. Bat dau tit cac gid thiét co ban ctia mo hinh,
tiép theo céc phép tinh van chuyén bin cat va dién bién duong bo sé duge trinh bay. Mot
dic diém ctia phan tinh toan séng ciing dudgc xét dén. Nhung quan trong nhat 1a nhiing
khai niém rieng ctia GENESIS nhu “6 ning lugng séng” va cac “mién van chuyén” sé duge
di sau xem xét, bén canh cac diéu kién bieén va cong thiic van chuyén néi chung.

2.1 CaAac gia thiét trong mo hinh bién doi duong bo

Nhiéu quan trac cho thiy mit cit ngang bai bién luon duy tri mot hinh dang dic trung
ctia n6, chi trit khi ¢6 bién dong 16n nhu sau cac tran bao. Nhung thay doéi theo mila ctia
mat cit ciing bién doi nhidu so véi mit cit dac trung “trung binh theo thsi gian” néi tren.
Pelnard-Considere (1956) da dé xuat theo mot 1y thuyét phan hoi ctia duong bo duéi téc
dung ctia séng, véi mot gia thiét quan trong la mat cit ngang bai chuyén dong tinh tién
theo phuong ngang trong subt qua trinh boi x6i. Mo hinh nay ciing da dude ong kiem dinh
trong phong thi nghiém.

V6i gia thiét nhu vay, vi tri ctia mat cit c6 thé xac dinh duge tit mot diém bat ki cho
trude trén mat cit; va toan bo dia hinh day co thé dic trung bdi mot duong dong mic
duy nhat—thuong 1a duong mép nuée (duong bs). Do d6, mo hinh c6 tén 1a Mo hinh bién
doi duong bo hay Mo hinh phdn hoi duong bo, hay don gidn hon: Mo hinh duong don theo
¥ nghia biéu dién clia dia hinh day thong qua mot duong dong mic duy nhat.

Mot gia thiét khac 1a cat chi duge van chuyén gan bo trong mot pham vi do cao da
dinh truée. Gidi han ctia pham vi nay 1a dinh thém hoat dong, con gi6i han duéi tai do
sau ma ¢ d6 khong c6 sy boi/x6i dang ké—“d6 sau giéi han van chuyén bun cat”. Viéec han
ché sy di chuyén clia mit cit ngangtrong pham vi néi trén cho ta mot phuong phap don
gian xac dinh chu vi clia phan mat cit bi boi ldng va x6i 16, tit d6 ude tinh duge thé bun
cat tang/gidm di, tuong ing véi no 1a sy dich chuyén dusng bo.

Trong mo6 hinh, mot cong thiic van chuyén biin cat doc bs dude xac dinh. Déi véi bai
bién md (nhin ra bién khoi), luu lugng van chuyén bimn cat 13 ham clia chiéu cao va huéng
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song va. o) day khong xét dén chi tiét dong chdy ven bo.

Cudi ciing 1a gid thiét duong bo c6 xu huéng bién doi dai han mot cach ré rét. Xu
huéng chti dao nay chi phoi sy bién dong duong b trén nén cac “nhiéu dong” gay ra bdi
bio, ché do song, thuy triéu, v.v. Chi c6 tac dong ciia séng gay ra van chuyen buin cat doc
bs va cac diéu kién bién la nhing diéu kien chi phdi bién déi duong bo dai han. Trong
nhitng du 4n c6 dap mé han, ke huéng dong & cita song va dap pha séng (déu gay ra chénh
lech van chuyén cat doc bg), gid thiét nay thusng duge thod man.

Tém lai, cac gia thiét co ban ctia mo hinh bién déi dudsng bd bao gom:

e Hinh dang mat cit bai bien khong doi

e Gi6i han phia bo va phia bién ctia mat cit ngang déu khong doi
e Van chuyén céat doc bo gay ra béi song vo

e Bo6 qua chi tiét dong chay gan bo

e C6 xu huéng phat trién dusng b dai han

Nhitng gia thiét co ban lam don gidn hoa mo hinh tao diéu kién cho viéc mo phéng duge
thuan lgi hon. Tuy vay can luu ¥ rang trong mot s6 truong hop, nhitng gia thiét nay cé the
bi vi pham, chdng han ¢ khu vuc gan cong trinh. Phia dugc bdi ctia dap mé han sé thoai
hon phia miit cit ctia bai trung binh. Trong truong hop nay mic di dudng bo bién bién
ddi phit hop v6i thue do nhung can c6 su dién giai can than vé téng lugng van chuyén cat.

Bén canh do, gia thiét ring do sau van chuyén bun cat vi do cao thém khong déi doc
sudt b bien 1a khong hoan toan phit hap véi thuc té va do dé can than trong Iua chon hai
gi4 tri ddc trung nay cho mdi dai bs bién duge moé phéng.

Dong van chuyén buin cat dudge gay ra bdi séng vé do d6 sé khong phit hop trong mot
s6 truong hop ma déng gop ciia gié, dong tridu v.v. 1a dang ké. GENESIS ciing ¢6 thé mo
phéng chi tiét dong chiy va chuyén cat theo phuong ngang va phuong thang ding, do d6
khong thé mo phéng cac dong tach ba, dong hoi quy, v.v.

Xu huéng bién doi dai han ctia duong bo chi c6 duge khi cé tac dong ciia diéu kien
bién hodc mot qua trinh mang tinh quy luat nhu bo sung blin cat ctia song ra hoic thay
doi trang thai clia song gay ra béi dap phé séng xa bo.

2.2 Phuong trinh co ban cta bién déi dudng bo

2.2.1 Phuong trinh cg ban

Chon hé toa do Dé-cac véi truc x huéng song song véi duong bd va truc y huéng vuong goc
v6i b ra ngoai khoi. Xét doan dudng gan bd Az, trong khoang thai gian At dich chuyén
mot doan Ay. Néu pham vi thay doi tit mat cit 1a tit théem bai (cao do Dy) xudng t6i do
sau gidi han van chuyén bun cat (D,) thi thay doi thé tich bun cat trong thoi gian At la:

AV = AzAy(D, + D,)
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Trong khi d6, chénh léch van chuyén bim cat (Q) theo huéng doc bo (z), da dan dén
st thay déi thé tich bun cat la:

AQAL = (0Q/0x)AxAt
Tit can bang van chuyén bin cat AV = AzAy(D, + D,.) = (0Q/0x)AxAt c6 xét them

lugng bo sung bun cat g theo phuong ngang bd va chuyén At — 0 ta dude phuong trinh
vi phan:

Ay 1 0Q B
At "D, 1 D, (% q>_0 (21)

Dé giai phuong trinh ([2.1]) can c6 vi tri dudng bs ban dau, hai diéu kieén bién cho hai
dau duong bo, ciing nhu cac gia tri Q, q, Dy va D...

2.2.2 Luu lugng van chuyén bun cat
Van chuyén cat doc bd

Cong thtic tinh Iuu lugng van chuyén cat doc ba 1a:

H
Q= (H2Cg)b (al sin 20,5 — a9 cos 91)8%75) (2.2)
b

trong do:
H = Chiéu cao song
C, = Van toc nhém séng trong ly thuyét song tuyén tinh
b = Chi s6 biéu thi diéu kieén tinh ¢ duong séng vo
0ys = Goc song vo tao voi duong bo
Cac heé s6 khong thit nguyén dude a;va ay duge cho bai:

K,
a; = 2.3
16 (% - 1) (1— p) (1,416)* 23
ay = K (2.4)

16 (%s - 1) (1 —n)tan 3 (1,416)7/°

trong do:

K,, K, = Cac hé s6 kinh nghiém déng vai tro thong s6 ctia mo hinh

ps = Khoi lugng rieng clia cat (2650 kg/m? doi véi cat quartz)

p = Khdi lugng rieng ctia nude (1030 kg/m? ddi véi nude bién)

n = Do rong cta l6p cat day (1ay = 0,4)

tan 8 = Do dbc trung binh ctia day bién lay pham vi tit duong bo xudng dén do sau
gi6i han van chuyén bin cat
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Hé s6 1,416 1a dé quy ddi chiéu cao séng ¥ nghia duge nhap vaio GENESIS, sang chiéu
cao song can quan phuong.

Trong cong thic (2.2)), s6 hang thit nhat bieu thi cong thiic SPM] (1984) tinh dong van
chuyén bin cat doc bd do séng v& xién goc véi bs. Komar va Inman| (1970) gdi ¥ gia tri
K, = 0,77, trong khi theo Kraus va nnk.| (1982), K; trong khoang tir 0,77 xudng 0,58; va
khoang gié tri nay dudc coi la dién hinh.

S6 hang thtt hai trong biéu thi anh hudéng ctia mot yéu t6 khac dén van chuyén
bun cat doc bo, d6 1a gra-dien theo huéng doc b ciia chiéu cao séng vo OH,/0x, (theo
Ozasa va Brampton, 1980). Yéu t6 nay thuong nhoé hon nhiéu so véi cac yéu t6 song vo
xién goc da deé cap & trén, trong diéu kien bo bién tréng trai. Nhung gan céc cong trinh
khi c6 nhiéu xa séng thi yéu t6 nay gép phan dang ké cai thien két qua mo phéng (Kraus,
1983).

Mic dit ¢6 thé uée tinh theo kinh nghiém, cac hé s6 K va K, can dude xem xét 1a céc
thong s6 kiem dinh mo hinh.

Thong s6 K, cuing véi gia tri 1/(Dy + D,.) chi phdi thoi gian bién ddi duong bs, ciing
nhu do 16n Iuu luong van chuyén bun cét doc ba. Gia tri K, nam trong khoang tit 0,5 dén
1,0 1an K. Khong nén lay K, qua 1én so véi 1,0K7, do dudng bs ¢ thé dién bién manh &
gan céac cong trinh va mo hinh sé khong on dinh.

Nguon va tu diém bun cat

Dai luong ¢ trong phuong trinh biéu thi ngudn cap hoac thu bun cat chay theo huéng
song song duong bo. Cac nguon cap thuong la clra song hosic bo vach ding (dé sat 16), con
nguon thu thuong la cac lach sau ho#c kénh dan vao cing. Ngoai ra, tac dong ciia gi6 co
thé goi 14 ngudn cap hodc ngudn thu tuy thudc vao huéng gié thoéi ra bién hay vao bo.

Thay déi truc tiép vi tri dudng bs

Su thay doi truce tiép nay cé thé do nuoi dudng bai hodc nao vét. Trong trudng hop nay,
mat cit ngang c6 thé dich chuyén vé phia bd hodic bién mot cach dinh trude, c6 thé 1a mot
ham s6 theo thoi gian va khodng céch doc bo.

2.2.3 Cac thong s6 kinh nghiém
Chiéu sau van chuyén bun cat doc ba

Bé rong ctia mit cat c6 xay ra van chuyén bun cat huéng doc duge lay xap xi bing bé
rong déi séong vd, von chti yéu phu thude vao chiéu cao séng va.

Thuat toan chuyén cat trong GENESIS yéu cau thong s6 do sau hoat dong ctia van
chuyen bimn cat doc ba, tit dé lien quan t6i bé rong déi séng vo. “Do sau hoat dong ciia van
chuyén bun cét doc bd”, Dyr, dude lay bang chiéu sau song tan suat 1/10 phia thugng luu
cong trinh. Theo cac gia thiét co ban trong GENESIS thi do sau nay tuong duong vdi:
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1,27
Drr = T (H1/3)b (2.5)

trong do:

1,27 = Heé s6 chuyén doi gitta chidu cao séng 1/10 va chiéu cao séng ¥ nghia

v = Chi s6 séng v, ti s6 giita chidu cao séng va do sau nudc tai diém séng vo

(Hy/s), = Chiéu cao song ¥ nghia tai diém vo

Néu lay v = 0,78 ta dugc Dpr = 1,6(H,,3)p. Nhu vay do sau hoat dong Dy nhé hon
nhiéu so véi do sau giéi han van chuyén bin cat D,, trit truong hgp song dac biét 16n.

Mot dic trung khac 1a “do sau 16n nhat ctia van chuyén bun cét doc bs” Dyp, dé xac
dinh do dbc bai trung binh tan § trong phuong trinh (2.2)), Drr, duge cho béi:

Drro = (2,3 + 10,9H0)% (2.6)

trong do:

H,/L, = Do dbc clia song nude sau

H, = Chiéu cao séng ¥ nghia viing nudc sau

L, = Chiéu dai séng nudc sau

Theo 1y thuyét séng tuyén tinh L, = gT?/27 véi g 1a gia toc trong truong va T' 1a chu
ky séng. Néu co s6 lieu phd song thi lay 7" tng véi dinh niang lugng, con khong thi lay T
ting v6i chiéu cao song ¥ nghia (xem Hallermeier, [1983). Trong GENESIS, D7, dugc tinh
v6i mbi bude thoi gian va la gia tri chung dai dién cho ca dudng bd; né thay doi tuy thuoc
vao diéu kién séng vi vay phan anh tinh chat bién doi theo miia ctia hinh dang va do déc
mat cat.

Hinh dang va do déc trung binh ctia mit cat

Hinh dang mat cit trung binh ctia Bruun| (1954) va Dean| (1977) dugc st dung:

D = Ay?*/? (2.7)

trong d6 D 1a do sau, A 13 mot tham s6 kinh nghiém phu thuoc vao duong kinh hat cat
ving gan bo, dso (Moore, 1982).

0,41(d50)*%  véi dso < 0,4
(dso)®32  v6i 0,4 < dso < 10
0,23(ds0)%*  v6i 10,0 < dsg < 40,0
0,46(dso)*! v6i 40,0 < dsp

(2.8)

Trong dé don vi tinh: dso (mm) va A (m'/?)
Trudng hop c¢6 nhiéu mit cat thye do trong viing nghién cttu thi c6 thé ding Hinh
dé xac dinh mot gia tri dso dai dién, tit d6 tinh ra A.
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Hinh 2.1: Duong cong dé xac dinh dudng kinh trung binh

Tuong ting v6i gia tri tham s6 A va do sau 16n nhat van chuyén bun cat Dyr, [cho bdi
P.T. (2.6)], do doc trung binh clia mat cit can bang ving gan bo la:

A3

DLTO

tan 8 = (2.9)

Do sau giéi han van chuyén buin cat D,

D, chinh la do sau dé tai dé6 duong nhu khong c6 su thay doi do cao day, va thuong rat
khé xac dinh tren thyc té. Mit khac, néu coi D, la do sau giéi han van chuyén bin cét
trong mot khoang thdi gian nhat dinh nhut 1 nam thi c6 thé ding lai cong thic (2.6]) véi
chiéu cao clia séng ¥ nghia 16n nhat, chi x4y ra 12 gio trong cd nam (nghia la tan suat
0,137% trong nam) (Hallermeier, 1983). Tuy vay can so sanh gitta gi4 tri tinh toan vdéi cac
s6 lieu thuc do, dong thoi can luu ¥ riang gia tri D, c6 thé thay déi ¢ khu vuc lan can cong
trinh.

2.3 Tinh toan séng
Tai lieu séng xa bd dimng cho mo hinh c¢6 thé 1a thic do hoiic tinh toan, véi cac bude thoi

gian ¢ dinh, thuong tit 6 dén 24 gio. Chiéu cao va huéng song tai diém do (hodc tinh)
phai dugc dién toan dén diém séng vé trude khi tinh bién doi duong bo.
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Hé phuong trinh GENESIS bao gom 2 thanh phan: mot tinh toan van chuyén bun cat
doc bd va dién bién duong bo; phan kia tinh toan chiéu cao v huéng séng v tir s6 lieu
song ngoai khoi cho trude. Thanh phan nay 1a mo hinh truyén séng noi tai cia GENESIS,
khéc v6i mot mo hinh truyen séng “ngoai” c6 thé lua chon dé cung cap thém thong tin
song gan bd cho GENESIS.

Viéc Iira chon mo hinh séng nao phu thuoc vao sé luong, chat lugng tai lisu séng ciing
nhu do phiic tap ciia dia hinh gan bo.

Trén (Hinh ), mo6 hinh truyén séng noi tai duge ap dung cho viing gan bd, coi rang
cac duong dong mitc gan nhu thang va song song, cac dic trung chiéu cao va huéng séng
dugc tinh tai cac diém trén luéi tinh toan doc bo, ké tit do sau tuong tng véi cac sb licu
song ngoai khoi. Néu ap dung mo hinh séng “ngoai” (Hinh ), qué trinh truyén séng sé
xét dén dia hinh day khong déu, ké tit do sau clia tai lieu séng ngoai khoi. Két qua tinh
toan chiéu cao va huéng song tai cac diém doc b (& d6 séng chua v& cho trude) duge luu
vao mot file lam dau vio cho moé hinh truyén séng noi tai, dé tinh tiép dén diém séng ve.

2.3.1 M5 hinh truyén séng noi tai
Séng vo

Tinh toan qua trinh truyén séng tit nuée sau dén duong tham chiéu gan bs ude lugng ban
dau khong xét dén anh hudng ctia nhidu xa séng gan cac vat can, sau dé sé chinh cuc bo
tinh dén nhiéu xa cta tung khu vie gan vat can.

Néu bé qua nhiéu xa, bai toan truyén séng sé c6 3 an sb: chidu cao séng, goc song t6i
va do cao song tai diém séng vd. Ching duge tim ra tit he 3 phuong trinh: (2.10), (2.14)),
va .

Phuong trinh biéu thi chiéu cao séng v& sau khi bi bién doéi qua khiic xa va anh
hudng nuée nong.

Hy = KpKsH,o (2.10)

trong do:

H, = chiéu cao séng vé tai diem bat ky doc bo

Kp = hé s6 khic xa

Kg = hé s6 anh hudng do nudc nong

H,et = chiéu cao song tai do sau tham khao (ngoai khoi hodc gan bo, tuy theo mo hinh
song duge lua chon)

Heé s6 khtic xa séng Kp 1a mot ham s6 clia goc téi (61) va goc tia khiic xa (6;) (tai diém
song vG Py) va dude cho béi:

Ky — cos 6,

2.11
cos 0 ( )

Hé s6 4nh hudng nudc nong Kg phu thudce vao chu ki séng, do sau tai P; (diém dau),
va do sau séng vé duge cho bdéi:
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Cp
Koe=,/=2~ 2.12
s Cop (2.12)

trong d6 C,; v Cyy 1an lugt 1 van tdc nhém séng & cac diem Py va P.

C,=C-n (2.13)
v6i C' = van toc truyen song = L/T va L = chiéu cao séng tai do sau D
2rD/L
sinh(2rD/L)
Chiéu dai séng duge tinh tit phuong trinh phan tan:

2nD
L = L,tanh | —

Trong GENESIS, phuong trinh trén dugc gidi bang phuong phap xap xi phan thic
(Hunt), [1979) so véi sai s6 0,1%.
Phuong trinh séng vé giéi han do sau la:

n:O,5(1+

Trong d6 D, 1a do sau tai vi tri séong vd va chi sd séong vé v 1a ham s6 phu thuoc do
dbc nude sau va do doc trung binh ctia bai bién (Smith va Kraus, 7).
H,

v = b—aL—l (2.15)

v6i a = 5,00(1 — e 310 va h = 1,12/(1 4 e~ 0tanb)
Goc t6i cta song tai vi tri vé duge tinh dir theo dinh luat Snel

sinf, sinf;
L, L

(2.16)

trong d6 6, va Ly 1a goc t6i va chiéu dai séng tai diém séng vé con 6 va Ly tai vi tri xa
bo.

Hé phuong trinh , va dugc giai theo phuong phap lap dé cho két qua
H,, Dy va 0, ting v6i chiéu cao, goc téi va chu k¥ song ngoai khoi cho truée.

Goc song va 0, tinh duge xét trong hé toa do c6 dinh. Néu trong heé toa do nay, goc
phuong vi ctia dusng b la 6 (xem hinh , 0s = arctan(dy/0x), thi goc séng vé dung
dé tinh Ivu lugng van chuyeén cat doc ba la:

ebs = 9b - 03 (217)
Nhu vay néu 6, = 0 thi séng vd vuong goc véi duong bo. Goc 6, trén Hinh dugc
quy udc la duong.
Gia tri 6, nay sé dugc st dung dé tinh van chuyén cat doc bd, néu nhu khong c6 nhiéu
xa song do cong trinh ma ta sé xét dudi day.
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Hinh 2.3: Dinh nghia vé goc séng va.

Anh huéng ctia cong trinh dén séng vé

Céc cong trinh nhan tao (dap pha séng, dap mo han, jetty & clia song) déu tac dong t6i
song khi chiing chua v&; cac ddo mii dat ty nhiénciing doi khi c¢6 tac dong tuong ti—ta
goi chung la cong trinh. Su thay déi cac hinh thé séng nay dan dén sy thay déi van chuyén
bim cat doc bo. O phia khuét cia cong trinh, duong di vong ctia séng nhiéu xa ciing véi
chiéu cao séng giam di lam cho dong van chuyén bun cat huéng vao phia khuat gay boi
lang.

Hinh |2_ﬁ1| phac hoa cich tinh chiéu cao va huéng séng vé phia sau cong trinh (Kraus|
1981, (1982, 11984)). Vung tinh todn dugc chia thanh ving dén séng va viing khuét lay ranh
gi6i 13 tia song qua dau cong trinh dude kéo dai. Dé tinh duge chiéu cao séng vé, can xét
dén anh hudng ctia nhiéu xa déi véi ngay ca ving dén song. Dé tinh géc t6i clia song vé
tai diém P, trong ving khuat, can gia thiét tia song xuat phat tit P; truyén theo mot géc
01 t6i Py.

Goéc 6, khong thé cac dinh trude vi né phu thuoc vao diéu kién séng v, va dé don gian
c6 thé thay 6; bing 6, 1a goc tao béi dudng thang Py Ps.

Trong viing anh hudng béi nhidu xa, chiéu cao séong vé c¢6 xét dén anh hudng ctia nhiéu
xa, khic xa, tdn xa nudc nong duge cho bdi:

H, = Kp(0p, Dy)H, (2.18)

V6i Kp = hé s6 nhiéu xa

0p = goc gitta tia séng t6i P, va tia nbéi P, P, néu nhu diém P, ndm trong viing khuét
song

H] = gbc séng v3 & trong cling 6 tinh toan néu khong xét nhiéu xa

Ba an s6 H,, Dy va 6, dudc tinh déi véi mdi doan dusng bd, bang cach giai lap phuong
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Hinh 2.4: So do tinh séng nhiéu xa.

trinh cuing véi cac phuong trinh va nhu cac ham ctia chiéu cao, goc t6i
cua séong vo va chu ky song.

D6 thi va bang tra nhiéu xa véi séng don da duge thiét lap, nhung chiéu cao séng
tra dugc thuong nhé hon séng ngau nhién, trong thic té huéng séng bién thién trong mot
pham vi. Dé giai quyét bai toan thic té véi song ngau nhieén nay GENESIS sit dung phuong
phap dé xuat bdi Goda va nnk (1978). Cach ap dung phuong phap nay trong GENESIS
chi ding v6i cic cong trinh ngdn (Kraus, [1988al).

Hiéu chinh dudng dong miic

Su phan b6 khong déu clia van chuyén bin cat doc bo dan dén thay doéi dia hinh day bién
va ngudc lai; sy thay déi nay lam anh hudéng dén khic xa séng. Trong pham vi mo hinh
noi tai cia GENESIS, sut tuong téc néi trén duge bieu dién trén hai khia canh. Thit nhat,
su thay déi vi trf duong bs lam goc 6 thay déi (Hinh [2.5). Thtt hai, hinh dang duong b
lan can cong trinh bi bién dang ciing gay anh huéng cho cac duong dong mic day bién
bién dang tuong ty.

Mot hé thong toa do dia phuong chay theo duong dong miic véi he truc toa do (2,y)
trong Hinh . Hé truc nay duge xoay mot goc 6, chinh 1a huéng ciia dusng bo tai diém
Pj: 0, = arctan(dy/0x).

Trong hé truc méi, mot goc 0 sé ¢ gia tri 6 trong hé truc toa do c¢d dinh ban dau sao
cho ¢ =60 +40,.

Theo quy uwéc nay, ta co thé viét lai phuong trinh khic xa cting hé s6 khuc xa
[biéu thitc (2.11])] v6i cac goc 0, trong hé toa do mdi. Sau khi tinh dudc 6 ta can chuyén
vé he toa do ¢6 dinh dé tinh van chuyén bun cat doc bd theo phuong trinh (2.2)). Nhu vay
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Hinh 2.5: Géc t6i song c6 tinh dén bién doi duong dong miic.

trong viing khuat chiéu cao séng vé duge tinh bai:

H, = Kp(0p, Dy) K (0, Dy)H, (2.19)

Trong dé: Kp = hé s6 khiic xa trong hé toa do xoay.

Phuong phap tinh “hiéu chinh dudng dong mic” nay duge ti dong ding trong mo hinh
tinh song noi tai cia GENESIS va cho két qua géc séng vé gan véi thyc té hon (Kraus,
1983} [Kraus va Harikail, [1983)).

Truyén séng xuyén qua dap pha séng

Khi thiét ké dap pha séng, mot trong céc yéu t6 can tinh dén téng cac mo hinh toan la sy
truyén séng xuyén qua cong trinh (6 day bao ham nghia séng xuyén qua va vugt qua dinh
cong trinh). Tinh dugc séng xuyén qua cong trinh giip ta dua ra gidi phap kinh té hon
déi vé6i cac cong trinh dinh thap hosic c6 cac khe rdng. GENESIS phién ban 2 da duge ap
dung tinh kha nang truyén séng cho day mo6 han tai Louisiana, Hoa Ky (Hanson, Kraus,
va Nakashimal, [1989)).

Dé mo ta truyen séong xuyén trong mo hinh mot hé sb truyen qua Kp dude chi dinh
do6i véi moi de chan séng. He sé truyén qua la ti s6 gitta chiéu cao séng ngay sau dé chan
séng vdi chieu cao séng ngay trude dé chian séng, nam trong khodng 0 < Kp < 1, trong dé
gia tri 0 tuong tng véi song khong truyeén qua va gia tri 1 tuong tng véi séng truyen qua
hoan toan.

Tinh toan trong GENESIS dugc thire hién theo céc tiéu chi sau:

e Néu Kp — 0, tinh toan séng nhiéu xa gidng nhu 1y thuyét déi v6i nhiéu xa sau dap
lien khoi cao vo tan.
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Hinh 2.6: Sy bién doi duong bs phuy thudce vao hé sé truyen séng.

e Néu hai 0 nang lugng song c6 cung gia tri K7, sé khong xdy ra nhiéu xa song (chiéu
cao séng dong nhat tai bien).

e Tai bién gidi clia cdc 6 nang luong c6 Kp khac nhau ning lugng séng sé duge truyen
tr 6 c6 séng 16n sang 6 c6 séng nhoé. Nang luong séng dude truyen ti 1é vdéi ti s6 gitta
hai gia tri Kp.

Toém lai bicu thitc cho hé s truyén séng xuyén qua dé chan séng c6 dang:

KD+RKT(1_KD) véifp >0
KDT = KD — RKT(KD — 0,5) voi ‘9D =0 (220)
KD<1_RKT) v6i 0p < 0

Trong d6 Rir 1a ti s6 clia hé s6 séng truyen nhé chia cho hé s6 séng truyen 16n cla
hai dé chan séng.

Hinh 1 vi du tinh toan bién ddi dusng bd véi thoi gian 180 gis trong dicu kien séng
H=15mvaT =6 s truyén vudng goc véi bs, dé chan séng dai 200 m va cach ba 250 m.
RO rang 1a véi K7 cang nho thi phan boi lang cang vuon xa.

Pudng déng mic ngoai khoi dién hinh

Mot gia thiét co ban trong mo hinh bién d6i dusng bo 1a mit cit ngang chuyén dong tinh
tién; ciing c6 nghia la cac duong dong mic ngoai khoi ludén di chuyén song song véi duong
ba. Tuy vay néu ap dung trie tiép gid thiét nay cho mo hinh séng noi tai thi sé hinh thanh
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Hinh 2.7: Vi du vé dudng dong miic dién hinh.

nén khu vuc c6 duong bo bién doi dot ngot, dan dén mat on dinh trong mo hinh toan. Dé
kh&c phuc han ché nay, GENESIS cho phép Iya chon lam tron duong dong mitc (Hinh
tit d6 mo phéng t6t hon dia hinh ngoai khoi. Pham vi duong dong mic dién hinh dén tan
do sau séng v&, va viec lam tron duong dong mic trong thoi gian tinh toan 1a mdi thang
mot lan.

2.3.2 M5 hinh truyén séng “ngoai”: RCPWAVE

Céc duong dong mitc day bién trén thiyc té thuong khong théng va song song. Trong nhitng
truong hop nay, tinh toan séng can thuc hién trén dia hinh day bién thuc do. M6 hinh
truyen song RCPWAVE (Ebersole, [1985; [Ebersole va nnk., (1986) c6 mot s6 wu diem sau:

e Truyc tiép cho két qua chiéu cao va goc séng t6i trén ludi tinh toan;
e Hiéu qua, cho phép mo6 phéong mot ving rong;;

e Bao gom ca cac tac dong phan tan séng gay ra bdi day bién, cho phép mo phdng
thuc té hon so véi khic xa don thuan;

e Tinh 6n dinh da dugc kiém ching.

Hinh cho thay vi tri cia RCPWAVE trong su két hop véi GENESIS, trong d6 RCP-
WAVE cung cap chiéu cao va huéng séng tai duong tham chiéu gan bo, tit d6 GENESIS
stt dung mo hinh noi tai dé tinh truyén séng dén duong séng veé.

Thoi khoang tinh toan trong moé hinh bién ddi dudng bo thudng la ¢ vai nam véi
pham vi khong gian ctia viing mo phong ¢d vai km, tuong duong hang tram doan luéi. Vi
budc thoi gian moé phong thuong 1a 6, 12, 24 h, can phai tinh truyén séng hang nghin lan.
RCPWAVE la mo hinh hai chiéu, thoi gian chay sé rat lau so véi GENESIS 134 mo hinh mot
chiéu. Hon nita néu xét dén thue té 1a s6 lieu séng nhap vao thuong khong c6 hodc c6 do
chinh xac khong cao thi viéc chay RCPWAVE cho méi bude thoi gian cing véi GENESIS
1a mot sy thiéu hop ly.
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Hinh 2.8: So do tinh toan két hop GENESIS va RCPWAVE.

Thay vao d6, mot ki thuat tinh toan tot hon 1a chia diéu kién séng ngoai khoi thanh
nhitng khodng chu ky va huéng khac nhau (Kraus va nnk., [1988). Thoi khoang chia d6i
vdi chu k¥ séng 1 1 s va hudng séng tdi 1a 11,25° hodc 22,5°. Bang cach nay ta c¢6 khoang
tir 50 dén 100 khoang chu k¥ séng va cac lan tinh toan déu sit dung chiéu cao séng don vi
dé tinh ra cac “hé s6 truyén séng” doc theo dusng tham chiéu gan bs. Sau dé chiéu cao
song tai duong tham chiéu nay duge tinh bang cach nhan “hé s6 truyén séng” véi chiéu
cao song ngoai khoi co tai liu.

2.3.3 Giéi han dé déc séng ngoai nudc sau

S6 liu séng ngoai khoi c6 thé thay doi trong truong hgp ta muén phan tich do nhay, kiém
tra v6i nhitng trudng hop cuc han nhat. Nhin chung chiéu cao séng c6 thé tang leén, nhung
néu khong can than cé theé sé tao ra séong c6 do déc qua 16n, phi thuc té. GENESIS thuc
hién kiém tra xem do doc séng ngoai khoi lam sb lieu dau vao c¢6 théa man diéu kien
(Mitchell, [1893) hay khong

H

o 0142 2.21

2z 221)

Néu do dbc séng tinh dude vuot qua 0,142 thi chiéu cao séng nude sau sé gidm bét deé

thoa man biéu thitc (2.21)) va giit nguyen chu k¥ séng. May sé thong bao trong trusng hgp
nay.
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2.3.4 O nang lugng séng

Khai niém “0 nang lugng séong” déng vai tro trung tam va chi phéi cau tric chuong trinh
GENESIS. N6 cho phép mo ta diéu kién song vé doc bd va lugng van chuyén bun cat doc
bd trong nhiéu hinh thitc b6 tri cong trinh khac nhau.

O ning lugng

Mot 6 nang lugng la phan dieén tich sat bd bién, don séng tit phia ngoai khoi. Vé nguyén
tac, 6 nang luong duge xac dinh bdi hai duong bién nham han ché séng truyen dén bai
bién duge xét dén. Cac 6 niang luong nay duge phan cach bdi cdc dap mé han, jetty dai,
cac de chan song khong cho séng xuyen qua (theo nghia & Muc , va dau cac dé chan
song cho séng xuyen qua. Nang luong séng t6i phai di qua mot trong cac cita sd nay dé
t6i mot dia diém trén viing gan bs. Mot vi tri ¢6 thé (va cling thuong) dén séng tit vai 6
nang lugng khac nhau.

Viung tinh toan van chuyén cat

Mo hinh GENESIS hién tai gid thiét cac cong trinh gén bo (k¢ mé han, jetty va de chan
séng gan bd) khong cho ning lugng séng truyén qua. Tit dac diem nay ciing véi khai niém
o nang luong, viing bo duge chia thanh cac “viing tinh toan van chuyén cat”. Méi viing nay
dudce gidi han bdi cac cong trinh gan v6i bo gay nhiéu xa séong hodc 13 mot bien moé hinh.
GENESIS sé giai phuong trinh bién déi dusng bo cho ting ving, trit truong hop trao doéi
cat vuot qua ranh gidi cac viing nhu hién tugng van chuyén cat vong qua dau dap moé han.

Vi du

Hinh minh hoa mot hé théng cac 6 nang lugng va ving van chuyen cat. Ta quy udc
cac hinh vong cung cho dau cic cong trinh (dap chan séng, mé han) c6 xay ra nhiéu xa;
va, cac cong trinh cho séng truyén qua. Trén hinh c6 5 6 nang lugng ki hieu E1-E5 va 6
cong trinh ky hiéu S1-S6.

FE1 1a 6 nang luong chan bdi phuong trinh phia tay phai va c6 bién hd phia tay trai.
Séng tién vao 6 E1 sé nhiu xa tai dau trai ciia dap S1. Moi séng di qua 6 E1 khong thé
anh huéng dén viing ké tit bén tay phai S3.

S1 1a dé chan séng xa bd c6 ca hai bo gay nhiéu xa; dau trai dinh vi cho bién phai ctia
6 E1 va dau phai dinh vi bién trai ctia 6 E2. Dap S1 nay khong cho séng truyén qua va do
d6 béan than khong phai 1a mot 6 nang lugng (so sanh véi Sb).

S2 mot dap mé han ngan, khong xac dinh mot 6 nang lugng ndo do dé né khong gay
nhiéu xa. S2 ciing khong xac dinh mot bién van chuyén biin cat nao ma chi don gidn nim
trong vimng van chuyén bimn cét kéo dai tit bien trai sang dén phia trai ctia dap S3.

E2 6 nay dudc bao bdi cac cong trinh nhiéu xa S1 va S3. Séng truyen qua E2 c6 thé
t6i tan bién trai hé théng nhung lai khong thé truyén qua S3. Vay E2 nam cuing véi 6 E1
trong cting mot ving van chuyén cét.
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Hinh 2.9: Céc 6 ning lugng va viing van chuyén cat.

S8 Do dong bun cat doc bo duge gay bdi song v4, chi nhitng mé han dam ra ngoai
ving séng vo mdi c¢6 anh hudng nhidu xa dbi v6i song trude khi vo (chang han moé han
S3). Con cac mé han ngan (nhu S2) chi lam han ché van chuyén cat. Dap S3 chian hoan
toan dong bim cat va déng vai tro 1a mot bien ciia ving van chuyén cat.

E3 Song tién vao 6 nay khong thé truyén sang phia tay trai ctia S3 hoiic sang phia tay
phai ctia S4-S5.

S4 va S5: trong GENESIS c6 thé tao ra cong trinh c6 hinh dang phitc hop chi bing
cac dap mo han va dé chan séng xa bo. Dap mé han S4 vi noi v6i dé chan séng S5, nén
ban than né ciing coi nhu gay ra nhiéu xa; dong thuoi S4 déng vai tro bién clia ving tinh
van chuyén blin cét.

E/: Do dé chan song S5 cho séng truyen qua nén ban than c6 ciing 1a mot 6 nang luong,
0 E4.

E5: Séng truyeén qua 6 nay c6 thé dén dc bien phai nhung khong thé t6i bd phia beén
trai S4.

S6: Néu nang lugng ctia séng dén tit phia phai ctia S6 ¢6 thé bé qua dudc thi c¢o thé gia
thiét cong trinh dai vo han, va bién doi dong bs beén phai S4-S5 chi bi chi phéi béi ning
lugng song trén vao cac 6 E4-E5.

V6i s6 do tréen GENESIS sé chia viing tinh toan thanh 3 viing van chuyén cét: bai bién
tit phia trai dén S3, bai bién tit S3 dén hé S4-S5 va bai bién tit he S4-S5 dén bién phai.
Céc 6 nang lugng séng, séng vé va van chuyén bin cat doc bo sé duse GENESIS tu dong
xac dinh can ¢ vao s6 lieu dau vao.
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Hinh 2.10: Hé s6 nhiéu xa trong truong hgp c¢6 hai nguon.

Téng hop nhidu xa
Néu mot 6 nang lugng chi dnh hudng clia hai nguon nhiéu xa: mot & bien trai (L) va mot

¢ bien phai (R) v6i he s6 nhiéu xa tuong ting, Kpr va Kpgr. Mo hinh séng noi tai tinh mot
hé s6 khiic xa tong hop Kp chung cho toan o:

Kp = KprKpr (2.22)
nhu trén Hinh v6i 6 hd mot phia, he s6 nhiéu xa cho phia d6 sé 1 1,0.

2.3.5 Loi giai ctia bai toan sb

Phuong trinh c6 the giai ra duge nghiem ding trong mot sé truong hop don gian. Tuy
nhien dé gidi bai toan thuc té véi duong bd v hinh dang cong trinh phic tap ciing véi
diéu kien song thay doi, ta can tim nghiém ctia P.T. bang cach sai phan hod. Theo d6
duong bs duge chia thanh nhing doan nhé c6 do dai xac dinh (goi la khoang cach doan
luéi) va thoi gian mo phong duge chia thanh nhing khoang nhé (goi 1a bude thoi gian).

D06 chinh xac so tri va ban chat vat ly

Sai phan hoa P.T. (2.1)) bé qua lugng bd cap ¢ ta duge bieu thite tinh thay doi vi trf dudng
bd nhu sau:

At AQ

Ay———=0
Y= "D+ Do Ax

(2.23)



CHUONG 2. LY THUYET MO HINH 27

Trong d6 AQ la su chénh gitta hai luu luong van chuyén biin cat giita hai dau ciia cling
mot doan duong bo. P.T. cho thay Ay ty le thuan véi At va ti lé nghich véi Az
(thuc ra Ay ti 1é nghich véi (Az)?, sé duge gidi thich sau).

Do chinh xac sb tri chi mitc do chinh xac ma so do tinh toan dat duge khi gidi phuong
trinh vi phan . Do chinh xac vat 1y chi mitc do chinh xdc ma P.T. (2.1)) can céac s6
licu dau vao mo ta cac qua trinh thuce té. Do chinh xac vat 1y phu thuoc vao chat lugng
s6 lieu dau vao va miic do chap nhan ciia cic gid thiét trong mo hinh truée dieu kién tng
dung thuec té. Do chinh xé4c s6 tri khong dam bao cho chinh xac vat 1y. Dé day nhanh téc
do tinh toan, can kéo dan budc thoi gian tinh toan. Mic khéac, cd do chinh xac s6 tri va
vat 1§ déu can budc thoi gian ngin, dé dién bién chinh xac can cac bién déi vé diéu kien
song ciing nhu duong bo. Tuong tu néu cang chinh xac néu chia chi tiét thanh nhiéu doan
hon, nhung di nhién thai gian tinh toan ciing tang lén.

On dinh b&

Khoang cach luéi va bu6e thai gian cho phép trong phuong phap sai phan phu thudc vao
loai luge do tinh. Dé xét su phu thuoc ctia nghiem s6 P.T. ta gid st goc song vo Oy,
trong P.T. 14 nhé dé c6 thé coi sin 20,5 ~ 26, tit d6 sau mot sb bién doi (Kraus va
Harikai, 1983), ta dugc:

oy 0%y
% = (51 + 52)@ (224)
trong do
2K, 9
g1 = Dy 1 Do (H*Cy)p (2.25)
K, 9 oH
- | H — 2.2
€9 Dot Do ( Cy c0s Ops e )b (2.26)

Vi P.T. (2.24) c6 dang khuéch tan v6i cac dac tinh 6n dinh da duge xac dinh r6. Do 6n
dinh s6 ctia so do tinh dugc chi phéi bai:

At(eq +e2)
R,= =t
(Az)?

Dai lugng R, dugc biét dén trong cdc phuong phap sé véi cai tén “s6 Courant”, & day
ta goi né la tham s6 6n dinh. Dang sai phan ctia P.T. cho thay Ay ~ At/(Ax)>.

P.T. c6 thé giai theo so do hién hoic so dd an. Néu giai bing so do hien, vi tri
duong bd méi déi véi mdi doan lusi tinh toan chi phu thuoc vao cac gia tri da dude tinh
toan G budc thoi gian trude. Uu diém ciia so do hien la dé lap trinh, dé mo ta cac diéu
kién bién va thai gian chay cho mot bude thsi gian ngin hon so vé6i so do an. Tuy vay, mot
nhudc diém 16n 1a tinh 6n dinh ctia nghiem s6 doi héi mot giéi han rang budc déi véi bude
thoi gian. D6i véi so do hien a4p dung cho phuong trinh vi phan dang khuéch tan, diéu kién
sau phai duge thod man (Crank, [1975):

(2.27)
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Rs <0,5 (2.28)

Khi st dung so do hién, néu cac gia tri Rg tai bat ky doan luéi ndo vugt qua 0,5 thi
duong bo tinh duge sé c6 dao dong phi thie té; dao dong nay sé khuéch tan theo thoi gian
néu Rg tiép tuc 16n hon 0,5. Cac gia tri e; va €, phu thudc vao didu kien séng va cé thé
bién thién doc bd. Néu khodng cach méit ludi dinh trude thi mot con séng 16n co thé lam
At tré nén rat nhé. Do vay diing so do hién dé giai trong diéu kién tong quat 1a khong
hiéu qua.

Lugc do an la phuong phap trong dé ta tinh vi tri méi ciia dudng bo theo ca trang thai
dudng bo tai 16p thoi gian lién trude va thoi gian hien tai. Uu diém clia so do an 1a su 6n
dinh ngay ca trong dicu kien Rg 16n.

Trong GENESIS, luge do an duge chon dé giai P.T. [xem (Kraus va Harikai,
1983))]. Trong phuong phap nay, do chinh xac s6 hoc c¢6 thé wéc lugng bang Rg(%) v6i moi
Rs < 10. Trong qua trinh tinh, GENESIS sé dua canh bao néu Rg > 5.

2.3.6 Heé théng luéi va so do sai phan
Luéi dan xen

Trong he théng lué6i sai phan dan xen ciia GENESIS, céc vi tri duong bo y; dude dit tai
trung tam ctia ca doan ludi (goi 1a cac “diém y”) va luu lugng van chuyén cat Q; tai dudng
ngan cach cac doan ludi (cac “diém Q”) nhu trén Hinh Bién trai dugc dat tai doan
lugi 1 va bieén phai tai doan lusi N. Téng cong c6 N vi tri duong bd, va ta phai chi dinh
N gia tri vi tri duong bo ban dau. C6 N + 1 diem @, va ta phai chi dinh 2 gia tri Q; va
Qn41lam diéu kien bien. Vi cac gia tri Q; phu thuoc vao diéu kién séng, tat ca cic dai
lugng séng déu dudce tinh toan tai cac diem Q. Tuong tu nhu vay diém dau céc cong trinh
ciing duge diit tai cac diém . Con cac nguon bo sung tieu hao cat thi duge dat tai diém
V.

Sd do sai phan an

Trong phan tiép theo, chi s6 ¢ duge diing cho mot dai lugng dat tai doan ludi ¢ bat ky doc
theo bai bién. Dau (') ding cho dai lugng & 16p thoi gian méi, trong khi dai lugng khong
c6 dau phay 1 ¢ 16p thoi gian hien tai (da biét). Gia tri 3 va Q' khong biét trude va can
tim; con gia tri ¢’ vA D'y tuy cling 6 16p thoi gian ké tiép nhung da biét gia tri.
Lugc dd an Crank-Nicholson (Crank, [1975) dugc st dung trong d6 9Q/dx tai mdi niit
ludi duge biéu dién béi trung binh gitta 16p thoi gian hien tai va 16p thoi gian ké tiép.
@_1( ;+1—Q§+Qi+1—Qi)
or 2 Ax Ax

Thé P.T. (2.29) vao P.T. (2.1]) dong thoi tuyén tinh hoa cac goc song vo trong P.T. (2.2)
dudi dang dy/dz cho hé phuong trinh hai an g} va Q)

(2.29)
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Hinh 2.11: Lu6i sai phan dan xen.

{yi = B(Q;— Q1) + Yei (2.30)

Qi = Ei(yia—v)+ L5
trong do
, At
~ 2(Dp + D,)Ax

Y. = Ham s6 ctia cac dai lugng da biét 1a ¢; va ¢

E; = Ham s6 clia chiéu cao va goc song t6i cling cac dai luong da biét khac

F; = Ham s6, tuong ty nhu E;

Phuong phap “quét hai 1an” duge ding dé giai hé phuong trinh (2.30). Chi tiét ciia
phuong phap nay cé thé xem & (Hanson va Kraus, 1986b).

2.3.7 Cac diéu kién bién va rang budc

GENESIS yéu cau cung cap cac gia tri cia @ tai hai phia (hai canh 6 1 vA 6 N + 1) tai
mdi 16p thoi gian. Vai tro quan trong ciia diéu kién & chd né truyc tiép chi phdi vi tri duong
bd tinh toan dudc trén ludi sai phan. Bién Iy tudng nhat duge dat tai diém két thic cta
van chuyén buin céat, chang han cac miii dat dai hoac nhing jetty dai va cac cita vio. Mat
khéc, cac cong trinh nhu dap mo han hodc tudng bién lai ¢6 thé xuat hién trong niém tinh
toan. Cac cong trinh nay lam gian doan van chuyén cat doc bs va vi trf ctia dusng ba. Cac
rang buoc nay, von c6 vai tro truong ty nhu diéu kién bién, phai duge tinh dén trong khi
chay mo hinh. Dudéi day, cac diéu kién thuong dung sé dugc xét dén.
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Didu kién bién “bai cé dinh”

Trude khi chay mo hinh nén vach ra tat ca cac duong bo thuc do; trong nhiéu truong hgp
ta c6 thé phat hién ra 1 doan bo bién kha xa khu vyc du an, ma ¢ d6 dudsng bo bién doi
khong dang ké theo thoi gian. C6 thé vi trf bién ctia moé hinh tai day, va ta néi dusng bo
dugc “ghim ¢6 dinh”, néu xét vé van chuyén bun céat thi:
{Q1 = Qs : d01 véi bien trdi (2.31)
QN1 =@y , doi v6i bién phai

Quan hé nay duge giai thich ti P.T. (2.23)): néu tai bien AQ = 0 thi Ay = 0; nghia la
vi trf duong bs khong doi. Bien loai nay can duge dit di xa cong trinh sao cho viing gan
bién khong bi 4&nh hudng bdi nhitng nhiéu dong gay ra bdi cong trinh. Vé thuat toan, xem
(Hansonl, [1987)).

Diéu kién bién ctra ngan

Dap mo han, jetty, dé chan séng lién bd va cdc mii dat c6 déng vai trd ngan chin mot
phan bs hoic toan bo dong van chuyén cat doc b, c6 thé duge coi 1a mot bién clia mo
hinh néu nhu mot trong hai dau luéi sai phan. Con néu ¢ niém trong luéi, cic cong trinh
déng vai tro han ché van chuyén biin cat va duge tu dong tinh trong GENESIS.

Céc cong trinh duge ham hoa dusi dang biin cat van chuyén qua né. Can xét ca luong
cat vao va ra khoi doan luéi c6 cong trinh. Chang han tai mot jetty canh mot ctra vao véi
ludng duge nao sau thi biin cat ¢6 thé chuyén qua dau jetty lang vao keénh khi c6 séng 16n.
Ngugc lai cat khong thé vugt qua ca luong dan jetty dé vao doan ludi. Do vay, jetty luon
déng mot vai tro “canh cita” mot chiéu, chi cho cat ra khoi chit khong cho vao doan ludi.

Dén nam 1991, van dé dién toan diéu kién bién dang ctita dang duge cht ¥ nghién ciu
(Gravens va Kraus, [1989); nhung néi chung déu quy vé viéc biéu dién bun cat vong qua
dau cong trinh va qua dinh cong trinh.

Van chuyén bun cit qua dau céng trinh

Hién tugng chuyen cét vong qua dau cong trinh x4y ra néu do sau nudc tai dau cong trinh
D¢ nhoé hon do sau cat hoat dong Dyp. Do da biét truéec hinh dang mit cit bai bién
[P.T. (2.7)] tur chiéu dai cong trinh ma suy ra Dg. Tuy vay, vi cong trinh dugc cai dat trén
canh doan luéi sai phan ma sé ¢6 hai gia tri do sau. Trong GENESIS, do sau cua 0 phia
thugng luu duge chon.
Dé biéu dién chuyeén cat vong qua dau cong trinh, hé s6 BYP dugc st dung va xéc dinh
béi:
D¢
BYP=1- =% (Dg< D) (2.32)
Drr
v6i ¥ dinh mo6 phéng phan bd déu ciia van chuyén biin cat doc bo. Néu Dg > Dy thi
BY P = 0. Gia tri cia BY P nam trong khodng 0 < BY P < 1 v6i BY P = 0 tuong tng
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v6i khong ¢6 van chuyén biin cat vong qua dau cong trinh con BY P = 1 nghia la toan bo
cat duge chuyén vong qua. Gia tri cu thé ctia BY P phu thudc vao diéu kien séng tai moi
16p thoi gian vi Dyp 1a ham phu thudc vao chiéu cao va chu ky séng [P.T. (2.5))].

Van chuyén cat qua dinh céng trinh

Hé s6 thAim PERM c6 thé ding biéu thi van chuyén biin cat vugt qua dinh hosic xuyéen
qua cong trinh gan véi bd (ching han dap moé han). Mot con dap lién kin va tuong dbi
cao s8 c6 PERM = 0, con cong trinh “hoan toan thong sudt” c6 PERM = 1. Mot gia tri
dugc chon trong khoang 0 < PERM < 1 tuy vao danh gia ctia ngusi chay mo hinh, dua
vao kich thuée, dac tinh ciia cong trinh ciing nhu bién do tricu tai dia phuong. Gia tri toi
wu cia PERM can dude xac dinh thong qua kiém dinh mo hinh.

V6i cac gia tri tim duge ciia BY P va PERM, GENESIS sé tinh phan cat chuyén qua,
mot cong trinh lién bo (Hanson, 1987)

F = PERM(1 — BYP) + BYP (2.33)

Chi s6 F sé& duge tinh cho moi cong trinh dang mé han (lién bo) c6 trong mo hinh.

Tudng bién

Tuong bién noéi rieng hay bat ky mot tuyén khong x6i chan doc theo dudng bd, ching han
vach d4, chinh la ring buodc vé vi tri dudng bs do duong b khong thé thoai Iui dugc.
Hanson va Kraus (1986b) da phat trién phuong phap tinh vi trf dudng bs tai ndi c6 tudng
bién theo ba nguyeén tic sau:

e Duong b phia truéc mot truong bién khong duge thoai lui qua vi tri ctia tuong.

e Thé tich cat dugc béo toan.

e Hudng van chuyen cat doc bo tai tuong giéng nhu huéng van chuyén cét tiém nang.
GENESIS luon tich lugng van chuyén cét tiem nang doc b, sau dé diéu chinh lai ¢ nhitng
o clia tuong bién ma dudng bo bi thoai lui vao trong. Vé quy trinh tinh toan chi tiét, c6
thé xem thém trong (Hanson va Kraus, [1986b).

Nuoi bai

Nuoi bai 1d mot phuong phap phd bién trén thé gisi khong nhitng nhim bdo vé bs ma
nhiéu tdc dung kinh té, du lich v.v. Nuoi bai thuong dude ap dung v6i nhitng bién phap
cong trinh khac. Trong GENESIS, cic gia thiét sau dugce st dung:

e Cat d6 co duong kinh trung vi gibng nhu cat tai chd;
e Dang mit cat can bing ctia bai do tuong tng v6i duong kinh trung vi clia cét;

e Chiéu cao thém bai ctia phan cat do giong nhu bai tu nhien.
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Mic di ban dau bai duge dé véi hinh dang mit cit bat ky nhung sau mot thoi gian,
thuong la vai tuan dén vai thang, luong cat do sé hinh thanh mot mit cit can bang. Ti
lugng cat do va cac dang mat cit ban dau va can bang, ta tim duge khoang cach lan ra
bién ctia duong bd Y,qq (tat nhién 14 can tinh dén mot phan cat min troi ra khoi déi séng
v5). Biét thoi gian tién hanh d6 cat nuodi bai, GENESIS sé tinh ra khoang cach Ay ma
duong bo lan ra trong mdi budce thai gian.

Sut thay ddi vi trf dudng bs c6 thé am (dudng bd thoi lui); né c6 thé xay ra khi cé khai
thac cat. Trong truong hgp nay, dudng bs khong thé 1 vao qua vi tri clia tusng bién.

2.3.8 Nhitng van dé can xét trong luu lugng van chuyén buin cat
doc bo

Phuong trinh (2.2) tinh luu hugng chuyén cat doc bs 1a ham s6 dic trung séng va hudng
clia duong bd/duong dong miic tai mdi 16p thai gian va mdi mat luéi, trit cac bien duong
¢6 dinh. Trong phan nay c¢6 3 van dé thuong gip trong thuyc tién c6 lien qua dén P.T. (2.2)
la:

e Nhiéu ning lugng chuyén cat hinh thanh tit nhiéu nguon séng.

e Cac luu lugng chuyén cat dan xuat (luu lugng “tinh” va tdng cong).

e Ngudng hiéu qua dbi véi luu lugng chuyén cat doc bo (khi séng ling va “gan lang”).
Hai van d§ dau duge gia quyét trong GENESIS, con van dé thit ba can duge gidi quyét tir
khau chuan bi sb liéu.

Nhiéu luu lugng chuyén cat

Nhitng dot séng bién t6i bo thuong duge hinh thanh tit cac ngudn khac nhau: séng ling
(chu k¥ dai) c6 thé duge hinh thanh tit nhitng con bao ngoai khai rat xa, va séng gié (chu
ky ngadn hon). Trong GENESIS, méi dong séng coi nhu gay ra mot van chuyén bin cat
doc lap. Phép cong dai s6 cac dong chuyén cat thanh phan doc lap nay cho ta dong chuyén
cat tong cong. Néi cach khéc, tai moi nit 1udi  ta co:

M
Q=Y Qim (2.34)
m=1
trong d6 M la s6 thanh phan séng.

Céac luu luong chuyén cat dan xuét

Tai diém bat ky tren duong bo, goi Qp 1d Iuu luong chuyén cat doc bs vé phia trai, con
Q.+ 1 luu lugng chuyén cat doc b vé phia phai. Khi do:
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e Luu luong chuyén cdt doc bo tong cong Q4 dugc xac dinh la tong luu luong chuyén
cat doc bd vé phia trai va vé phia phai tai mot vi tri nhat dinh (chang han, doan
luéi thit 7) trén duong bo tai mot vi tri xac dinh:

Qg = Qrt + Qu (2.35)

Mot luong dan vao cang bi boi lang do cat téi tir ca hai phia la mot vi du 4p dung @,

o Luu ligng chuyén cat do bo “tinh” Q,, 1a chénh léch gitta van chuyén céat vé phia phai
va vé phia trai tai mot diém duy nhét dinh trén dudng bo trong khoang cach xac
dinh.

Qn - Qrt - Qlt (2-36)

Luu lugng chuyén cét tinh 1 tong vec-to clia cac luu lugng chuyén cat va nhim xac dinh
xem mot doan dudng bd biéu dién cu thé sé bdi hay x6i; day ciling 1a dic trung can tinh
dé theo dai bién ddi duong bo trong GENESIS.

Ngudng hiéu qua ctia van chuyén cat

Tit P.T. (2.2), thanh phan chinh ctia luu lugng chuyén cat phu thuoc vao chiéu cao va goc
song vo:

Q ~ (Hy)*? sin 26, (2.37)

do t6c do truyén song tai vi tri song va: Cyp ~ (Hy)'/2. Néu xét hai con séng c6 ciing goc
song v& va chiéu cao séng v lan lugt 14 1 m va 0,1 m thi con séng 1 m sé 16n gap 300 lan
con song kia (!). Nhu vay chudi s6 ligu song c6 ca lic biéu dong va bién ling, ta c6 thé luge
b6 nhiéu con séng nhé sinh ra van chuyén bun cat khong dang ké d6i véi thay doi duong
ba. Mot vi du cu thé la (Kraus va nnk.| [1988).

Phuong phap duge dimng trong GENESIS 1 tai méi thoi diém do séng, thyc hién tinh
truyén séng téi dudng séng vo (gia thiét cac dudng dong mitc thing va song song). Néu
chiéu cao séng v thap dudi ngudng, ta dat chiéu cao séng bang 0 hodc chu ky bang (—999);
cach hieu chinh nay cho phép bé qua chuyén cat ddi véi nhitng con séng qué nho.

Gi6i han duéi clia lugng van chuyén cat hiéu qua tuong ing véi:

H, X,V = 3,9 (m®/s) (2.38)

trong do

X, = bé rong clia viing séng vo

V' = van toc trung binh ctia dong ven bo

Lay X, ~ Dy/tan 8 va H, = vDy, bé rong vung séng vo sé 1a X, = Dy/(vytan 3). Véi
V' [komar-inman-70] dé nghi cong thitc kinh nghiem:

H 1/2 .
V=135 (Tb) (;—i) sin 26y,



CHUONG 2. LY THUYET MO HINH 34

Thay tat ca vao P.T. (2.38) ta dugc mot cong thiic tim ra cac diéu kién séng khong c6
van chuyén cat hieu qua:

2 % 3,9v%tan g3
1,35 gi/?
Néu vé trai ciia trong P.T. (2.39) nho hon gia tri “ngudng” 1a vé phai thi dieu kién séng
nudc sau tuong dng trong chudi so lieu sé dude coi 1a “lang” (khong c6 chuyén cat higu
qua).

(2.39)

Hg/z sin 26, =



Chuong 3
Chuong trinh GENESIS

Trong chuong trinh nay, cau tric giao dién va céc file vao-ra ctia chuong trinh dude xét
dén, bao gdm cac van dé thuc té giap phai khi chay chuong trinh GENESIS. Nhung trude
hét, nhitng cong tac chuan bi trude khi chay chuong trinh duge dé cap dudi day.

3.1 Cac buéc chuan bi trudc khi chay GENESIS

3.1.1 Heé toa do va luéi tinh toan

Nhu da dé cap ¢ trong Chuong , viec dau tien la can ¢t vao ban do/anh vé tinh ctia doan
duong bo nghién ctu ma xac dinh hé truc toa do. Truc x huéng doc theo b va truc y
huéng ra bién. Neén dit he truc toa do sao cho tat ca cac toa do ctia duong bo déu duong.
Cac vi trf doc theo bo, sau khi ¢6 1uéi, sé dude chi dinh bang chi s6 cac doan Iudi thay vi
toa do thuc. Mot vi du vé hé truc va ludi nhu trén Hinh .

Nhu & Muc lu6i bao gdm N 6 cach béi N + 1 vach ngan. Vach ngén 1 chinh la
noi dit bién trai clia mo hinh, va ciing tiép giap vdi truc y.

GENESIS phién ban 2 sit dung luéi khoang cach Az déu nhau, khodng cach nay phai
di nhé dé biéu thi nhitng dac diém chinh ctia duong bs. Vi tri ctia cac dau dap mo han,
dé chan séng hay tuong bién duge dit 6 vi trf duong ngan (xem Hinh .

Nguoc lai, cac vi trf nuoi bai lai duge xac dinh tai diém gitta cac doan ludi vi ching
gin lién v6i thay doi vi trf duong bo.

Néu mot s6 cong trinh qua ngan khi co lai dé hai dau ctia né vita vao vi tri dudng ngan
thi c6 thé kéo dai them mot doan luéi vé mot trong hai phia.

Tat ca vi trf cia duong bo (hién tai va s6 lieu do trong qué khit) phai duge xac dinh tai
tam doan ludi. Cling c6 thé lira chon mo phéng mot doan duong b nhat dinh trong pham
vi ludi, nhung truong hop nay doi héi than trong khi xac dinh diéu kién bién, tot nhat 1a
chay trudc véi toan bo dudng bs dé c6 duge van chuyén cat tai cac dia diém can thiét.

35
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Hinh 3.1: Vi du hé truc toa do va luéi dung trong GENESIS.

3.1.2 Cac diéu kién bién dau, cuoi

Trong phan [2.3.7, ta da xét dén hai loai diéu kien dau cudi: diéu kien “bai ¢ dinh” va
“dang ctta”. Trong d6, bien “bai ¢6 dinh” 1a thuong truc, né sé dude dung khi khong c6 dap
mé han, § vi trf cac duong ngan 1 vi N + 1, va cho phép tu do chuyén cat & hai dau.

Bién dang cita

Mot diéu kien bien dang cita (Hinh [3.2) duge dat ¢ duong ngan dau hodc cudi néu nhu 6
d6 c6 dap moé han (hodc jetty hay dé chian séng lién bd). Lugng cat chuyén qua bien nay
phu thudc vao chiéu dai mé han tinh dén bg, do déc bai va do xuyén thau ciia mé han.

V6i bien phai ¢ Hinh [3.2] ta cho khoang céch tit diu mo han dén dudng bo Yy rét
16n va do xuyén thau ciia mo6 han bang 0. Nhin tit phia ngoai bién phai vao trong, dap mé
han tré nén mot dudng ngan hoan toan khong cho buin cat di chuyén vao trong. Ngugc lai,
4 mat trai ciing ciia dap mé han nay, khoang cach tit dau dap dén duong bo lai khong lén
nhu vay va sé c6 van chuyén cat vugt qua dap mé han trong nhiing dicéu kién thich hgp
nhat dinh.

Dap moé han 6 bién trai Hinh c6 chiéu dai tuong tir nhung cho phép chuyén cat qua
n6 theo hai chiéu vi chiéu dai hieu qua Yz duge dit tuong déi ngan. Diéu kién bién dang
ctta cho phép diéu chinh tuong déi linh hoat cac Iuu lugng chuyén cat qua céc bien dau,
Cuoi.
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Hinh 3.2: Diéu kién bién dang ciia.

Didu kién bién “bai cb dinh”

Diéu kien loai nay biéu thi mot bai bién c¢6 xu huéng 6n dinh dai han. N6 dudce st dung &
vi trf nhitng bai bién cat xa cong trinh v duit bao khong c¢6 xu huéng thay doi dang ké.

Su t6 hop bén loai dieu kien dau, cudi duge minh hoa trén Hinh . Céc dieu kien doc
lap va dugc xac dinh trude, chi duya vao danh gia cdc hién tuong vat 1y dién ra trén thuc
té. V6i cac du 4n nhoé, diéu kien bién duge dit xa cong trinh (chang han mot khoang cach
5 lan chiéu dai khu vyc dy an vé hai phia). D& dam bao khodng céch nay di xa, can kiém
tra lai bang cach thay doi lai khoang cach nay. Phai than trong trong trudng hgp thoi gian
mo phéng kéo dai hoisic do 16n ctia lugng chuyen cat la dang ké.

3.2 Cac file so liéu dau vao

Dé hoat dong duge, GENESIS can c¢6 6 file s6 lieu dau vao ¢ cling phan mé rong. Ten cta
6 file nay bat dau bang START, SHORL, SHORM, SEAWL, DEPTH, WAVES. Nhu vay, néu
ta chon phan mé rong 1a DAT thi tén day du clia cac file sé 14 START.DAT, SHORL.DAT,
SHORM.DAT, SEAWL.DAT, DEPTH.DAT, WAVES.DAT.

Cac file START, SHORL, SHORM va WAVES nhat thiét phai c6 mot 1an chay GENESIS.
Ching lan lugt 1a cac file vé vi trf cac tuong bién va do sau ving gan bo.

Tat ca cac file dau vao c6 dang van ban ASCII sé bé qua ching khi doc s6 lieu. Ngay
cd khi ban khong muén viét tieu dé/ cha thich hay bé bén dong trong dau tién cua file.
Hay nhap s6 lieu bat dau tu dong thit nam.
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Hinh 3.3: T6 hop céc loai diéu kién bién dau cudi.

Mot dy 4n nhat thiét phai c6 nhiéu kich ban khac nhau. Hay lap ra nhiéu file s6 liéu
cung ting v6i cac kich ban d6, ching han START MH (v6i mé han) hay START DCS
(v6i de chén song). Sau d6 hay copy lan lugt ting file dé vao file START va chay cho ting
truong hop.

3.2.1 File START

File dau vao START chita nhitng chi dan co ban trong mo phéng dién bién duong bo, va
dong thai 1a giao dién chinh gitta nguoi dung véi GENESIS. File START bao gom thong tin
sdp x¢p theo cac phan dya vao cic dong chit (huéng dan, gidi thich) can dugc git nguyéen
trong file, vd GENESIS sé bd qua cac dong nay va doc céc s6 lieu. Ngoai ra, cac nhan (A.1,
B.1, C.1, ...) phéi duge dat ngay 6 cot 1, vi GENESIS sé do theo vi tri ctia ching & d6.

Tuy vay, dit lieu trong mdi muc c6 thé kéo dai tren chiéu dong. Néu c6 nhiéu gia tri
(s6) trén cting mot dong thi can phan tach chiing béi cac dau cach hay dau phay.

Céac bién dang mang (vecto) duge viét ciing v6i dang ngoac don, chang han TOUT(I).
Sau day la toan bo noi dung cta file START.

A. Phan thiét lap chung

Dong A.1: TITLE: Tieu dé chita mo ta ngan ngon vé dir 4n.
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Dong A.2: ICONV: Don vi tinh todn, chi nhan mot trong hai gia tri 1 hosic 2 ( cac bién
kiéu nhu vay duge coi 1a ¢d). Ung véi he don vi Anh (ICONV=2), cac khoéng cach, chiéu
dai, chiéu cao, do sau,... déu duge tinh bang foot (1foot = 0,3048 m).

Dong A.3: NN,DX: chinh la tong s6 doan tinh todn (N) va chiéu dai méi doan (Ax).
Tich s6 N x Az cho ta chiéu dai toan bd khu tinh toan.

Dong A.4 ISSTART, N: Cac gia tri nay cho phép nguoi dung tinh toan trén mot phan
lu6i ké tit 6 thit ISSTART cho dén 6 thit N (néu chua xem xét ki, ta nén dit ching lan
lugt bang 1 va NN)

Dong A.5: DT: Budc thdai gian tinh toan (At) theo gio, At cang nho, kéo dai thoi gian
chay may nhitng két qua chinh xac hon. Nén chon At = 6 h khi thiét ké, tuy vay véi tinh
toan so bo c6 thé chon At ¢d 24 h. Ngoai ra tuy theo s6 lieu séng ma chon At la mot udce
s6 clia bude thoi gian do song DTW (Dong B.6).

Dong A.6: SIMDATS: Ngay thang bat dau thuc hien mo phong, (sdu chit s6: Nam Nam
Thang Thang Ngay Ngay). Néu trong mo phéng c6 nhidu giai doan véi thay doi cac hinh
dang cau tric cic cong trinh thi can chi dinh SIMDATS cho ting giai doan.

Dong A.7: SIMDATE: Thai doan tinh toan c6 thé dude chi dinh qua ngay thang két
thiic mo phéng hodc s6 bude thai gian tinh toan. Néu SIMDATE > 180000, né sé dudc
tinh 1a ngay thang két thic, con néu SIMDATE < 180000 sé dugc coi 1a s6 bude thoi gian
mo phong.

Dong A.8: NOUT: Ngoai vi tri dudng bo cudi ciing sau mo phoéng, ta can biét dién bién
ctia duong bo thong qua céc vi trf clia né tai mot s6 thoi diém trong thoi doan mo phoéng.
S6 NOUT dé chi dinh cho GENESIS viét NOUT vi tri duong bo ra file OUTPT.DAT

Dong A.9: TOUT(I): Day céc gia tri ngay thang (hodc th tu 16p thoi gian) tai d6 in ra
két qua. S6 gia tri phai bang NOUT.

Dong A.10: ISMOOTH: Duong dong miic dai dién trong mo hinh tinh séng noi tai duge
thiyc hién qua phép trung binh trugt. Gia tri ctia ISMOOTH la s6 6 duge dimg dé tinh
trung binh hoa. Néu ISMOOTH = 0 thi khong c6 lam tron, va duong dong mic dai dién
sé di theo dudng ba. Néu ISMOOTH = N thi dudng dong mic dai dién sé la duong thing
song song vdi duong ndi hai dau cia duong bo.

Dong A.11: IRWM: Néu IRWM =0 sé& khong c¢6 thong bao 16i/ canh béo trén man hinh
va file SETUP. Tuy vay, Trong quy hoach va thiét ké, ta can chi ¥ nhitng truong hop bat
loi tiem tang va do d6 nén dat IRWM = 1.

Dong A.12: K2, K2: Cac he s6 van chuyén biin cat doc b nay can duge hiéu chinh trong
khau kiém dinh mo hinh. Véi cac bai bién cat, kinh nghiém cho thay 0,1 < K; < 1,0 va
0,5K; < Ky < 1,5K;. Lan chay thtt ban dau ta c6 thé lay K; = 0,5 va K, = 0,25. Hé s6
K chi phéi do dai thoi gian tinh toan va cling 1& mot hé s6 kiem dinh chinh ctia mo hinh
( Chu y: gia tri Kjva Ky tuong ting véi chiéu cao clia séng cian quan phuong, mac du s6
lieu séng duge nhap vao file WAVE 1a chiéu cao séng § nghia.

Dong A.13: IPRINT: GENESIS c¢6 thé in mot dong thong béo 1én man hinh trong mbi
budc thoi gian, néu ta chon IPRINT = 1.
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B. Séong

Dong B.1: HCNGF,ZCNGF, ZCNGA: Hé sb thay doi chiéu cao séng HCNGF sé duge nhan
v6i chiéu cao song doc theo dudng tham chiéu (hodc véi chiéu cao séng nude sau, néu ta
diing mo6 hinh truyén séng ngoai (dong B.3). Hé s6 thay ddi huéng séong ZCNGF c6 tac
dung nhu trén déi véi huéng séng. Luong thay doi huéng séng ZCNGA sé duge them vao
(b6t di, néu ZCNGA < 0) goc song t6i doc duong tham chiéu (ho#ic nude sau). Cac tham
s6 thay doi nay cho phép ta giai dap nhanh nhing cau héi c¢6 tinh dinh huéng nhu “Diéu
gl 86 xay ra néu nhu chiéu cao séng tang 20%” hodc “Diéu gl x4y ra néu nhu séng t6i lech
ve phia Dong 5° so v6i tinh toan?”. Cac gia tri mic dinh 1a HCNGF = 1. , ZCNGF = 1.
va ZCNGA = 0.

Dong B.2: DZ: Chiéu sau ctia séng tai d6 nhap so6 lieu séong phuc vu tinh khic xa. Néu
khong dung mo hinh khtic xa (xem dong B.3) thi 1a chiéu sau tai d6 thu nhap s6 li¢u séng.

Dong B.3: NWD: Gi4 tri nay chi dinh réng s6 liéu trong file séng 1a tai vi tri nuéc sau,
chua bi anh hudng bdi khic xa (NWD = 0) hay hay la gia tri séng tinh toan tai duong
tham chiéu , da qua khic xa (NWD = 1).

Dong B.5: ISPW: V6i viing tinh toan rong 16n, mo hinh khiic xa séng c6 thé duge thuc
hién v6i do phan giai chi tiét nhu luéi duong bo. Bing cach cho ISPW > 1, kich thuéc
o ludi tinh séng ciia GENESIS sé 13 boi s6 clia chiéu dai 6 ludi, bang cach d6 gidm khoi
lugng tinh toan song ISPW lan.

Dong B.6: DTW: Trong truong hop so lieu séng thua hon buée thoi gian tinh toan DT
thi can chi dinh né bang gia tri DTW. Ching han véi cac 6 quan tric song cach nhau 24 h
va thoi doan tinh toan 6 h thi DTW = 24 va DT = 6. Luu ¥ rang DTW phai 1a boi s6 cla
DT, chang han nhu vi du trén vi khi d6 may sé doc mdi gia tri trong biéu do séng 24/6
= 4 cho 4 thsi doan tinh toan trudc khi chuyén sang gia tri tinh toan tiép theo trong biéu
do song.

Dong B.7: NWAVES: Bién NWAVES biéu thi s6 nguon séng doc lap duge ding dé tinh
toan. Co sé clia viec nay 1a s6 lieu do séng thuong gom nhiéu dinh pho biéu thi cho cac
doan song rieng ré. Chang han, séng limg truyén tit con bdo & xa, trong khi d6 cong séng
phat sinh ngay tai cho.

Dong B.8: WDATS: Tt cac gia tri nay, GENESIS sé xac dinh trong cac file WAVES thoi
diém tuong tng mo phéng. Trong phan 16n truong hop, khong cé di tai lieu séng cho toan
bo khodng thoi gian mo phong; va s6 lieu song trong file WAVE dudc coi 1a dai dién cho
mot 6 nam dién hinh. Thong thudng ngudi ta chon thai diém bat dau file séng (WDATS)
sao cho mo phéng sé bat dau vao ngay thang dau tién trong file d6. Néu chang han ta
mudbn xét dén anh hudng mita ciia ché do séng t6i duong b thi c6 thé chinh WDATS dén
cac thang khac nhau.

C. Sé lisu bai cat

Dong C.1: D50: GENESIS sit dung dudng kinh trung vi ctia buin cat (dso) dé tinh mat cat
bai can bang. C6 thé tham khao Hinh 2.8 dé xac dinh gia tri ds.
Dong C.2: ABH: Chiéu cao thém bai trung binh (Dg) phia trén muc nudc bién trung
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binh ho#c mit chuan duge quy dinh trude.

Dong C.3: DCLOS: Do sau giéi han van chuyén bun cét D¢) chinh 1a do sau giéi han
phia bién ma tit d6 trd ra ngoai khoi khong con thay doi mit cat ngang. Gia tri D¢ ciing
duge tinh so véi cling mot mit chuan nhu Dp.

D. M6 han khong nhiéu xa

Néu chiéu dai ctia mo6 han hodc jetty chi bang c¢d bé rong trung binh ctia viing séng vé
GENESIS xép chting vao loai “khong nhiéu xa” bdi tai dau dap huéng séng da t6i gan nhu
vuong goc véi bo. Trong phan D nay ta xét nhitng dap mé han dang nhu vay.

Dong D.1: INDG: Gi4 tri nay “cd” chi dinh xem ¢6 m6 han ngén trong mo hinh (INDG
= 1) hay khong (INDG = 0). Trong truong hgp sau, cac gia tri tit dong D3 — D5 sé duge
GENESIS b6 qua.

Dong D.3: NNDG: S6 mé han khong nhiéu xa cé trong luéi tinh toan, ké ca cAc mé han
¢ hai dau bien (néu co).

Dong D.4: IXNDG(I): Cac thit tu 6 ludi (sdp xép tdng dan) tai d6 ¢c6 m6 han khong
nhiéu xa. S6 cac gia tri nhap vao day phai ding bang NNDG (dong D.3).

Dong D.5: YNDG(I): Chiéu dai lan lugt ctia tiing mo6 han (theo thi tu nhu dong D.4)
do tur truc  dén dau moé han.

E. M6 han hoic jetty c6 nhiéu xa

Dong E.1: IDG: Cac mo han va jetty c6 chieéu dai vugt qua déi séong vo duge coi 1a co gay
ra nhiéu xa. Néu ching ¢6 mat trong mo hinh thi gia tri ctia cd IDG = 1. Con néu ngudgc
lai, IDG = 0 va GENESIS sé bd qua cac gia tri tit dong E3 — FEG6.

Dong E.3: INDG: S6 mé han hoiic jetty c6 nhidu xa trong moé hinh, ké ca tai cac vi tri
bien (6 thit 1 va N+1), néu co.

Dong E.4: IXDG(I): Cac thit ty o ludi (sdp xép tdng dan) tai d6 ¢6 mo han/jetty co
nhiéu xa. S6 cac gia tri nhap vao day phai bang NDG (dong E.3).

Dong E.5: YDG(I): Chiéu dai lan lugt ctia tiing mo6 han ¢6 nhiéu xa ( theo thi tu nhu
dong E.4) tinh dén truc z.

Dong E.6: DG(I): Do sau lan lugt tai dau ciia titng mé han nhiéu xa (theo thi tuy nhu
dong E.4).

F. M6 han/jetty

Phan nay bao gom thong tin chung vé cd mé han nhiéu xa 1an khong nhiéu xa. Néu khong
c6 bat ky mé han/jetty nao (cd dong D.1 va E.1 déu c6 gia tri bang 0) thi ta c¢6 thé bo
qua cac dong F.2 — F'.5 sau day.

Dong F.2: SLOPE: M6 han dong chuyén cat ven bs va phan cat bi boi ling phia thugng
ltu dap lam cho do déc bai phia mé han thoai hon so véi do doc can bang. Do ddc nay,
SLOPE2, can dugc ude luge qua do dac hodc tham khao tai lieu khac va GENESIS sé dung
né dé tinh chuyén cat qua dau mé han/jetty.
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Dong F.3: PERM(1): He s6 tham thau ciia tiing moé han/jetty xép theo thit tu ting dan
ctia vi tri 6 ludi tai d6 c6 cong trinh nay (bat ké loai nhidu xa hay khong nhiéu xa). Gia
tri cia PERM dudc tron theo kinh nghiém, tit 0,0 v6i mé han “dac” khong cho chuyén cat
qua dén 1,0 véi mé han hoan toan “trong sudt”. C6 thé coi day la mot “thong s6 mo hinh”
can dugce kiém dinh. Mot quy tic don gian la ban dau lay P = 0,0 + 0,1 déi v6i nhiing
mo han ¢é dinh cao vugt mit nude trong hau hét moi con tricu vi P = 0,1 <+ 0,5 véi md
han c¢6 nhiing doan hd hodc nude tran qua dinh mot thoi gian trong moéi con trieu.

Dong F.4 va F.5: YG1, YGN: Néu mot mé han/jetty duge dit ¢ ben mo hinh (6 thit 1
hosic N+1), thi ta can chi dinh cac khodng cach tit dau cong trinh dén dudng bo (sat ngoai
0 ludi): Y hoac Yon.

G. Dé chan séng xa bd

Trong GENESIS, dé chin séng duge mo phong nhu mot cong trinh c6 hai dau gay nhiéu
xa soéng. N6i chung cac dé chan séng duge diat ngoai ving séng vd; nhitng trong truong
hop c6 séng vé trude khi t6i chan deé thi tai hai dau ctia no, chiéu cao song duge 1ay bang
Hy = ~vD,

Trong phién ban 2.0, GENESIS chua hd trg mo phéng boi lang tién dén dé chin séng
ciing nhu mot s6 rang bude hinh hoc: chiéu dai ctia dé va khoang cach tit dé dén bo phai
16n hon bude séng. Phan Structures sé c6 them cac vi du mo phong cach bd tri dé chan
song khac nhau.

Dong G.1: IDB: Néu c6 dé chan séng trong mo hinh, IDB = 1. Ngugc lai, IDB = 0 va
GENESIS sé bd qua céac gia tri trénm cac dong G.3 — G.9.

Dong G.3: NDB: S6 dé chin séng trong mo hinh.

Dong G.4 va G.5: IDB1, IDBN: Cac gia tri IDB1 va IDBN thong bao cho GENESIS biét
rang c6 dé chan song qua bién trai (va phai) khong (=1:¢6, =0: khong). V6i deé chan séng
loai nay ta chi xét nhiéu xa qua mot dau dé nam trong pham vi luéi tinh toan. Tuy vay
can than trong bdi trong truong hop nay, GENESIS sé tu dat diéu kién bién tai dé theo
dang bai co dinh.

Dong G.6: IXDB(I): Vi trf cac doan ludi tai d6 c6 cac dau de chin song ( hai gid tri cho
mdi dé chdn séng cit qua bién o ludi).

Dong G.7: YDB(I): Khoang cach tit méi dau deé chan séng dén truc z, lan lugt theo thi
tu tit trai qua phéi (cing nhu IXDB).

Dong G.8: DDB(I): Do sau lan lugt tai ting dau de chan song. Cac dong G.6, G.7 va
G.8 déu ¢6 (2 x NDB + IDB1 + IDBN) gia tri, chinh la s6 dau deé chan séng c6 trong
mo hinh.

Dong G.9: TRANDB(I): He s6 truyén song Kr qua ting dé chdn séng (ndm trong ving
tinh toan), chi gom NDB gia tri. TRANDB = 0 v6i dé chan cao va hoan toan khong cho
song truyen qua, TRANDB = 1 mo ta cong trinh gid tudng hoan toan trong sudt cho séng
truyen qua. Gia tri ctia TRANDB can xac dinh qua thi nghiém hién truong hodc kiém
dinh qua moé hinh.
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H. Tuong bién

Tuong bién khéng ché pham vi thoai lui ctia duong bd. Thong thudng GENESIS mo ta
mot tudng bién riéng biét bang cach nhap gia tri -9999 vao file dau vao SEAWL tai nhiing
vi tri khong c¢6 tuong doc theo ludi tinh toan.

Dong H.1: ISW: Néu c6 tuong bién trong mo hinh, ISW = 1 va ngudc lai ISW = 0 dong
thoi GENESIS b6 qua dong H.3 (va bé qua khong doc file SEAWL).

Dong H.3: ISWBEG, ISWEND: Vi tri doan ludi bat dau va két thic clia tuong bién (di
nhién 13 tuong bién c6 thé duge chia lam nhiéu doan, nhu da dé cap & trén).

I. Nudi bai

Truong hgp c6 nuodi bai thi thong tin trong cac lan nuoi bai duge nhap theo thit tu thoi
gian tién hanh. Cac lan nuoi bai c6 thé mot phan tring lip vé thoi gian va vi tri. Phan
bai méi ciing do cao thém va dudong kinh hat cat so v6i bai bién ban dau.

Ngudi ding can quy doi thé tich nuoi bai thanh khoang cach lan ra bién téng cong sau
khi d6 (nhap vao dong 1.8), va GENESIS sé trung binh hoa trong titg budc thdi gian subt
thoi doan nuoi bai. Néu can chi dinh khéi luong nuoi bai thay doi huéng doc by, hay dat
mot s6 luong nuoi bai rieng biét diat canh nhau.

Dong 1.1:IBF: Néu c6 nuoi bai, IBF = 1. Ngugce lai, IBF = 0 va GENESIS sé bé qua
cac dong 1.3 — 1.8

Dong 1.3: NBF: S6 dot nuoi bai.

Dong 1.4 va 1.5: BFDATS(I), BEDATE(I): Ngay thang (hodc thit tu bude thoi gian) bat
dau va két thac lan lugt timg dot nuoi bai, xép theo thoi gian bat dau méi dot.

Dong 1.6 va 1.7: IBFS(I), IBFE(I): Thit tu doan tuong ting v6i vi tri dau IBFS(I) va cudi
IBFS(I) clia timg dgt d6 nudi bai (thit ty nhu trén dong 1.4 va L.5).

Dong 1.8: YADD(I): Bé rong bai duge lan them ra khoi (cong them vao vi tri duong bo
cil) trong thoi ky mdi dgt nuoi bai.

Ve thé tich, lugng cat nudi bai sé bang YADD (ABH + DCLOS), tit d6 x4c dinh YADD;
tuy vay can cht y rang thuc té c6 sy that thoat van liéu min ra khoi va thém bai sau khi
dd c6 thé cao hon bai xung quanh. Vi vay lugng YADD c6 thé nhé hon tinh toan ban dau,
ngudi ki su can dya vao kinh nghiem dé can nhéc, diéu chinh con s nay.

3.2.2 File SHORL

File dau vao SHORL.DAT luu giit vi tri clia dudng bd ban dau (lic ban dau tinh toan).
Mot dy an dién hinh sé yéu cau it nhat ba file SHORL, dung cho kiém dinh tham dinh va
cac dy an (duong bd hién thaoi). Vi tri duong bo 1a tung do (khoéng cach tit duong bo t6i
truc z) va c6 don vi nhu muc A.2. Can ¢c6 NN gia tri toa do tai duong bo, mic du c6 thé
khi tinh toan ta chi xét mot doan trong sd do.

Céac con s6 c6 nhap duéi dang s6 nguyen ho#c thap phan tuy ¥, va duge phan cac bdi
dau cach, dau phay, hoiic két hop ca hai. Méi dong c6 ding 10 gié tri, trit dong cudi cling.
Bon dong dau tién trong file 1a cdc dong chu thich.
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3.2.3 File SHORM

File SHORM chtta vi tri duong bs thuc do phuc vu cho viéc kiém dinh ho#ic tham dinh
mo hinh. Cau tric file SHORM tuong tir nhu file SHORL. Néu viéc tinh toan chi thuec
hién trén mot phan duong b nhat dinh thi kiem dinh / tham dinh ciing chi giéi han trong
pham vi tuong ing.

GENESIS dinh nghia “16i kiém dinh/tham dinh” (CVE) la tri trung binh ctia do 16n sai
lech gitta vi tri duong ba tinh toan (trong file SHORC) vé6i duong b thuc do (file SHORM)
tai lan lugt tiing doan duong bo. Sy phit hop gitta duong bo tinh toan va thie do duge goi
ngon trong s6 CVE; tuy vay khong nén coi né la chi tiéu duy nhét cho do phit hgp. Ching
han, dudng b tinh toan cé thé tring khép véi duong bs thuc do trén phan 16n chicu dai
ctia chiing c¢6 thé khac bigt nghiém trong tai vai vi trf rat quan trong (chang han nhu sat
cong trinh), trong khi d6 CVE van c6 thé nhé. Tét nhat 14 nén xét do phit hop bang cach
so sanh hai duong biang mat thuong.

3.2.4 File SEAWL

File SEAWL chtta vi trf tung do clia tudng bién (ngan chin khong cho tudng bién thodi
lui sau hon gia tri duge én dinh) Tren thyc té tuong bién con c6 thé 1a dusng sa hoiic cac
cong trinh 16n chanh theo huéng doc bo.

Trong file SEAWL, cac gia tri —9999 tuong ting céc gia tri khong cé tudng bién. Cau
trac cia file SEAWL tuong tu nhu file SHORL, SHORM.

3.2.5 File DEPTH

File DEPTH chi duge doc khi truée d6 da chay mo hinh khic xa séng “ngoai” (NWD =
1 tren dong B.3 file START) dé cung cap s6 licu séng. File DEPTH chita do sau doc theo
duong tham chiéu ma tit d6, GENESIS tiép tuc tinh truyén séng bang mo hinh séng noi
tai. Cac do sau nay can dugdc xac dinh trong qué trinh chay mo hinh séng ngoai, va sb liéu
song trong file dau vho WAVE sé tuong tng véi cac gia tri do sau nay trén ting o ludi.
Néu khong dung mo hinh séng “ngoai”, nghia 1a thong s6 séng do dude 6 cing mot do sau
(NWD = 0), file nay sé bé qua khong duge doc.
Cau tric ctia file DEPTH tuong ty nhu file SHORL, SHORL hay SEAWL.

3.2.6 File WAVE

File dau vao WAVE luu gitt s6 lieu séng; file nay duge doc trong timg bude thoi gian, trit
khi ta chi dinh khéc di § dong B.7 ctia file START. Chiéu cao séng & day 1a chiéu cao séng
hiéu qua véi don vi tuong ting duge lya chon (hodc ft). Géc song t6i duge tinh bang do va
chu ky séng duge tinh bang giay.

S6 dong trong file WAVE khong nhat thiét ohai bing tong s6 budc thoi gian. Tuy vay,
néu trong thoi gian tinh todn da doc dén cudi file WAVE thi 6 budc thoi gian thi § bude
thoi gian ké tiép, may sé tu dong quay trd lai dau file dé doc s6 lieu séng. Mot cach don
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gian dé dat ché do séng dong nhat (phuc vu tinh toan so bo) 1a chi mot dong sb ligu trong
file WAVE. Truong hop nay nén dit B.6 trong file START, nén dat DTW > s6 budc thoi
gian tinh toan (chang han vé6i thoi gian mo phéng 1a 1 nam va At = 6 h thi DTW >1
nam/6h hay DTW > 1461); néu khong chuong trinh sé lien tuc quay vong doc s6 lieu tir
file séng trong moi bude thoi gian.

Néu sit dung mo hinh truyen séng ngoai (NWD = 1 ¢ dong B.3 trong file START) thi
modi bude thoi gian WAVE phai cung cap:

e Chu ky song
e Chiéu cao va goc song t6i tai vi tri ngoai khoi (do sau DZ)
e Chiéu cao va goc séng t6i tai timg diém doc theo duong tham chiéu 6 gan bo.

Ba diic trung séng xa bd: chu ky, chiéu cao, goc séng t6i duge nhap vao theo thit tir nhu
vay trén ciing mot dong. Néu nhu chu k¥ c6 gia tri am GENESIS sé khong tinh song tai
budc thsi gian d6. Cach nay cé thé ap dung cho nhitng thsi diém lang séng (H qua nho).

Néu c6 day du tai lieu séng (chiéu cao song, huéng song) tai tat cd cac bude thoi gian
tinh toan thi khéi lugng s6 lieu sé rat dang ké. Vi vay, cac cap gia tri H va Z (tic 1a goc
t6i 6) tai cac diém tinh toan gan bd dude luu trong gia tri IZH tinh bdi

IZH=H x 10° 4+ Z x 10 (3.1)

S6 1ZH sau d6 duge chuyén sang dang s6 thap phan. Néu Z < 0 thi IZH sé ¢6 gia tri
am. Chang han, néu H = 1,14 m vd Z = —6,5°thi sé cho ta IZH = —114065.

Gia tri chiéu cao séng duge giéi han trong khodng h < 10 m, Véi do chinh xac dén cm.
Goc song tdi giéi han trong khoang —90° < 6 < 90° vé6i do chinh xac dén phan mudi do.

Néu khong dung mo hinh truyén séng ngoai (NWD = 0), cac thuat toan tinh truyeén
song nudc nong va khic xa don gian sé duge diing dé chuyén séng vé séng vé gan bo.
Phuong phap nay coi ring duong dong mic thing va song song véi duong dong mic ngoai
khoi (xem Phan V). Trong trudng hgp nay, véi mdi bude thoi gian, file WAVES chi gom
s6 ligu song ngoai khoi (chu k¥, chiéu cao, huéng séng t6i). Nhu vay trong file hosic chi c6
s6 lieu song ngoai khoi néu NWD = 0 (nhu Hinh ), ho#c cd ngoai khoi gan bo véi
NWD =1 (Hinh [3.4p).

3.2.7 Cac file dau ra
File SETUP

Két qua xuat hién trén man hinh khi chay chuong trinh ciing duge luu vao file SETUP dé
tien viec in an. Ngoai viéc hién thi lai cac thong s6 co ban ctia mo hinh, file SETUP con
chita tat cd nhitng thong s6 bao 16i va canh bio xuat hién trong qua trinh chay GENESIS.

Mot vi du file SETUP nhu 6 Hinh , sau 16-gd ciia GENESIS 1a danh sach nhiing
thong s6 quan trong. Tiép theo 1a vi tri duong bd ban dau va do dich chuyén duong bo
tinh duge. Tham s6 CVE cho ta do chénh léch trung binh gitta vi tri duong bo tinh toan
(SHORC) so v6i thuc do (SHORM) tai mdi doan luéi.
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st st st st ok ok ok ok ok ok ok ok ok ok ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk ok ok sk ok ok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok ok ok
WAVES FOR ILLUSTRATIVE EXAMPLE FOR MANUAL.

FILE CONTAINS ONLY OFFSHORE WAVE DATA. DT = 6 HR. DX = 15 FT.
sokokokokokok okokokokk kokokskoksk kokokskskk kokskskskok kokskokskok kokskskkok kokskskokok skskskskokok kskskskokok

2.0 1.00 -30.0 JAN 1987
2.0 1.00 00.0
2.0 1.00 00.0
3.0 1.00 -30.0
2.0 1.00 00.0
2.0 1.00 00.0
3.0 2.00 15.0
2.0 1.00 00.0
2.0 1.00 00.0
3.0 2.00 15.0
2.0 1.00 00.0
2.0 1.00 00.0
3.0 1.00 15.0
2.0 1.00 00.0
2.0 1.00 00.0
3.0 2.00 38.0
2.0 1.00 00.0
2.0 .......

a. File WAVES trong truong hgp khong c6 s6 lieu séng gan bo

3k 3k 5k >k 5k 5k >k 3k 5k >k 3k 5k >k 5k ok 5k >k 5k 5k >k 3k 5k >k 3k >k >k >k 5k >k >k >k >k >k >k >k >k 3k >k >k %k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k %k >k *k %k >k *k >k >k

WAVES FOR ILLUSTPATIVE EXAMPLE FOR MANUAL.
FILE CONTAINS OFFSHORE & NEARSHORE WAVE DATA. DT = 6 HR. DX = 15 FT.
kokskokokkok  skckokskoksk  skokokskoksk  skokskokskk  kokskokskok  skskokskkok  skkokskoksk  skokokskokk  skokskokskk  kokkokkk

2.0 1.00 -30.0 JAN 1987
-114185-116203-118172-121160-123158-120155-172153-124121-102134-097119
-103122-113183-110201-127162-129167-125164-124146-154163-129199-112133
-124146-154163-129199-112133-116203-118172-121160-123158-120155-172153
-124121-102134-097119-125164-124146-154163-129199-112133-154163-129199
-112133-116203-118172-121160-123158-120155-172153

2.0 1.00 00.0
-114185-116203-118172-121160-123158-120155-172153-124121-102134-097119
-103122-113183-110201-127162-129167-125164-124146-154163-129199-112133
-124146-154163-129199-112133-116203-118172-121160-123158-120155-172153
-124121-102134-097119-125164-124146-154163-129199-112133-154163-129199
-112133-116203-118172-121160-123158-120155-172153

2.0 1.00 00.0
-114185-116203-118172-121160. . . .. ..

b. File WAVES trong truong hgp c6 sb lieu séng gan bo
Hinh 3.4: Céc vi du file WAVES.
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(L6 gd ctia GENESIS)

RUN : ILLUSTRATIVE EXAMPLE FOR MANUAL

AMERICAN CUSTOMARY UNITS

GROIN X-COORDINATES

5 15

DISTANCE TO GROIN TIPS FROM X-AXIS

230.0 200.0

GROIN PERMEABILITIES

0.0 0.1

X-COORDINATES OF DETACHED BREAKWATER TIPS

20 30

DISTANCE TO BREAKWATER TIPS FROM X-AXIS

450.0 450.0

DETACHED BREAKWATER TRANSMISSION COEFFICIENTS

0.0

DATES OR TIME STEPS WHEN FILLS START

870101

DATES OR TIME STEPS WHEN FILLS END

870115

X-COORDINATES WHERE FILLS START

20

X-COORDINATES WHERE FILLS END

33

DX = 200.0 DT = 12.00 ISSTART = 1 N = 37 NTS = 60
NWAVES = 1 DCLOS = 15.0 ABH = 3.0 DZ = 60.0 D50 = 0.25
HCNGF = 1.0 ZCNGF = 1.0 ZCNGA = 0.0 K1l = 0.77 K2 = 0.38
SHORELINE POSITION AFTER O.YEARS = 60 TIME STEPS. DATE IS 870131

100.0 101.9 107.0 120.6 100.0 100.0 100.0 100.0 100.0 100.0
100.0 100.0 100.2 111.3 100.0 100.0 90.1 104.5 116.9 137.4
148.2 145.2 144.6 145.5 147.0 148.9 151.6 155.8 154.5 146.7
151.7 166.2 155.2 149.1 146.4 147.4 149.9

SHORELINE CHANGE AFTER O0.YEARS = 60 TIME STEPS. DATE IS 870131
0.0 1.8 6.8 20.3 -0.4 -0.6 -0.7 -0.9 -1.1 -1.3
-1.6 -2.0 -2.1 8.5 -3.3 -3.9 -14.4 -0.8 10.7 30.2
39.9 3.7 33.7 33.0 32.8 32.8 33.3 35.2 31.4 20.8
22.8 24.1 19.6 9.7 3.0 -0.4 0.0

OUTPUT LAST TIMESTEP NO. 60 DATE IS 870131

OFFSHORE WAVE DATA INPUT:

HZ = 1.00000 T = 2.00000 77 = 0.000000
CALIBRATION/VERIFICATION ERROR = 17.9221

CALCULATED VOLUMETRIC CHANGE = +5.03E+04 (YARDS3)
SIGN CONVENTION: ¢~ => EROSION, ‘“+’’ => ACCRETION
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File OUTPT

File OUTPT chita két qua tinh toan chinh ctia lan chay chuong trinh. Noi dung cta file
gom co:

a) Tieu dé cta lan chay va vi tri (tung do) ctia duong bo ban dau.

b) Vi trf dudng b tinh toan tai nhitng thai diém dinh trudc.

(

(

(¢) Thé tich cat van chuyén doc bd qua mdi doan duong bd, don vi m®/nam.
(d) Chiéu cao va huéng séng va tai mdi diém doc bd tinh cho timg 6 nang lugng
(

e) Luu lugng chuyén cat doc bd tai mdi doan dusng b vao bude thsi gian
cudi

(f) Vi tri dudng bo tinh toan tai lic két thic mo phéng va cac dudng bao (xa
nhat vé phia bién va gan nhat vé phia bd) trong tat ci cac vi tri bd bién
su6t thoi doan mo phong.

(g) Vi tri tinh toan ctia duong dong miic dai dien. GENESIS chi xét huéng ctia
duong nay, khong phai toa do tuyet déi. Duong dong mic dai dién duge coi
nhu cac duong b 300 m vé phia bg bién.

File SHORC

File dau ra SHORC chtta vi tri dudng bo “cudi cuing” (tai bude thai gian tinh todn cudi).
Hinh thiic cta file SHORC giéng nhu file SHORL, vi vay ta c6 thé copy két qua nay lam
dau vao (duong bd ban dau) cho mot doan md phéng ké tiép, chang han nhu khi ta mudn
mo phoéng trong trudng hgp thay ddi cach bo tri cac cong trinh, nhu ta da dé cap trong
phan Ly thuyét. Tiéu chuan khach quan vé do phit hgp, dinh lugng béi gia tri Yy, dudc
tinh bang chenh léch trung binh gita toa do dudng bo tinh toan (trong file SHORC) vdi
toa do dudng bo thuc do (file SHORM).

3.2.8 Cac 16i va canh bao

Sau khi chuan bi day du céc file dau vao, ta c6 thé chay chuong trinh GENESIS. Néu ban
méi ding chuong trinh, c6 thé sé gip phai 16i khi chay. Can cit vao cac thong béo, canh
béo 16i xuat hién trén man hinh ciing nhu file SETUP, ¢6 thé xtt Iy tuy ting trudng hop
(xem Phu luc C).

Mot tht thuat tranh 18i 1a thado gd mot dy an phite tap thanh nhiéu giai doan va chay
kiém thit mo hinh cho ting giai doan véi vai buée thoi gian. Ching han, néu nhu du an
c6 mot s6 cong trinh ciing v6i nuoi béi, file START ban dau chi nén c6 cac diéu kién bién
va ta chay thit. Tiép theo, ta c6 thé chi bo sung vio cdc mé han khong nhidu xa. Sau do
c6 thé them vao cac cong trinh khong nhidu xa. Cudi cling sau khi cac giai doan trudc kia
déu chay thong, ta bo sung nudi bai. Bing cach nay cac 16i sé bi co lap va xit 1y dé dang.
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Théng bao 15i

Thong béo 16i cho ta thong tin khi ¢6 16i lam nging chuong trinh tinh toan. Ldi c6 thé
x4y ra khi nhap s6 lieu khong théng nhat (chang han chi dinh ¢6 ba mé han nhung chi cho
vi tri ctia hai mé han thoi) hodc sy ¢6 nghiem trong trong tinh toan (nhu chay véi nhiéu
song 16n dén tit huéng qua xien goc véi duong bd). GENESIS duge xay dung trén co sé
cac phuong trinh vat 1y va cac thuat toan phu hop cho mot gii han nhat dinh, ma ta phai
tuan theo dé khong xay ra 16i.

Canh bao

Céc canh bao xuat hien khi mot trang thai bat 6n tiém tang bi phéat hién trong qua trinh
tinh toan. Mot canh bao thudng thay la thong s6 on dinh STAB (ttc 1a Rg) vugt qua 5,0
tal budc thoi gian bat ky (xem P.T. (2.28))). Néu STAB > 5,0 trong nhiéu budc thoi gian
hay gia tri cia STAB qua 16n. Véi nhitng truong hop nhu vay, két qua sé duong nhu khong
chinh xac va ta phai giam budc thoi gian DT.



Chuong 4
Bieu dién caic cong trinh va nudi bai

4.1 Loai cong trinh va tac dung ctaa ching

GENESIS c6 thé mo phéng tac dong clia cic cong tinh ciing nhu cac bién phap ki thuat
khéc viing ven bién. Céc loai cong trinh néi chung c6 thé bicu dién duge bao gom: mé han,
jetty, de chan séng lién bo (6 cac bén cang), dé chan séng xa b, va “bién phadp mém” nhu
nuoi bai. GENESIS cho phép ta két hop linh hoat céc loai cong trinh don gidn néi trén dé
tao ra cac cach bd tri phtic tap hon, chéng han nhu moé hinh chit T, chit Y, va jetty véi
cac nganh.

Trong mo phoéng bién doi duong bo, cac cong trinh gay ra hai tac dong truc tiép:

a) Cac cong trinh kéo dai trong pham vi viing séng vd ngan chin mot phan hosic toan
bo luong cat di chuyén doc bo phia thugng luu cong trinh, lam giam luong cat cap cho
phia ha luu. Tac dong ngan chan c6 the 1a tryc tiép, nhu véi cac mé han hodc jetty, hoic
gian tiép, nhu viing nude lang phia khuat ctia dap pha séng xa bo.

b) Cac dé chan song tach bo va cong trinh véi mot dau vuon ra ngoai ving séng vo,
tao ra nhiéu xa séng. Chinh sy nhiéu xa nay tao ra sy thay doi diéu kién séng (chiéu cao
song) tai ting vi tri néi rieng, anh hudng dén van chuyén cét doc bo.

4.2 S6 doan luéi cuia cong trinh

D6i v6i mo hinh hoa cho thiét ké, nén c6 it nhat 1a chin mat luéi (tdAm doan 1u6i) sau moi
dé chan séng hoic gifta cdc moé han lién ké nhau. Trong giai doan danh gia so bo hay tinh
toan cho mot pham vi duong bo dai va chi tiét tai mdi cong trinh 1a khong quan trong,
van nén c6 it nhat bén doan luéi.

Do dai doan ludi trong mo hinh can dude hya chon sau khi can nhic bon diéu kién sau:

a) Yéu cau vé do phan giai
b) Do chinh xéc ciia vi tri dudong bo thyce do va céac s6 lieu khac
c¢) Do tin cay mong dgi ctia dy doan (Phan 16n phuy thudc vao tham dinh va

chat lugng ciia s6 lieu song).

20
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d) Thai gian chay may tinh (phu thuoc vao bude thoi gian, s6 doan ludi va thoi
doan moé phéng).

S6 cong trinh c6 thé duge tinh dén trong moé hinh phu thudc vao cau hinh cu thé cta
GENESIS, ching han véi GENESIS:

S6 6 lusi t6i da: 60
6 m

o

S

a) S
) s6 m6 han (khong nhiéu xa + nhiéu xa) t6i da: 70

c¢) S6 de chan song tach ba: 20

d) S6 dot nuoi bai: 50

Luu ¥ ring thoi gian tinh toan sé tang lén dang ké khi thém vao céc cong trinh nhiéu xa.

4.3 Biéu dién cac cong trinh

Phan nay trinh bay nhitng kha nang ciing nhu han ché ciia GENESIS trong viéc biéu dién
cac cong trinh. Nhitng vi du duge dua ra la sy biéu dién duge 1i tudng hoa ctia nhitng cach
bé tri cong trinh khac nhau. Li thuyét “6 nang luong séng” va “mién tinh toan van chuyén”
da dé cap dén trong Muc , 1 co s6 cho viéc biéu dién anh huéng ciia cong trinh. Luu
¥ ring trong mo hinh, céc cong trinh dude coi la “rat manh”, chang han cac mé han/jetty
dat tai duong phan chia cac doan luéi va khong dia day nhu mot doan luéi.

C6 bon quy tac dit cong trinh nhu sau:

a) Vi tri ctia cong trinh duge xéc dinh béi vi tri cac dinh cta né, dat tai vach
cac doan ludi.

b) Néu mot bien (tai vach s6 1 hodac N + 1) khong duge ta chi dinh cu thé Ia
mo han, GENESIS sé ty dong ap dung mot dieu kién bién “bai c¢6 dinh”.

c¢) Can c6 it nhat hai doan ludi gitta cdc mé han. Mé han khong thé dat trén
doan sat canh bién mo hinh.

d) Vi tri clia cac dau cong trinh nhidu xa c6 thé tring nhau (cting trén mot
vach luéi), nhung cong trinh khong duge chong chéo.

Cac vi tri hgp 1é ctia cong trinh

Hinh cho thay céc cach dat cong trinh hop le. Cac mé han khong nhiéu xa c6 thé duge
dat sau dé chan song (nhung mé han nhidu xa thi khong thé). Ngoai ra, cdc dau cong trinh
c¢6 thé ndm trén cling mot 6 ludi v tham chi c6 thé “triing nhau” (c6 cling khoang cach tit
mdi dau cong trinh t6i duong bo). Tt d6 ta c6 thé tao ra cac cong trinh phiic tap nhu mé
han cht T, cha Y, v.v.
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DISTANCE OFFSHORE

DISTANCE OFFSHORE

g

~

NOMNDIFFRACTING GROINS
BEHIND DETACHED BREAKWATER

|

2
=

TIPS OF TWO BREAKWATERS
IN SAME CELL

tzzzmd

$2Z2z77

x

TIPS OF ONE DIFFRACTING
GROIN AND ONE BREAKWATER
IN SAME CELL

l&22222?:225

()

TIPS OF JFETTY AND ARFAKWATFR
IN SAME CELL

s

&

ALY

DISTANCE ALONGSHORE

Hinh 4.1: Vi du veé céc cach dat cong trinh hop le.

GROINS SEPARATED BY
LESS THAN TWO CELLS

ADJOINING CELLS

N\

GROINS PLACED NEXT
TQ A LATERAL BOUNDARY

? ONE CELL
1
,4
n
24 25 27

DIFFRACTING  GROIN BEHIND
A BREAKWATER

@mm&}

PINNED BEACH
Z"‘G"‘Ezﬂ AT AT N+1
o
T ?
% %
1 2 N N+!

TIPS OF BREAKWATERS OVERLAP

S,
&_Em

DISTANCE ALONGSHORE/GRID CELL NUMBER

Hinh 4.2: Vi du vé cac cach dat cong trinh khong hop lé.

52
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MULTIPLE DETACHED BREAKWATERS

y 3 LENGTH ARBITRARY
ORIENTATION TWO TIPS AT
fé‘;m l ARBITRARY / SAME CELL
EZZZ4
& & o 2
=] =
E \_% =
N
S N = TN TRANSMISSION
N =
z
7 \_ BREAKWATER
[=]

ACROSS BOUNDARY

1 10 v 24 30 35 50 66  N+1 X
DISTANCE ALONGSHORE/GRID CELL NUMBER

Hinh 4.3: Cac tham s6 gin v6i dé chan song

Cac vi tri khong hgp 1é ctia cong trinh

Hinh minh hoa nhitng han ché chinh trong cach dat cong trinh. M6 han phai duge dat
cach nhau it nhat 1a hai doan luéi, (n6i chung diéu nay thuong thod man tren thuec té). Mo
han khong duge dat sat bién (cd bién déng lan bién mé). Cac cong trinh nhiéu xa khong
duge xen ké v6i nhau vé vi tri (trit truong hgp céc dinh trung nhau nhu trén Hinh .

Dé chan séng

Hinh minh hoa cac dé chin séng v6i tham s6 thay doi: chiéu dai, hé sb truyén song
qua, huéng dit, khodng cich xa bd, va khodng cach gitta hai dé chin séng trong cliing mot
day. Dé chan song ciing c6 thé cat qua bien moé hinh, nhung trudng hgp phiic tap nay can
duge mo phéng can than. Mot chd ¥ nita la néu trong qua trinh chay, duong bo tién ra
phia bién va cham vao dé chan séng (hién tugng tombolo) thi chuong trinh sé dimng lai.

M6 han

Hinh minh hoa cac cach biéu mé han duge chap nhan trong mo6 hinh. Mé han don c6
thé c6 chiéu dai tuy y va phai duge dat song song vdi truc y trong GENESIS. M6 han duge
coi 1a kéo dai vo han vé phia dat lien (véi toa do —9999 m), va khong bao gio bi x6i dén
gbc mé han. Tuy vay, mé han cé thé bi boi 1ap hoan toan, chang han khi nudi bai va khoi
phuc lai hoat dong khi song tac dong gay xoi.
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/.JErT‘rstaN AT i=1 OR i=N+1

GROINS WITH DIFFERENT
LENGTHS AND PERMEABILITIES GROINS BURIED

BY BEACH FILL

DISTAMCE OFFSHORE

1 10 20 20 4 51 M1
DISTANCE ALOMGSHORE/GRID CELL NUMBER

Hinh 4.4: Cach dat hgp lé cac mé han don gian

4.3.1 Cac cach bd tri phic tap cia mé han

Céac mo han véi cach bo tri phite tap nhu moé han chit Y, chit T va ¢6 thé dude biéu dién
bang cach dat cAc moé han nhiéu xa va dé chan séng tring véi nhau. Hinh [4.5/ cho thay vi
du biéu dién cic cong trinh phiic tap, va Bang 3 liét ké cac thong sb tuong ting trong file
START.

Trong vi du & Hinh [4.5] c6 mot s6 diéu dang luu ¥

a) Tai nhitng vi tri tiép ndi clia cac cong trinh, cac bién kiéu IX, Y, va D phai giong
hét nhau

b) Dau ngang clia mé han T (Hinh [4.5b) phai duge bidu dién bdi deé chdn séng tach
b3, mbi cai déu néi véi mé han. Néu khong biéu dién nhu vay, chuong trinh sé khong chap
nhan hai cong trinh nhiéu xa chong chéo nhau (nhu Hinh .

¢) Két noi gitta hai dé chdn song tach bd phai chinh xdc ¢ ciing mot vi tri (trén
Hinh [4.5p).

d) Tat ¢4 mé han gin vé6i de chan séng phéai 1a loai m6 han gay nhiéu xa.

* Xem Hinh [4.5]
** Gia tri chon tuy ¥

1Gdm c6 IXNDG, IXDG, IXDB, YNDG, YDG, YDB, DDG, DDB.
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DISTANCE OFFSHORE (m)

_¢ GROW
500 oR
5pu'R

400 «—MODELED
300 |

200 E

100¢1 " |

1 A

12

5001 ANGLED JETTY
400 - {& :D
300 | | | o
000 aoTuAL = g
100} | s
N |
' 97 100

95

DISTANCE ALONGSHORE/GRID CELL NUMBER

2001~ T-GROIN MODELED
150} AL
100} ”
7
N I 7 B Y W
45 50 56 !
b.
250 DIFFRACTING GROIN WITH SFUR
200 (4 N\, MODELED
150 ?,‘.*(""
100 ACTUAL— ZZ% })
'4
S0 7 l
/]
J'l 25 31 !
d.

Hinh 4.5: Vi du cdc mé han va jetty c6 cach bo tri phiic tap

Bang 4.1: Dau vao trong file START ctia cac vi du cong trinh c6 cach bo tri phiic tap

’ Bién ‘ M6 han c6 goc (a) ‘ M6 han T (b) ‘ Jetty xién goc (c) ‘ Mo han n/xa c6 nganh (d) ‘
IDG 1 1 1 1
NDG 1 1 1 1
IXDG(I) | 1 50 100 25
YDG() | 350 135 410 225
DDG(I)** | 3,1 2,0 3,5 1,7
YG1** 120 - - -
YGN** - - 630 -
IDB 1 1 1 1
NDB 1 2 1 1
IXDB(I) |1 12 45 50 50 56 | 97 100 25 31
YDB(I) 350 400 135 135 135 135 | 410 410 225 135
DDB(I)** | 3,1 3,5 1.8 2020 23 | 3.7 35 17 1.3
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100 -

Bo +— SHORELINE
SEAWALL

&0

40

DISTANCE OFFSHORE (M)

SEAWALL
20

|
|
|
|
|

[

, | | {
10 20 30 35 40
DISTANCE ALONGSHORE/GRID CELL NUMBER

Hinh 4.6: Vi du minh hoa céch b6 tri tusng bién don gian.

4.3.2 Tudng bién

Céc doan tuong bién cé tac dung cé thé duge dat & vi trf bat ky trén luéi. Ta c6 thé biéu
dién nhiéu doan dudng bién bing cach dit cac gia tri —9999 (m) trong day so vi trf tuong
bién doc theo bs. Hinh cling v6i bang s6 sau day la vi du bieu dién hai doan tuong
bién ngan trong GENESIS. Chi ¥ rang tudng bién khong nhat thiét phai thing ma cé thé
theo dudng cong song song véi duong bd, chang han nhu ke da do. Dudéi day la céc gia tri
y can nhap vao file SEAWL.

-9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 60
589 58 57 56 55 54 53 52 51 50
-9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 10
10 10 10 10 10 -9999 -9999 -9999 -9999 -9999

4.3.3 Nuébi bai

Céc dgt do cat nudi bai ¢6 thé thuc hien & vi tri bat ki trén bai bién va c6 thé chong chéo
nhau vé ca khong gian va thoi gian. Mot khi khoi luong cat duge chi dinh, GENESIS sé
quy ra khodng cach trung binh ma dudng bo sé tién ra trong mdi bude thoi gian.

Céc gia tri sau day trong file START.DAT biéu thi cho nuoi bai trén Hinh :
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3
401 BEACH FILL

5 01 JAN — 28 FEB 1989

g J

S 30| — 7

I

£ T~ BEACH AL

o 15 JUN — 15 JUL 1989

Lad

Q 201

Z

7

[=]

101 - — — — 7
ORIGINAL SHORELINE ~ |
1 1 | 1 1 -
10 20 30 40 50
DISTANCE ALONGSHORE/GRID CELL NUMBER
Hinh 4.7: Vi du minh hoa trusng hop do cat don gian
IBF: 1
NBF: 3

BFDATS(I): 890101 890101 890615
BFDATE(I): 890228 890228 890715

IBFS(I): 1 10 20
TBFE(I): 30 20 60
YADD(I): 20 5 5

Ngoai biéu dién hai dgt do cat chong lén nhau (mot lugng 20 m do vao doan 1 — 30
va lugng 10 m do vao doan 10 — 20), ta c6 thé phan tach thanh ba lan dd ndi tiép nhau.
Khi d6 can nhap s6 lieu dau vao nhu sau:

IBF: 1
NBF': 4
BFDATS(I): 890101 890101 890101 890615
BFDATE(I): 890228 890228 890228 890715

IBFS(I): 1 10 20 20
TBFE(I): 10 20 30 60
YADD(I): 20 25 20 5

Can chd ¥ ring céc gia tri trén cting mot cot déu thude mot lan dd. Con cac gia tri
trén mot dong thi khong nhat thiét sip xép theo trinh ti thoi gian.
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4.3.4 Céu hinh ctia cac cong trinh thay doi theo thdai gian

Trong nhiéu du an c6 cong trinh duge xay dung, stta doi, dd boé hoic phé huy dién ra cling
v6i bién ddi duong bs. Trong trudng hgp nay can chia qué trinh mé phéng ra thanh nhiéu
giai doan. File START véi cach bo tri cong trinh ban dau sé c6 tac dung trong giai doan
thtt nhat, dén khi bat dau c6 thay doi cong trinh. File SHORC (dudng bd tinh toan) vira
dugdc tao thanh sé duge van chuyén sang thanh file SHORL (dudng bd ban dau) ctia giai
doan mo phéng tiép theo, véi mot file START khéac tuong tng vé6i cach bd tri méi. Cach
lam nay dudc lap lai, dé dién ta nhiéu giai doan thay doi clia cach bo tri cong trinh ciing
nhu dieu kién. Thong thuong hé diéu hanh may tinh sé cho phép ta tao mot file batch gitp
cho tu dong qué chudi tinh todn gom nhiéu giai doan.



Chuong 5

Nghién citu cu thé cho du an tai
Lakeview, Ohio, Hoa Ky

5.1 Giéi thigu

Toan bo chuong nay nghién cttu cho mot dir an trong dé c6 ap dung chuong trinh GENESIS,
dong thoi ciing dé cap dén cac ki niang van hanh mo hinh. Dy an Lakeview tai Lorain,
bang Ohio nam bén bd ho Erie. Cong vién Lakeview & cach cdng Lorain khoang 800 m vé
phia Tay. Duong bo 6 day thiéu cat tir nhién, tham chi mot s6 doan bd khong c6 bai cat.
Trude tinh hinh nay chinh quyén dia phuong mudn bao vé cong vien khéi x6i 16 va tao ra
mot bai cat phuc vu giai tri.

Du tai lieu vé du an 1a khé di, s6 lieu séng thie do con thiéu va can duge tdng hop tit
tinh toan hindcast cing mot s6 it s6 lieu do duge. Dy 4n ¢6 quy mo nhé va don gidn vita
tam cho mot vi du minh hoa ting dung GENESIS.

C4c tai lieu khai quat vé khu viie dit 4n (diéu kién tu nhién, dan sinh, xa hoi) cling nhu
quy trinh thiét ké da c6 day da (USAED, [1975; [Walker va nnk., |1980). [Pope va Rowen
(1983) béo cao két qua mot dgt theo doi hien truong kéo dai 5 nam, danh gia hieu qua du
an thong qua tinh thay doi luong cat va dién bién dusng bo. Trong phan tiép theo, mot
s6 noi dung trong cac tai lieu nay ciing duge dé cap dén trong viéc xay dung mo hinh tinh
toan.

D6i v6i mot khu vie nhu Lorain, viec duy tri bai can phai két hop do bai va duy tri
bao dudng dinh ky. Tuy vay, khodng duong b 1an ra ho thuong bi san bang béi nhitng con
song va do d6 doan bo nén duge chin lai béi cac mo han. Dong thdi moé han it gay anh
huéng dén doan dudsng bd ké bén, vi néi chung trong viing khong cé cat dé xay ra xo6i. Ta
ciing can xét dén van chuuyén cat ngang bd. Ché do séng trong ving ho bi chi phdi bsi
nhing séng c6 chiéu cao 16n, chu ki séng ngan duge phat sinh tit nhitng da gié ngan trong
nhitng con bao nhé xdy ra thuong xuyen. Két qua la séng 16n c6 xu huéng day bun cat
ra xa bd, trong khi nhiing con séng ling c¢6 chu ki dai, suét trong mua he véi xu hudng
chuyén cat vé phia bs ciing khong dua bt dip cho lugng mat di. Nhu vay bs dang thiéu
cat, va lugng cat bi diy ra xa bo sé phan tan va khong tré ve. Vi vay mot suy nghi logic

29
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1a bao vé luong cat biang nhitng dap chin séng tach bs dé gidm nang luong song téi dong
thoi gitt cat khong bi troi ra xa bo.

D1 4n nay, thyc hién nam 1977, 1a cong trinh c¢6 dé chian séng dau tién véi muc dich
on dinh bai phuc vu giai trf dau tién c6 ¢ Hoa Ky (Hinh .

Huéng van chuyeén céat tong cong doc bd trong khu vuc la tit Dong sang Tay, nhu ta c6
thé suy luan tit da gié trén ho Erie (Hinh , v6i lugng van chuyén tiém nang uée tinh
len t6i 45900 m®. Tuy vay do séng tit phi Dong bi chan khuat phia sau cac dé chan séng
clia cang Lorain, thuc té lugng chuyén cat qua Lakeview lai c6 huéng tit Tay sang Dong
va chi 1a 3820 dén 6120 m3/nam do thiéu hut cat. Chinh sy thiéu hut cat ty nhién nay ma
bd bi x61 manh.

N& litc ban dau dé bao veé tai san noi day la xay dung cac moé han va tudng chin nhung
sut stta chita thuong xuyeén ciing khong thé ngin duge x6i 16. Séng béo trong thoi ky nude
ho dang cao sudt nhitng nam 1970 da pha hoai bo, lam x6i chan va sap tuong chin &
Lakeview cting nha tam ctia khu vic.

5.2 Giai phap thuc hién trong du an

Dé thyc hién muc tiéu dé ra, mot s6 ké hoach dude thiét lap bao gdm nuoi bai, mé han va
dé chan song; ké hoach duge xay dung nam 1974 trong nghién cttu kéo dai mot ndm ma
khong phai st dung mo hinh toan hay vat 1y nao, véi két qué 1a bao cdo GDM (USAED,
1975). Dy an duge hoan thanh thang 10/1977 va tit d6 bat dau mot thoi gian 5 nam. Viéc
do cat nhim bio vé cong vien va tao ra bai cat nhim phuc vu giai tri, con cac dap chin
song tach bd va mo han 1a dé gitt lugng cat duge do. Du an da thanh cong; bai cat da on
dinh v& lugng cat bd sung nudi bai trong vong 5 nam dau tien ké tit thang 10/1977 chi
khoang 35% khoi lugng udc tinh.

5.2.1 Giai phap cong trinh va nué6i bai

Hinh |5.3| cho thiy du an ba dé chén séng tach bs bing da do va hai dap mé han dé chin
giit lugng cat do nuoi bai. Chiéu dai bai duge tinh 1a khodng cach gitta hai mé han, bing
381 m, va khodng cach trung binh tit ke bo cong vién t6i dé chan séng la 152 m. Mai dé
chan séng dai 76,2 m va cach déu nhau mot koang 48,8 m. Do sau nude tai dé chan song
bién déi tit 3,0 m dén 4,0 m; tuy theo bién ddi muc nude ho. Cac dé chdn séng co cao
trinh dinh 1a 1,83 m phia trén mitc nuéc ho binh quan nhiéu nidm. M6 han phia Tay, bang
bé-tong dai 50,0 m va mé han phia Dong, mot mé han két hgp bé tong va da do, dai 110 m,
c6 tac dung ngan chan cat thoat ra khoi khu vige du an. Ngoai trit mot moé han nhé nam
bén canh phia Tay ctia khu vic dy an, doc bd hai phia hau nhu khong c6 bai.

Lugng nuoi bai ban dau 1a 84100 m? véi cao trinh thém bai 1a +2,44 m. Sau khi do
cat da x4y ra hieén tugng x6i 16 gan phia Tay v khu vuc nay dude bo sung cat véi khoi
lugng 4590 m? vao thang 7/1980 va 2290 m? nita vao thang 9/1981. Tuy vay, that bat ngo
la tong luong cat do lai on dinh va tham chi da c6 mot chit tang trong thé tich bai hang
nam (2290 m3/nam trong suét 5 nam theo doi, ngoai hai 1an bo sung cat néi trén). Trong
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Hinh 5.2: Anh hang khong ctia cong vién Lakeview, 17/11/1979
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khi thiét ké, luong cat that thoit hang nam dude du tinh 1a 3820 m?, gan bang 5% khdi
lugng do cat ban dau. Ro rang 1a du an da hoan thanh hai chi tieu thiét ké dé ra: bao ve
khu cong vién va tao ra mot bai cat phuc vu giai tri. Anh hang khong thu duge cling cho
thay di 4n hau nhu khong tac dong dén duong bo hai beén.

5.2.2 Bun cat

Vat lieu bai dia phuong 1a cat quartz min, phan cap rd rang, trong khi dé vat lieu do thi
tho hon (tuong d6i min), chi gom 50% hat quartz, va phan cap xau hon. Sau khi hoan
thanh du an, vat lieu dé da duge phat hien 1a tap trung nhieéu & vi tri canh céc dé chin
séong ve phia bo. Cadc mau biin cat con cho thiy day ho tit bo cho dén khodng cich xa bo
91,4 m déu bao gom cat tir ¢d trung binh dén tho ciing véi soi.

Céc lan lay mau lién tuc trong sudt 5 nam ké tit khi do cat lan dau cho thay cét dia
phuong tién vao bien phia Tay ctia khu vire dut 4n va cat chuyén khoi khu vue véi luu luong
van chuyén nhé hon qua bién phia Dong. Khong thay c6 biéu hién chuyén cat ngang bo
qua khe gitta cac dé chan song.

5.2.3 Muc nuéc va vi tri dudng bo

Khong c6 bién dong theo trieu thién van, nhung muyc nudéec ho Erie van bién dong theo
thay doi khi hau ngédn han va dai han. Trong subt giai doan theo déi kéo dai 5 nam, muc
nudc trung binh thang cao nhat do duge 1a 1,49 m trén muc chuan nudc thap nhat (low
water datum, TWD), va thap nhat 1a 0,34 m duéi LWD. (Nam 1986 da c6 ki luc méi véi
muc nude cao 1,55 m trén LWD). Néu xét chudi mic nuée ho binh quan thang thi bien do
dao dong nam 16n nhat tinh duge 13 0,84 m; va gia tri chiéu cao véi miyc nuéc dang véi do
lap lai bang 1 nam tinh duge 1a 0,46 m.

D4 thay nhitng dau hiéu bién doéi dia hinh theo dang duong sin trong qué trinh do bai,
biéu thi ré xu huéng bién doi ctia bai theo dang séng va dong chay phat sinh khi c6 de
chin song. Trong khoang thoi gian 6 thang tit 10/1977 dén 5/1978, hinh dang clia dudng
bs da dan 6n dinh, vi khoang 1 nam dudng bo da dat hinh dang can bing véi cac doan
boi ldng sau méi dé chin séng. Anh hang khong cho thiy cac doan bdi hinh thanh ré rét
trong mia thu khi nuée ho con thap; ching sé mot phan bi ngap va do d6 duong bd sé
phan nao thang hon khi nuéc hd dang cao vao mila xuan.

5.2.4 Ché do séng

Tai thoi diém bay gid da co tai lieu tinh todn séng hindcast trong vong 3 nam (Saville,
1953) cho ving Cleveland, Ohio cach khu viyc dit 4n 40 km vé phia dong. Sau khi chinh
Iy lai da gi6 va do sau nudce, cac du liéu nay co thé duoc ap dung cho viing Lorain. Chiéu
cao va chu ky song trung binh trong tinh toan hindcast lan lugt 14 0,46 m va 4,7 s. Chiéu
cao séng hang nam 16n nhat gan dat t6i 2,44 m, véi chu ky lén t6i 7 s. Dé phuc vu cho
viéc tinh toan dién bién duong bd, van chuyén cat duge coi nhu chi do séng trong thoi ki
mat ho khong déng bang, tit 1/4 dén 30/11.
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5.3 Nhap s6 liéu

Phu luc D 1a noi dung cac file dau vao st dung cho cac lan chay thit ban dau ciing nhu
lan kiém dinh va tham dinh cudi ciing. Cac file OUTPT ciing dugc in ra.

5.3.1 Sb liéu cho file START

Céu hinh ban dau dé tinh toan trong mo6 hinh dudc cho trong file START INIT. S6 licu
nay mo phéng trang thai ty nhién ciia khu vige. Nhu ta sé dé cap tiép theo day, nhiéu dai
luong duge xac dinh dira vao anh vé tinh, va cac dai luong khac chi 1a wéc doan ban dau.
Ta sé danh sy phan tich cho mot sé lieu chon loc.

Dong A.3. Chiéu dai ciia dé chan séng 1a 76,2 m v6i khodng cach gitta chiing 1a 48,8 m.
Mubn c6 do phan giai tot ta can danh 10 doan Iu6i cho mdi doan dé chan séng va khoang
4 doan lué6i cho mdi khoang cach; tit d6 DX = 7,6 m la mot Iwa chon hop 1y, vira di dé mo
phong chi tiét hinh dang cong trinh, lai vita han ché khong c6 quéa nhiéu doan Iudi tinh
toan.

Dong A.5. Vi s6 lieu séng do dude cach nhau 6 h, nhu ta sé ban dén sau day, lay gia
tri u6c luong ban dau DT = 6 h. Tuy vay do DX = 7,6 m 1a gia tri tuong d6i nhoé néu ta
ding DT = 6 h, chic chin sé c6 nhitng canh bdo vé on dinh (R, hay STAB qua lén). Gia
tri ban dau DT = 6 h dé thit xem R, 16n ¢d nao véi diéu kien séng nhu vay. Néu R, qué
16n, DT sé duge giam xudng cho dén khi R, < 5 hodc c6 rat it thong bao 16i vé 6n dinh.

Dong A.12. Céc gia tri k; va ke dude xéac dinh trong khau kiém dinh. Véi 1an thtt dau
tién nén ta chon gia tri thién nho. Mot gia tri 0,77 duge chon tuong tng véi luu lugng
chuyén cat khoang 16430 m?®/nam. Néu luu lugng chuyén cat thap hon trong thuec té, thi
gia tri k; duge kiém dinh sé thap hon 0,77.

Dong B.1. Gia tri ctia cac thong s6 hiéu chinh nay c6 thé duge thay doi trong giai doan
tiép sau, nhung ban dau ta git nguyén ching nhu nhitng gia tri mac dinh

Dong C.1. Cat dia phuong c6 duong kinh trung vi nam trong khodng titr 0,15 mm dén
0,20 mm. Tuy vay, vat liéu cat do c6 dudng kinh trung vi 1a 0,40 mm; vi vay ta sé lay gié
tri nay vi vat lieu do sé chiém wu thé sau khi do cat.

Dong C2. Thiét ké cho thay lugng do bai ban dau cé cao trinh thém bai 1a 2,44 m.

Dong C.3. Chiéu sau gi6i han chuyén cat dude uéc lugng bang hai lan chiéu cao séng
16n nhat trong nam (2,44 m trong truong hgp du an) do do lay bang 2,88 m.

Dong D.1. Vi hai mé han khac ngén, ta coi ching 12 mé han khong nhiéu xa. (Trong
khau hiéu chinh sau nay, c6 thé dé dang chuyén sang mé han nhiéu xa dé kiém tra do nhay
ctia mo hinh d6i véi gia thiét nay).

Cac dong D.4 va D.5. Kich thuéc hinh hoc ciia mé han duge doc tir &nh hang khong va
kiém tra v6i ban so do thiét ké mit biang cong trinh.

Dong F.2. Cac diéu tra tién hanh tir 10/1977 dén 11/1979 cho thiy do doc day ho la
khoang 1:20 & sau cac dé chan séng va 1:15 trong vung gitta cac mo6 han. Ta sé chon mot
do doc trung binh 1:18 cho toan ving.

Dong F.3. M6 han phia Dong duge xay dung lién khéi dé ngan khong cho cat troi ra
khoi khu vire bai. Do dé ta coi mé han khong xuyén thau va rat it cat chuyén qua dinh
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mo han.

Cac dong F.4 va F.5. Lugng cat chuyén vao khu vie du an tit cac bién hai phia bi chi
phdi chit yéu béi cac gia tri chiéu dai cac moé han. Cac gia tri so bo co thé lay bing cach
do trén anh hang khong, nhung c6 thé sé duge thay doi trong qué trinh kiém dinh dé c6
dugde hiéu ng ngan can bin cat tot nhat.

Cac dong G.6 va G.7. Cac dac trung hinh hoc ctia dé chan séng dude dé dang tim dugce
qua anh hang khong.

Dong G.9. Cac dé chin séng duge thiét ké dang da do nhiéu 16p theo tidu chuan (SPM,
1984) va khong phun vita. Do d6 ching sé ¢6 cho song truyén qua mot phan. Dong thoi, sé
c6 tran dinh trong giai doan c6 nudc cao va séng 16n. Cac dé chin séng theo d6 sé c6 he
s6 truyen séng tuong déi thap va nhu nhau, vi ching duge thiét ké tuwong tu. Tuy vay, do
sau nudce khac nhau tai chan cac dé chin séng nay sé lam thay doi cac thuoc tinh truyén
song va nhitng diém khac nhau nhé khac giita cac cong trinh nay ciing vay. V6i ude tinh
ban dau, ba hé s6 truyen song sé duge lay bang khong va ta sé chinh ching vé sau nay.

Dong |.4. Nuoi bai duge thiye hién trude va sau thoi khoang mo phong, va khong phai
vao thoi gian gitta hai lan chyp anh vé tinh (thdi doan mo phéng). Do d6 khong c6 do bai
lam dau vao mo hinh.

Sé liéu trong file SHORL

C6 mot s6 cach cho ta vi tri dudng bo, chdng han tit cac mat cit ngang bs gan nhau, do
dac tryc tiép duong bo, tit do dia hinh khu vige, hosic tit &nh hang khong. Theo cach cudi
cling nay, can thu thap anh trong nhiéu thoi diém tuong tng v6i muc nude da biét. Tu
anh thu duge can duge s6 hod vi trf ctia duong bo mot cach thii cong, dé xac dinh toa do
ctia duong bd so véi mot duong chuan tuy ¥ c6 xu huéng song song véi duong bo. Tit khéo
sat thuc dia, khoang cach trung binh gitta dudng mép nude va duong dong miic “chuan cao
do” dugce xac dinh cho nhitng doan b tieu biéu. Sau d6 cac khoang cach nay sé dude cong
vao hodc b6t di tit nhitng toa do trong qua trinh s6 hoa.

Céac anh hang khong ctia khu vyc dy 4n duge chup trong khoang tir 1/10/1977 dén
18/9/1984; trong d6 ba bitc d&nh vao nhing ngay 24/10/1977, 9/10/1979 duge chon ra
phuc vu nghien citu. Tt 10/1977 dén 1980 khong ¢6 nudi bai, do dé sé don gian hoa bai
toan va thich hgp v6i mo phong hon. Céan cit vao kich thude cta cac cong trinh co trong
anh ma xac dinh duge ti 1é ctia anh 1a 1:2300. Khi s6 hoa, &nh duge phéng dai len ti le
1:1500 dé dam béo sai s6 khoang cach chi 1a 0,3 m hay mot sai s6 thé tich 841 m3.

Pope va Rowen| (1983)bao cdo vé myc nude ho trung binh lan lugt trong ba tam anh
lan Iuot 14 0,79 m; 0,76 m; va 0,73 m. Do déc bai ngang khi méi do 1a 1:5, sau do dan tién
t6i 1:12 trong khoang 6 thang tiép theo. Bing cach chon do doc bai trung binh bang 1:12,
tinh ra dugc cac khoang cach phuong ngang tuong tng la 9,5 m; 8,8 m va 9,1 m nhu céc
s6 lieu chinh dé cong véi cac vi tri duong bd s6 hoa duge. Vi GENESIS khong cho phép
mat cit chuyen tiép. Su chuyén tiép tit mai déc sang thoai hon duge gia thiét ring da xay
ra vio ngay bat dau mo phéng, 24/10/1977. Sy chuyén tiép nay duge phac hoa trong vi
tri duong bs ngay 24,/10. Mt cat ngang duge biéu thi bdi mot dudng théng tit dinh thém
bai véi cao do 42,4 m xubéng do sau gidi han van chuyéen biun cat, —4,8 m. Ngoai ra, doan
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Hinh 5.4: Vi tri cac duong bo do dac ¢6 hiéu chinh

chuyen tiép con dugc gia st lam quay mit cit ngang qua tam ciia né, tai cao do —1,2 m.
Vé hinh hoc, diéu nay tuong duong béi dudng bo bi thodi lui di 8,5 m khi do dbc chuyén
doi tit 1:5 sang 1:12. Khoang thoai lui nay dugc trit khéi vi tri ctia duong b vao ngay
24/10/1977.

Walker va nnk.| (1980)ciing dé cap dén thay ddi vé thé tich bai khu vic dy an trong
khoang thdi gian gitta cac date dnh vé tinh néi trén. Tt 10/1977 dén 10/1978, thé tich
tang them 1a 3290 m?, trong khi tit 10/1978 dén 11/1979 thé tich bi mat di u6c ching
306 m3. Mat khéac, néu ta tinh toan so sanh tir s6 lieu vi tri dudng bd khi cac con s6 tuong
dng tim duge a 10320 m? (tit 1977 — 1978) va 5280 m?® (tit 1978 — 1979). Lay duong
bs nam 1977 lam chuan thi thay déi vé thé tich duge quy ra mot sai sé trung binh 1a 2,5
m (1 mm trén &nh hang khong) déi v6i ude tinh vi tri duong bo 1978, va sai s6 0,82 m
(0,3 mm trén anh d6i v6i dudng bs 1979. Dé thong nhat véi cac nghién citu trude day, cac
vi tri duong bo 1978 va 1979 dudc dich chuyén tién len, lan lugt 1a 2,5 m va 0,82 m, dan
dén chenh lech thé tich 1a 3260 m? trong thoi gian ti 10/1977 dén 10/1978 va —256 m? ti
10/1978 dén 10/1979. Vi tri b do dac c¢6 hicu chinh duge biéu thi trén Hinh (5.4 va cac
file SHORL tuong ting trong Phu luc . Theo Hinh [5.4] xu huéng chung la ¢6 x6i 16 doc
bd phan phia Tay khu vie dy an va boi lang phia Dong khu vue.

Hinh biéu thi thay doéi vé thé tich bai trong khu vuc nghién ciu lay thé tich bai
10/1977 lam chuan. Thay do6i thé tich bién thién dang ké theo miia, v6i syt tang thém vao
mila dong va mat mat vao mila he. Trai v6i dit doan ban dau, bién doi theo mila dudng
nhu tang theo thoi gian, thay vi mot xu huéng dat dén mot trang thai can bang. Luong
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Hinh 5.5: Thay ddi thé tich bai thuc do trong khu vite nghién ciiu

tang them cé thé duge giai thich bang su bién ddi dai han ctia ché do song va muc nudc.
Ngoai ra ciing c6 thay doi dang ké vé the tich bai qua ting nam, méc du xu huéng chung
do dac dugc 1a boi lang vao mila xuan va mila thu, tuong tng véi cac thé tich uée tinh
dugc qua phuong phap binh phuong nhé nhat lan lugt 1a 1680 m? /nam va 1910 m?/nam.

S6 liéu trong file SEAWL
Trong mo hinh, tuong chin duge dit tai mot s6 vi tri doc theo bd, duge dinh vi tit anh
hang khong. File SEAWL dugc cho trong Phu luc

Sé liéu trong file DEPTH

Khong can c6 mot file DEPTH vi ta khong diing mo hinh truyén séng ngoai. Li do 1a séng
tan xa dé chin séng chinh I3 thanh phan chii dao trong qua trinh truyén séng, va bién
thien chiéu cao va huéng séng vé doc bo sé kha nho (do séng khac xa qua dia hinh déy
tuong dbi phang véi dudng dong mitc day gan nhu song song).

Sé liéu trong file WAVES

Ciing vdi phan 16n nghién cttu ctia mo hinh ho4 dién bién dudng bo, tai lieu do séng tai khu
vifc trong khodng thoi gian gitta cic lan do vi tri duong bo 14 khong c6 sén. Thay vao do,
tinh toan séng (Saville, 1953)) cho hd Erie giai doan 1948-1950 dugc sit dung dé doi chiéu
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Bang 5.1: Cac dong s6 lieu mau trong cac file WAVE

WAVE _INIT WAVE 2T WAVE CNG WAVE _DIFF
T H 0 T H 0 T H 0 T H 0
S m ° S m ° S m ° S m ©

45 152 53 80 152 -53 80 183 53 80 0093 -33
30 061 -30 60 061 -30 6,0 0,73 -30 6,0 0,54 -30
30 061 -8 60 061 -8 60 067 -8 60 059 -8
20 030 0 4,0 030 0 40 030 0 40 026 0
30 061 15 60 061 15 60 055 15 6,0 053 15
30 061 38 60 061 38 60 049 38 6,0 049 38
4,0 091 60 80 091 60 80 073 60 80 0,73 60

cac xu huéng chung trong khoang thoi gian c6 s6 lieu do dac. Tinh toan hindcast, nhu
trong bang dugc thue hien cho viing Cleveland, cach Lorain 45 km vé phia Dong. Ngoai
ra, gan day hon con c6 cac s6 lieu thuc do chiéu cao va chu ki séng tai do sau 9 m & ngoai
cang Cleveland trong giai doan tit thang 9 dén thang 11/1981. S6 licu do dac duge dung
dé hiéu chinh s6 lieu tinh toan hindcast theo ba giai doan, nhu sé trinh bay duéi day.

Séng v 1a dong e chinh gay ra dong van chuyén bun cat doc bd. Vi vay, can c¢b gang
chuan bi mot sé lieu séng co thé tao ra luu luong chuyén cat phit hop. Trong nghién ciu
nay, tai liecu GDM (USAED), 1975) cung cip thong tin co ban vé van chuyén bun cat trong
khu vie, véi noi dung chinh nhu sau:

a) Noi cach xa dnh huéng che chan ciia cang Lorain, luu lugng chuyén cat tinh
tit Dong sang Tay véi ude tinh 1a 45900 m?/nam.

b) Anh huéng chan séng tit phia tay clia cang Lorain lam cho dong van chuyén
qua Lakeview 1a tit phia Tay sang Dong véi luu lugng tiém ning uée tinh la
16400 m?/nam luwu lugng tong cong tiém nang ude tinh 1a 125000m? /nam

¢) Vi nguon cap bun cét ¢6 han, luu lugng tiém nang da khong dat duge. Thay
vao d6, luu lugng tiém ning tinh thue té wde tinh la tit 3820 dén 6120
m? /nam.

d) Van chuyén bun cat chi dang ké trong thoi ki mat ho khong déng bang, tit
thang 4 dén thang 11. Ta chi mo phong dién bién dudng bo trong cac thoi
doan nay

Viéc dau tién can lam 1a tao ra mot chudi so lieu séng ngoai khoi (chu ki, chiéu cao,
hudng song) tit bang két qua ctia Saville (1953). Trong thoi ki khong ¢6 bang, ché do song
theo tinh toan hindcast cho thay téi 73% thoi gian lang song. Tuy vay, ngudi chay mo hinh
tin rang két qua tinh toan hindcast néi trén thién vé ling: va do d6 can dinh nghia lai
trang thai “lang” cho séng ngoai khoi ¢c6 T = 2's, H = 0,3 m va 6 = 0°. Cac dong s6 licu
mau trong file ban dau WAVE INIT dudc cho trong Bang trong do6 ciing kem theo
s6 lieu séng hieéu chinh sau nay, dé cho tién so sanh.
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Bang 5.2: So sanh gitta cac s6 lieu séng thiuc do va hindcast

Séng S¢ hindcast So sanh Hindcast So sanh

thue do IX - XI IX - XI IV -XI IV - XI

H 1, ® 1T, H© T H, T, H T

Thang m S m S H, T, m S H, T,
IX 0,37 4,7 0,46 24 0,8 1,9
X 0,61 4,9 0,43 23 14 21
XI 0,49 4,7 0,52 25 0,9 1,9

TB 0,49 4,7 0,46 24 1,0 2,0 0,61 24 1,0 1,9

Ghi cht: H = chiéu cao séng ¥ nghia thuc do; T, = chu ki séng dinh pho thuc do; Hj =
chiéu cao séng ¥ nghia tinh toan hindcast; Tj, = chu ki séng ¥ nghia theo tinh toan hindcast.

Béang 5.3: Luu lugng chuyén cat doc bd tinh toan

Huéng  Goéc so véi S6 Luu luong tinh  Luu lugng tong
song  duong bo (°) con séng  (10°m3/nam)  (10°m?3/nam)
BDB —53 55 —31

B —30 49 —20

BTB -8 47 —14

Lang 0 713 0

TB 15 37 18

TTB 38 49 58

T 60 26 29

Tat cA  moi huéng 976 39 171

Trong chudi s6 lieu séng c6 file WAVE INIT, ché do séng cho cac thang 9, 10 va 11
dugce tach ra va so sanh véi tai lieu thuc do tuong ting ctia nam 1981 (Bang .

Tit Bang[5.2] ta thiy duge ¢6 sy phit hop gitta cac chiéu cao song thic do va tinh toan,
tuy vay chu ki séng thite do 16n chimg gap doi so v6i chu ki hindcast. Néu coi chudi s6 liéu
thuc do 1a dién hinh, ta phai hiéu chinh bing cach nhan déi chu li séng hindcast nhung
v6i rang buodc khong cho chu ki séng vuct qua 8 s. Két qua hiéu chinh nay cho ta file s6
lieu séng méi, WAVES 2T, ma mot s6 dong vi du cling c6 trong Bang

Béo cao GDM c6 uée tinh lwu lugng chuyén cat doc bd theo mot cong thitc tuong tu
nhu P.T. v6i K1 = 0,77 va K2 = 0,0. Dé théng nhét véi tinh toan ctia nhitng chuyén
gia c6 kinh nghiem da tién hanh nghién ctu tai dia phuong, ta sé lay cac gia tri tren dé
tinh luu lugng chuyén cat tiém nang trong trudng hop duong bd thang , khong co cong
trinh. Bang [5.3| chi ra mot s6 két qua tinh toan luu lugng chuyén cat dua trén file WAVES
da hiéu chinh.

Nhu trong Bang luu lugng chuyén cat tinh doc bd c6 gia tri duong (theo huéng
Tay — Dong), huéng dong van chuyén da nguge véi thuc té mac dit gia tri luu lugng cé
do 16n ¢ tuong duong nhau. Khong c6 thong tin dé so sanh luu lugng tong cong. C6 thé
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Bang 5.4: Chiéu cao séng trung binh hiéu chinh do 4nh hudng che khuat ctia cdng Lorain

7

Huong | H,(m) | H'(m) %
song ban dau | hiéu chinh 0
BDB 0,77 0,38 0,49
B 0.73 0,54 0,74
BTB 0.80 0.72 0,90
Lang 0,30 0,27 0,90
TB 0,92 0,89 0,97
TTB 1,01 1,00 0,99
T 1,00 0,99 0,99
Tat & | 045 0,39 0,27

chi ra vai yéu t6 gay ra sut khac biét gitta luu lugng tinh tinh duge so vé6i két qua tinh toan
trude day. Do la: phuong phap hindcast don gian dé tinh ra bang séng; cach lam c6 phan
tuy tien dé rat ra chudi sé lieu séng tit cac con sd théng ké sau khi hindcast; va gid thiét
rang giai doan 3 nam (1948-1950) c6 thé dai dién cho ché do song tit sau nam 1977. Tuy
vay, nguyén nhan chinh cho khac biét nay c6 18 1 s6 lieu séng nghién ciu trude dé chi diac
trung cho Cleveland ma khong xét dén cac dac trung cia Lorain. N6i riéng, vi da gi6 cho
song huéng Tay 6 Lorain ngan hon so véi tai Cleveland, nén chiéu cao séng huéng Tay &
Lorain ciing nho hon.

Xét dén tat ca cac yéu to trén, chicu cao séng trong chudi thoi gian duge hiéu chinh
bing cach nhan cac hé s6 sau (duge chon liya c6 chi § dé tao ra két qua mong mudn) tuy
theo hudng theo do ta c6 chudi s6 lieu song méi: 0,8 (do6i v6i huéng T); 0,8 (TTB); 0,9
(TB); 1,0 (Iang); 1,1 (TBT); 1,2 (B); va 1,2 (BDB). Dong thdi, trong nhiing giai doan lang
song, huéng séng ngoai khoi dé thé hién chinh x4c hon ring huéng Dong Bic cé da gié
dai. Sut chuyén ddi s6 lieu séng cho ta file WAVE  CNG duge minh hoa biang mot sb vi du
trén Bang Theo chudi s6 lieu mdi, ta tinh duge lugng chuyén cat tinh 1a —43600 m va
luu luong chuyén céat tong cat 1a 174000 m3. Nhu vay lugng chuyén cat tinh rat phit hop
véi gia tri —45900 m3theo GDM (USAED, [1975)).

Buéc tiép theo trong viec chuan bi file dau vao WAVE la tinh dén anh huéng tan xa
song phia khuat sau cang Lorain. Tuy vay du an Lakeview tuong déi nhé va cach xa cang,
ta khong thé truc tiép mo hinh hod cong trinh cang trong GENESIS. Thay vi vay, mot
chuong trinh may tinh duge viét dé tinh ra chudi anh hudng ctia bén cang. Véi méi bude
thoi gian 6 h trong file s6 li¢u séng, chuong trinh doc bo ba s6 lieu (T, H,, 6,) tai duong
ding sau 9,1 m, sau dé chuyén doi dicu kieén séng vé do sau tai dau phia ngoai ciia de
chin séng (8,5 m), va tinh mot hé s6 khic xa Kp tiéu bicu cho khu vic Lakeview theo
phuong phap ctia (Kraus, (1984, [1988a). T d6 tinh duge chiéu cao song xa bo hiéu chinh
H' = KpH,. Ddng thdi, song goc t6i duge gidi han 16n hon —33 tiic 1a dudng thing noi
Lakeview v6i dinh dap chan séng. Céc chiéu cao séng thu duge sau hieu chinh duge tong

hop trong Bang .
Sut chuyén doi nay cho ta file s6 lieu song WAVES DIFF, v6i mot s6 dong vi du trong
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Bang . St dung s6 lieu méi nay ta tinh duge van chuyén cat tinh qua Lakeview 1a 16800
m? /nam, va lugng chuyén cat tong cong 1a 110000 m?/nam. Nhu vay két qua da phit hop
v6i tinh todn trude day (van chuyén tinh 16400 m3/nam va tong cong 125000 m?/nam).

Tém lai, qua viec két hop gitta kinh nghiém thyc dia véi cadc danh gia vé mo hinh,
file nguyen gbc WAVES INIT da dugc hieu cinh qua mot s6 buée dé thu duge file
WAVES DIFF, phit hop cho khau kiém dinh va tham dinh mo hinh tiép sau nay. Véi
viec thod méan cac diéu kien kiém tra chudi s lieu séng, file WAVES DIFF dugc copy dé
vao file WAVES.DAT dé phuc vu cho chay mo hinh.

5.3.2 Kiém dinh va tham dinh mé hinh

Qué trinh kiém dinh va tham dinh mo hinh cho kich ban thiét ké yéu cau chay mo phong
nhiéu lan. Cac gia tri thong s6 can kiém dinh, K; va K,, duge thay déi nhim c6 duge su
phit hop cia duong bs tinh toan so véi thue do tai nhing thsi diém nhat dinh, va dong
thoi wéc tinh duge luu luong chuyén cat doc bs tuong tu nhu thuc té. Ngoai K; va Ko,
mot s6 tham s6 khéc ciing c6 thé thay doi.

Trong bai toan kiém mo hinh cho Lakeview, thong thudng mdi thoi diém chi c6 mot
thong s6 dude thay doi con cac thong sb6 khac git nguyen; nham tach bach anh hudéng ciia
thong s6 dugc xét, tit d6 ta hiéu dude vai tro ctia né trong hé théng chung.

Chién lugc clia kiém dinh bao gom trude hét 1a xac dinh gia tri clia cac thong s6 chinh
c6 anh huéng dén cac dai luong da biét trong truong hop nay la luu luong chuyén cat tinh
va thay doi thé tich bai trong khu vuc nghién ctu. Cac tham s6 nay duge xac dinh ngay
trong giai doan dau kiém dinh, tiép sau d6 cac tham s6 c6 anh hudng md nhat vi mang
tinh cuc bo hon sé duge dung dé t6i wu hoa trong giai doan cudi kiém dinh.

D6i véi truong hop hien tai, tham s6 co ban nhat K;dude dieu chinh cho dén khi luu
lugng chuyén cét tinh can tinh toan gan bang gia tri dugc bao cédo. Thit hai, tham s6 K,
dugce diéu chinh luan phien véi YG1 dé tao ra luu lugng chuyén cat vao bién phia Tay
phut hgp véi thyc té. Thit ba, cac hé s6 truyén song qua dé chian séng phia Dong duge di
chuyen hai giai doan luéi vé phia Dong ngim thu duge sy phit hgp t6t hon giita vi tri doan
béi phia Dong tinh duge so véi thuc do. Hién chinh nhd nay c6 thé dude coi la su bu dip
cho kich thude doan lu6i khac sai phan va sy phan hod va sit gidm hoa qua mic dé chan
song (coi do day 1a rat nho). Cudi cuing, ngudi chay mo hinh quay trd lai xem xét miic do
can déi gitta cac tham s6 va phit hop ctia vi trf duong bo va ctia Iuu luong chuyén cat tinh
toan. Két qua kiém dinh chi ra tren Hinh [5.6] va céc file START va OUTPT dugc cho
trong Phu luc [B]

Hinh cho thay c6 st phit hgp tot gitta dudng bo thie do va tinh toan. Gia tri CVE
tinh dugc cho thay chénh léch binh quan gitta vi tri hai duong bs 1a 1,2 m. Thay ddi thé
tich bai tinh dudgc 1a 3360 m? rat phut hgp so véi gié tri thue do 1a 3290 m?3.

Néu c6 sén s6 lieu, can tham dinh két qua tinh toan bing cich chay mo hinh mot thoi
gian doc lap v6i mo hinh sau kiém dinh roi so sanh véi duong bo thue do. Phan tich do
nhay can thuc hién v6i mo hinh sau khi kiém dinh, dac biét 1 trong truong hop khong c6
tai lieu dé tham dinh. Trong truong hop nay, c6 du tai lieu duong bd thue do phuc vu cho
tham dinh, nhung s6 liéu séng thi khong di.
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Hinh 5.6: Két qua kiém dinh mé hinh

Tham dinh dugc thite hién trong khoang thai gian 13 thang tit 9/10/1978 dén 17/11/1979.
Nhu da néi 6 trén, toan bo s6 lieu song chi ¢6 trong vong mot nam. Vi vay, sé khong thuyét
phuc néu ta van ding s6 licu séng d6 (von gay ra tang thé tich bs mot lugng 3290 m?
trong khau tham dinh, ngay ca khi duong b phan nao da thay doi.

Anh hang khong cho thay doan duong bo “dang hinh tdi” & phia ngoai mé han phia
Dong da thoai lui mot doan gan bang hai lan khoang cach tit duong b dén dau mdé han
phia Dong, trong khodng thoi gian tit 1978 dén 1979. Do vay, gia tri YG1 dugc tang tir
21,3 m trong khau kiém dinh lén thanh 39,0 m trong khau tham dinh, nhu duge do trén
anh hang khong.

Mo hinh dugc chay tham dinh bing cach sit dung truong séng 1 nim va thu duge dusng
b tinh toan phit hop vé6i thuc do. Cac phép tinh do nhay cho ta thay co thé c6 két qua tot
hon néu nhu chiéu cao séng tang 10%. Do d6 gia tri HCNGF = 1,1 dugc nhap vao dong
B.1 trong file START. 0 day ta chi thay ddi YG1 va HCNGF dong thoi giit nguyén cac
thong s6 khéc. Két qué thdm dinh cho tren Hinh [5.7} Ciing giéng nhu khau kiém dinh, vi
tri duong bo tinh toan rat phu hop véi thic do. Cheénh léch trung binh gitia hai duong bo
1a 1,2 m; va thay doi thé tich tinh toan la 238 m? so vé6i 256 m? ctia thuc do.
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Hinh 5.7: Ké qua tham dinh mo6 hinh

5.3.3 Phan tich do nhay

Tru6e khi dung mot mo hinh da kiém dinh phuc vu du bao dién bién duong bo theo céc
thiét ké khac nhau, can kiém tra mot cach hé théng do nhay clia dién bién dusng bo khi
ta thay doi cac tham s6 dau vao quan trong. Mac du ¢ day ta chi xét v6i mot s6 doan chon
loc, ngudi diing ciing nhu thit véi cac tham s6 khac dé hiéu duge anh hudng ciia ching dén
két qua duong bo tinh dugc.

K1, K2 va D50

Hinh [5.8] cho thiy két qua kiém tra do nhay khi thay ddi cac tham s6 K1, K2 va D50. Khi
tang K1 tit 0,42 len 0,52, thé tich cat trong ving c6 ting thém mot chit, nhung hinh dang
dudng bs van giéng nhu trong khau tham dinh. V6i K2 tang tit 0,12 len 0,22 céc salient
trd nén 16 rang hon, dong thdoi ciing ¢6 xu huéng mat nhiéu cat hon so véi trusng hop
tham dinh. C& hai lan thi hai déu cho thay duong bo dude mo phoéng chi tuong déi nhay
v6i thay doi hop 1y clia céc hé sb.

Phan 16n lugng cat bi mat déu & sat moé han phia Tay. Mot gidi thich kha di cho sy
mat mat cuc bo nay la chénh léch van chuyén cat tit huéng Tay sang Dong do anh hudéng
chan ctia Cang Lorain hién tugng “x6i ha luu”.

Ta da biét dd cat véi duong kinh trung vi nhé hon cat dia phuong, can phai cung
cap lugng cat nhiéu hon so v6i do cat tho néu mudn duy tri cing mot bai én dinh. Tuy



CHUONG 5. NGHIEN CUU CU THE CHO DU AN TAI LAKEVIEW, OHIO, HOA KY74

Shoreline position (1)

700
= Varlflcation —K1=-0582 —-— K2=-0828 - D&eg = 0.2
800
500 4 A A AT T

400 -

300

200 4

100 4

I N |

K T T W M WY

]
t
!
|
1

T T T I I I T

0 200 400 600 800 1000 1
Distance alongshore (ft)

]
-]
-]

Hinh 5.8: Do nhay ctia mé hinh thay ddi K1, K2 va D50

vay, cong trinh dugce thiét ké rat c6 hieu qua trong viéc ngin chin x6i bai. Tinh toin véi
Dso = 0,2 mm (duong kinh gidm di mot niia) cho thay hai salient nho ra rat ro rét cung
v6i lugng tang thé tich 596 m®, so véi lugng mat di 260 m® véi cat tho (0,4 mm) ban dau.
Cét min tuong ng véi mat cit can bang thoai hon va day dudng song vé ra phia xa bo.
Tuy vay vi trf cac cong trinh so v6i dusng bs van git nguyén (khong thay ddi trong file
START), lam cho vi du nay c¢6 phan phi thyc té.

Can Iuu y lai ring GENESIS khong c6 tinh dén chuyén cat ra khéi b theo phuong
ngang, dieu dé xady ra hon déi v6i cat min; do dé tac dung clia cat min da bi dit bao theo
huéng thién vi.

Séng ngoai khoi va su truyén séng

Hinh [5.9| cho thiy do nhay ctia moé hinh khi thay déi he s6 truyén séng qua dé chan séng
va qua céc dic trung séng ngoai khoi. Puong lién nét biéu dién truong hop cac Ky ciia
ba dé chan séng tit Tay sang Dong, tit gia tri ban dau 0,5; 0,22; va 0,3; dugc gidm xudng
thanh 0,3; 0,02; va 0,1. Cac dé chan séng duge xay dung ciing dgt va c6 tiing hinh dang
mit cat ngang. Do d6, hé sd truyén séng xét trén 1y thuyét thi phai bang nhau. Mot gia
tri chung K gan bang trung binh cong ba gia tri trén ciing cho két qua tét, nhung viéc
kiém dinh sé t6t hon néu chon cac gia tri Ky khac nhau. Va mién la sy thay doi Ky nam
trong pham vi xac dinh, viéc cac gia tri Ky khac nhau c6 thé duge chap nhan nhim mo
phong sat v6i dién bién duong bo thue té.
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Hinh 5.9: Do nhay ctia mé hinh khi thay déi Ky, HCNGF va ZCNGA

Ngoai trit phan bai phia Tay, phan 16n duong bo sé hinh thanh céic salient 16n hon cuing
v6i syt thoai lui clia cac doan dudng bo tuong ting véi cidc khodng cach gitta hai dé chan
song ké tiép khi giam céc hé s6 truyen séng qua dé. Vé tong the, sé co tang thé tich trong
vung.

Vige tang chidu cao song khoang 10% (tuong ting véi thay doi gia tri HCNGF tit 1,1
(trong tham dinh) sang 1,2 c6 két qua gan gidng nhu tang K, nghia la mot lugng tang
nhé vé thé tich bai trong khu vic. nhung vi trf dudng bo rat it khac biét so v6i khau tham
dinh. Dat ZOCNGA = —10 ¢6 diéu kién séng ngoai khoi duge quay di 10° vé huéng Dong.
Két qua tinh todn khang dinh lai hinh &nh truc quan ring x6i 16 giam di & bien phia Tay
va tdng cuong & bién phia Dong ctia khu vic dy an. Mot lan nita, két qua tinh toan cho
thay do nhay ctia mo hinh 13 ¢ mitc do thap hoic trung binh déi véi thay ddi ciia cac tham
s6 dau vao.

5.3.4 Cac cach bb tri cong trinh khac nhau

Sau khi kiém dinh, tham dinh vi kiém tra do nhay ctia mo hinh, c¢6 thé nghién citu cac
gidi phap khac nhau nim giit lugng do bai trong khu vire. Walker va nnk.| (1980) ciing can
nhic cac gidi phap khac dé di dén Iya chon cudi ciing la ding dé chan séong. Cac phuong
phap khéc nhau hién nhién can xét dén la khong c6 dé chin séng hosic mé han dé danh
gid mic do can thiét ctia cong trinh nay. Ngoai ra, két qua tinh todn néi trén con cé ich
néu c¢6 mot dut 4n trén bd bién tuong tu. Tuy vay, cach lam nay con c¢6 han ché la khong
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Hinh 5.10: Bién doi duong bo tinh theo cac phuong an bd tri cong trinh khac nhau

xét dén vai tro ctia dé chin séng trong viéc ngan can bin cat chuyén ra xa bd, nhu mot
diém yéu c6 hitu ctia GENESIS.

Xét sy thay doi duong b trong khoang thai gian tit 09/10/1978 dén 17/11/1979 theo
ba cach bo tri cong trinh nhu sau:

a) Gitt nguyén cdc mé han, khong c6 dé chan song
b) Gitt nguyén de chén séng, khong c¢6 mé han

c¢) Kéo dai cdc mo6 han, khong c6 dé chan song

V6i truong hop ¢, bang cach thit sai, cac moé han dude kéo dai dén khi két qua thay doi
thé tich bai bang véi trudng hgp thiét ké gc (cic dé chan song va mé han ngan). Két qua
cua truong hgp tinh toan duge cho trén Hinh . V6i truong hgp chi ¢6 mo han, khéng
xuat hién cac salient. Va truong hop quan trong hon 1a sit mat mat 43600 m? cat dé nuoi
bai, khoang mot nita luong cat dé ban dau 84100 m3.

Dé moé phéng truong hop bé hai mé han, ta thém vio mdi phia clia mo hinh cit 20
doan 1uéi tinh todn. Doan dudng bs/tusng bién b6 sung dude dinh vi can cit vao a&nh hang
khong, ngoai trit mot sé doan ludi ngoai ciing can dude ngoai suy. Nhu vay, trong trudng
hop nay, mo hinh gom c6 89 doan ludi. Gia tri NN trén dong A.3 trong file START dugc
dat bang 89, va vi trf cac doan ludi c6 dau dé chan soéng trén dong G.6 déu dugde ting them
20. Nhu trén Hinh , luogng cat do rat co tac dung & phia thugng luu (Tay). Trén thuc
té, tham chi & phia Tay con c6 mot chit boi lang ngay ca khi thao bé mé han nay. Nhu
vay, 6 rang la mo han nay khong chi ngan khong cho cat thao khéi khu vire, né con ngan
khong cho cat di chuyén vao.
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Vé phia ha luu (Dong), mo phong cho thiy mé han & d6 c6 vai tro thiét yéu dé giit bai.
Sau khi d& 6 mé han phia Dong duong bs bién phia Dong thoai lui khoang 64 m, dong
thai thé tich bai mat di 14 38200 m?, chi d hon mot chit so véi phuong an khong c6 dé
chan séng.

Mot phuong an gia thiét thit ba 1a mo phéng dé tim ra chiéu dai can thiét ctia hai mé
han du dé giit bai v6i mic do tuong duong véi phuong an ban dau c¢6 cad méd han va de
chan séng. (Mot lan nita can nhan manh ring & day ta chua xét dén van chuyén cit ngang
bd; thite ra xu hudng cat do bai bi cudn ra xa b 1a dang ké). Nhu trén Hinh [5.11, moé han
phia Tay can dudc kéo dai thém 64 m va mé han phia Dong thém 95 m dé dam béo duge
lugng that thoat 1a 218 m? (it hon 38 m? so véi truong hgp thiét ké). Nhu vay, theo tinh
toan vdi gia thiét bo qua van chuyén cat ngang bo, ta co thé xay them 162 m moé han thay
vi 229 m dé chin séng ma van c6 thé giit cat dé. Vi md han dude thi cong tit phia bo, céc
mo han sé duge dit & viing nude nong hon so véi dé chan séng va can it da xay hon, dan
dén gidm gia thanh. Tuy nhién véi trusng hop mé han dai, rat c6 thé nhitng con séng dbc
va dong tiéu hinh thanh tai cac mo6 han lam troi cat xa bo va hiéu qua cia phuong an mé
han dai sé kém hon nhiéu so v6i phuong an dé chan soéng. Thyc té phuong an mo han dai
da bi Hiep hoi ki su Hoa ky khong chap nhan (USAED, [1975) do cac tdc dong tiém tang
dén ving bo ké ben.

Tém lai, cdc mo6 phéng xac nhan rang phuong an két hop dé chan séng-mo han wu viet
hon so véi cac phuong an don gidn vé kha nang gitt bai. C4 hai phuong an chi ¢6 mé han
va chi ¢6 dé chin séng déu khong tot, lam that thoat mot nita cat do trong vong mot nam
va, do d6 khong chap nhan dugc.

5.3.5 M6 phong véi thoi doan 5 nam

V6i mo6 hinh da duge kiém dinh, viec mo phéng vé6i thai doan 5 nam c6 s6 lieu dudng bd
1a thich hop. Thong thuong, mot s6 du an dai han nhu vay chi ¢6 thé 1a mot trong nhitng
muc tiéu ciia nghién ciu thiét ké, nhitng véi truong hop nay thi mo phong déng vai tro
tiép tuc kiém ching mo hinh. Trong nghién citu cu thé cé tinh minh hoa nay, s6 liéu séng
chi c6 sén trong vong 1 nam, lam cho viéc dit doan vi tri dudng b coi rang ché do song
dong nhat v6i mot nam c6 s6 lieu 1 gan nhu khong thé duge. Mac khac, gia tri bién doi
ctia YG1 gén véi bai bién dang tai ¢ phia Tay khu vie du an cling khong biét duge. Trong
mo hinh kiém dinh da lay YG1 = 27 m dé biéu dién mot xu huéng binh quan hang nam
ting véi luong tang 1910 m3.

Hinh iéu dién lugng bién ddi bimn cat “tinh” tinh dugc trong moé phéng 5 nam
thang ke tit 24/10/1977 dén 14/12/1982. Thé tich bai tang trung binh 1a 1830 m?®/nam,
gan sat v6i xu huéng tang do vao cdc mua thu la 1910 m?/nam. S6 lieu do dac cho thay
trong nam thtt hai da c6 sy tang thém 1520 m?, nhitng dén nam thit ba va thi tu lugng
tang thém chi con 1910 m3, va dén nam thi nam thi chi tang them 1530 m®. Do dac cho
thiy cac luong tang nhé dan trong qua trinh hé théng dang tién tdi trang thai can bang
dong cua no.

Hinh vé cac vi tri duong bo tinh toan va thyc do trong nam 1982. Tinh toan dugc
khéi dau thang 10/1977, so véi s6 ligu séng 1 nam dugc lap di lap lai trong thoi doan tinh
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toan. GENESIS du doan c6 su thay doi ré rét trong khoang tit 1977 dén 1980 va chi ¢6
mot thay déi nhé trong thoi gian con lai. Diéu d6 cho thay du 4n da tu diéu chinh dén
trang thai can bang vdi s6 lieu séng mot nam.

Duong bd tinh todn va thyc do gan nhu phit hgp trong khoang 2/3 chiéu dai khu vuc
du an phia Dong, vé6i st mo phong ro sang cac salient. Mot dac diém can quan tam 13 mo
hinh dy doan c6 thoai lui duong b & vi tri mé han cach moé han phia Dong khoang 90 m.
Hién tugng x6i 16 & mé han phia Tay cing duge dién ta dinh tinh, nhung véi mic do it
hon thue do. C6 ba li do dan dén diéu do:

e Thiéu s6 lieu séng.
e Tan xa song gay ra béi mo han bi bo qua trong mo hinh.
e Cac anh huéng cuc bo, nhu dong tiéu.

Xét thay tam quan trong ctia ting nguyén nhan ciing ding theo thi tu ké trén. Dic biat,
khodng hd gitta dau mé han va dau dé chan séng ngoai ciing phia Tay la tuong déi 16n,
lam cho 6 nang luong & viing nay nhay cam hon déi véi cac thay doi clia ché do séng, so
v6i cac viing khuat khac. C6 thé kiém tra do nhay véi muc dich cai thien mo hinh, sao cho
duong bd sat véi moé han phia Tay dude mo phéng ding hon, dé nghi doc gia tu thyc hién
diéu nay.

5.3.6 Két luan

Nghién citu cu thé duge trinh bay ¢ day minh hoa cho céc cong doan chuan bi sé lieu, dién
giai cac két qua nhan dugde tit trude, kiem dinh va tham dinh va cudi cting 1a 4p dung mo
hinh tinh toan va phan tich véi cac truong hop bo tri cong trinh khac nhau. 0 day da luge
bét nhiéu khau tinh toan trung gian va can nhan manh rang cach lam nay ciing tuong tu
nhu cong viéc thiét ké trong thuec tién.

C6 thé nhan thay ring mdi tng dung méi déu bo sung vio kho tang nghé thuat mo
phéng bién ddi duong bd ma ta khong thé dit ra mot quy tdc bat bién cho moi truong
hop. Tuy vay, cac kinh nghiém lam mo hinh ciing dong thoi dude tich luy thém trong qua
trinh rat phiic tap nay. Vi thé, nghién citu cu thé nay hi vong sé dan nhing ngusi méi hoc
di dang huéng trong viéc phan tich cac bai toan bao vé b bién.

Nghién citu cu thé nay thady mo hinh GENESIS ciing véi chuong trinh tinh rat phit hop
v6i viec mo phéng anh hudng clia séng va cong trinh ven bd bién dén bién déi dai han ciia
cac bai bién cat va ciing cho thady mo hinh 1a mot cong cu ki thuat ho trg danh gia cac du
an bao vé bs. Nghién citu cu thé con nhan manh tam quan trong ctia viéc phan tich va
hiéu duge s6 lieu dau vao va cac qué trinh ven bd trong ving va tai vi trf du an. Trong s6
cac nhan t6 dau vao moé hinh, can lam moi cach dé c6 duge qua trinh séng va diéu kien
bién chinh xéc. Mot bai hoc duge rit ra 1a mo hinh rat dé dé vé néu sb lieu bi sai.



Phu luc A

Cac 16i va canh bao khi chay
GENESIS

10.

. ERROR. BAD BALANCE IN WAVE INPUT PARAMETERS CAUSING DLTZ TO

BE NEGATIVE (Céac thong s6 song mét can déi dan dén DLTZ bi am). Can chinh
lai cac thong s6 séng (chidu cao va/hodc chu ki) dé do sau van chuyén cat Dyr, > 0.

. ERROR. BEACH FILL IS OUTSIDE CALCULATION GRID (Pham vi do bai vugt

ra ngoai luéi tinh toan)

ERROR. BOTH SEMI-INFINITE DETACHED BREAKWATER AND A DIFFRACT-
ING GROIN ON LEFT/RIGHT-HAND BOUNDARY NOT ALLOWED (Khong cho
phép dong thoi c6 dé chan séng vat qua bién va moé han nhiédu xa trén ctiing mot bién
trai/phai)

ERROR. DETACHED BREAKWATER CAN ONLY CONNECT TO A GROIN AT
THE GROIN TIP (Dé chin séng chi duge noi lien v6i moé han tai dau mo han)

ERROR. DETACHED BREAKWATER ENDING ON LEFT/RIGHT-HAND BOUND-
ARY NOT ALLOWED (Dau dé chan séng khong duge nam trén bién trai/phai).

ERROR. DETACHED BREAKWATER TIP OUTSIDE CALCULATION GRID
(Dau dé chan séng & ngoai pham vi luéi tinh toan)

ERROR. DIFFACTING GROIN OUTSIDE CALCULATION GRID. (M6 han nhiéu

xa nam ngoai ludi tinh toan)

ERROR. DETACHED BREAKWATER ENDING ON OPEN LEFT-HAND BOUND-
ARY NOT ALLOWED.

ERROR. DETACHED BREAKWATER ENDING ON OPEN RIGHT-HAND BOUND-
ARY NOT ALLOWED.

ERROR. DETACHED BREAKWATER TIP OUTSIDE CALCULATION GRID.

30
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11.
12.
13.

14.

15.
16.

17.

ERROR. DIFFRACTING GROIN OUTSIDE CALCULATION GRID.
ERROR. DIFFRACTING STRUCTURES OVERLAP.

ERROR. END X-COORDINATE OF SEAWALL MUST BE GREATER THAN
THE START X-COORDINATE.

ERROR FOUND IN DEPIN. FILES DEPTH (AND WAVES) CONTAIN TOO FEW
VALUES.

ERROR FOUND IN KDGODA. KD CALCULATION DID NOT CONVERGE.
ERROR FOUND IN SHOIN. FILE SHORM CONTAINS TOO FEW VALUES.

ERROR FOUND IN SHOIN. LAST SHORELINE BLOCK(S) OUTSIDE THE CAL-
CULATION GRID.



Phu luc B

NOi dung cac file so liéu cua du an
Lakeview

Duéi day 1a noi dung cac file s6 lieu ctia chuong trinh khi chay du an tai Lakeview
(Chuong . Céc s6 lieu theo ban thio goc (dung he don vi Anh). Cha y: 1 ft = 0,3048 m;
1 yard = 3 ft = 0,9144 m; 1 m® = 35,3147 ft3 = 1,3080 yard?.

File START

File START INIT chita cac s6 lieu theo thiét ké ban dau, chinh 1a phién ban thit nhat
cua file START.

A———m— MODEL SETUP -—--———-——————————————————————— A
A.1 RUN TITLE
LAKEVIEW PARK CASE STUDY, MAY-JUNE 1989, PRELIMINARY RUN
A.2 INPUT UNITS (METERS=1; FEET=2): ICONV
2
A.3 TOTAL NUMBER OF CALCULATION CELLS AND CELL LENGTH: NN, DX
49 25
A.4 GRID CELL NUMBER WHERE SIMULATION STARTS AND NUMBER OF CALCULATION
CELLS (N = -1 MEANS N = NN): ISSTART, N

1 -1
A.5 VALUE OF TIME STEP IN HOURS: DT
6

A.6 DATE WHEN SHORELINE SIMULATION STARTS
(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501): SIMDATS
771001
A.7 DATE WHEN SHORELINE SIMULATION ENDS OR TOTAL NUMBER OF TIME STEPS
(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501): SIMDATE
771024
A.8 NUMBER OF INTERMEDIATE PRINT-0UTS WANTED: NOUT
0

82
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A.9

D___
D.1

DATES OR TIME STEPS OF INTERMEDIATE PRINT-O0UTS
(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501, NOUT VALUES): TOUT(I)

NUMBER OF CALCULATION CELLS IN OFFSHORE CONTOUR SMOOTHING WINDOW
(ISMOOTH = O MEANS NO SMOOTHING, ISMOOTH = NMEANS STRAIGHT LINE.
RECOMMENDED VALUE = 11): ISMOOTH

11

REPEATED WARNING MESSAGES (YES=1; NO=0): IRWM

1

LONGSHORE SAND TRANSPORT CALIBIUITION COEFFICIENTS: K1, K2

77 .0

PRINT-QUT OF TIME STEP NUMBERS? (YES=1; NO=0): IPRINT

----------------------------- WAVES ------"—"7"">"""-"-—---""----"-"-----B
WAVE HEIGHT CHANGE FACTOR. WAVE ANGLE CHANGE FACTOR AND AMOUNT (DEG)
CHANGE: HCNGF=1, ZCNGF=1, ZCNGA=0): HCNGF, ZCNGF, ZCNGA

110

DEPTH OF OFFSHORE WAVE INPUT: DZ

30

IS AN EXTERNAL WAVE MODEL BEING USED (YES=1; N0O=0): NWD

0

COMMENT: IF AN EXTERNAL WAVE MODEL IS NOT BEING USED, CONTINUE TO B.6
NUMBER OF SHORELINE CALCULATION CELLS PER WAVE MODEL ELEMENT: ISPW

VALUE OF TIME STEP IN WAVE DATA FILE IN HOURS (MUST BE AN EVEN MULTIPLE
OF, OR EQUAL TO DT): DTW

6

NUMBER OF WAVE COMPONENTS PER TIME STEP: NWAVES

1

DATE WHEN WAVE FILE STARTS (FORMAT YYMMDD: 1 MAY 1992 = 920501): WDATS
770101

———————————————————————————— BEACH -
EFFECTIVE GRAIN SIZE DIAMETER IN MILLIMETERS: D50

0.4

AVERAGE BERM HEIGHT FROM MEAN WATER LEVEL: ABH

8

CLOSURE DEPTH: DCLOS

16
———————————————————— - NONDIFFRACTING GROINS -----—---—---——--————--—— -D

ANY NONDIFFRACTING GROINS? (NO=0, YES=1): INDG

1

COMMENT: IF NO NONDIFFRACTING GROINS, CONTINUE TO E.

NUMBER OF NONDIFFRACTING GROINS: NNDG

2

GRID CELL NUMBERS OF NONDIFFRACTING GROINS (NNDG VALUES): IXNDG(I)
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1 560
D.5 LENGTHS OF NONDIFFRACTING GROINS FROM X-AXIS (NNDG VALUES): YNDG(I)
164 360
E-—-———"———--- DIFFRACTING (LONG) GROINS AND JETTIES --------——————-—- E
E.1 ANY DIFFRACTING GROINS OR JETTIES? (NO=0, YES=1): IDG
0
E.2 COMMENT: IF NO DIFFRACTING GROINS, CONTINUE TO F.

E.3 NUMBER OF DIFFRACTING GROINS/JETTIES: NDG
E.4 GRID CELL NUMBERS OF DIFFRACTING GROINS/JETTIES (NDG VALUES): IXDG(I)
E.5 LENGTHS OF DIFFRACTING GROINS/JETTIES FROM X-AXIS (NDG VALUES): YDG(I)

E.6 DEPTHS AT SEAWARD END OF DIFFRACTING GROINS/JETTIES(NDG VALUES): DDG(I)
r-— ALLGROINS/JETTIES  ————————————————————————— ————— F
F.1 COMMENT: IF NO GROINS OR JETTIES, CONTINUE TO G.
F.2 REPRESENTATIVE BOTTOM SLOPE NEAR GROINS: SLOPE2
0.056 (1:18)
F.3 PERMEABILITIES OF ALL GROINS AND JETTIES (NNDG+NDG VALUES): PERM(I)
0.0 0.0
F.4 TIF GROIN OR JETTY ON LEFT-HAND BOUNDARY, DISTANCE FROM SHORELINE
OUTSIDE GRID TO SEAWARD END OF GROIN OR JETTY: YG1
35
F.5 TIF GROIN OR JETTY ON RIGHT-HAND BOUNDARY, DISTANCE FROM SHORELINE
OUTSIDE GRID TO SEAWARD END OF GROIN OR JETTY: YGN
240
G.————————————————— DETACHED BREAKWATERS --------------——--——mm———— G
G.1 ANY DETACHED BREAKWATERS? (NO-0, YES=1): IDB
1
G.2 COMMENT: IF NO DETACHED BREAKWATERS, CONTINUE TO H.
G.3 NUMBER OF DETACHED BREAKWATERS: NDB
3
G.4 ANY DETACHED BREAKWATER ACROSS
(NO=0, YES=1): IDB1
0
G.5 ANY DETACHED BREAKWATER ACROSS
(NO=0, YES=1): IDBN
0
G.6 LEFT-HAND CALCULATION BOUNDARY
RIGHT-HAND CALCULATION BOUNDARY
GRID CELL NUMBERS OF TIPS OF DETACHED BREAKWATERS
G.7 (2 *NDB - (IDB1+IDBN) VALUES): IXDB(I)
2 12 18 28 34 44
G.8 DISTANCES FROM X-AXIS TO TIPS OF DETACHED BREAKWATERS
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(1 VALUE FOR EACH TIP SPECIFIED IN G.6): YDB(I)
445 477 498 509 525 525
G.9 DEPTHS AT DETACHED BREAKWATER TIPS (1 VALUE FOR EACH TIP
SPECIFIED IN G.6): DDB(I)
10 10.5 11 11.5 11.7 11.7
DETACHED BREAKWATER TRANSMISSION cOEFFICIENTS (NDB VALUES: TWDB(I)

gH=-——— SEAWALLS -----—--————-————— = ——————— H
H.1 ANY SEAWALL ALONG THE SIMULATED SHORELINE? (YES=1; NO=0): ISW
1
H.2 COMMENT: IF NO SEAWALL, CONTINUE TO I.
H.3 GRID CELL NUMBERS OF START AND END OF SEAWALL (ISWEND = -1 MEANS
ISWEND = N): ISWBEG, ISWEND

1 -1
I----------————----- -—- BEACH FILLS -------————————————————— ————— I
1.1 ANY BEACH FILLS DURING SIMULATION PERIOD? (NO=0, YES=1): IBF

0

1.2 COMMENT: IF NO BEACH FILLS, CONTINUE TO K.
1.3 NUMBER OF BEACH FILLS DURING SIMULATION PERIOD: NBF
1.4 DATES OR TIME STEPS WHEN THE RESPECTIVE FILLS START

(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501, NBF VALUES): BFDATS(I)
1.5 DATES OR TIME STEPS WHEN THE RESPECTIVE FILLS END

(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501, NBF VALUES): BFDATE(I)
1.6 GRID CELL NUMBERS OF START OF RESPECTIVE FILLS (NBF VALUES): IBFS(I)
1.7 GRID CELL NUMBERS OF END OF RESPECTIVE FILLS (NBF VALUES): IBFE(I)
1.8 ADDED BERM WIDTHS AFTER ADJUSTMENT TO EQUILIBRIUM CONDITIONS

(NBF VALUES): YADD(I)

File START CAL chita céc s6 lieu phuc vu cho khau tham dinh.

A—— - MODEL SETUP -—-------———————————————— —————— A
A.1 RUN TITLE
LAKEVIEW PARK CASE STUDY, MAY-JUNE 1989, CALIBRATION
A.2 INPUT UNITS (METERS=1;FEET=2): ICONV
2
A.3 TOTAL NUMBER OF CALCULATION CELLS AND CELL LENGTH: NN, DX
49 25
A.4 GRID CELL NUMBER WHERE SIMULATION STARTS AND NUMBER OF CALCULATION
CELLS (N = -1 MEANS N = NN): ISSTART, N
1 -1
A.5 VALUE OF TIME STEP IN HOURS: DT
0.3
A.6 DATE WHEN SHORELINE SIMULATION STARTS
(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501): SIMDATS
771024
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A7

A.13

DATE WHEN SHORELINE SIMULATION ENDS OR TOTAL NUMBER OF TIME STEPS
(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501): SIMDATE

781009

NUMBER OF INTERMEDIATE PRINT-OUTS WANTED: NOUT

0

DATES OR TIME STEPS OF INTERMEDIATE PRINT-0UTS

(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501, NOUT VALUES): TOUT(I)

NUMBER OF CALCULATION CELLS IN OFFSHORE CONTOUR SMOOTHING WINDOW
(ISMOOTH = 1 MEANS NO SMOOTHING, ISMOOTH - N MEANS STRAIGHT LINE.
RECOMMENDED VALUE = 11): ISMOOTH

11

REPEATED WARNING MESSAGES (YES=1; NO=0): IRWM

1

LONGSHORE SAND TIUNSPORT CALIBRATION COEFFICIENTS: K1, K2

.42 .12

PRINT-0UT OF TIME STEP NUMBERS? (YES=1, NO=0): IPRINT

———————————————————————————— WAVES ----—>-"-----—-—---"-—-—--"—- ————--B
WAVE HEIGHT CHANGE FACTOR. WAVE ANGLE CHANGE FACTOR AND AMOUNT (DEG)
(NO CHANGE: HCNGF=1, ZCNGF=1, ZCNGA=0): HCNGF, ZCNGF, ZCNGA

110

DEPTH OF OFFSHORE WAVE INPUT: DZ

30

IS AN EXTERNAL WAVE MODEL BEING USED (YES=1; NO=0): NWD

0

COMMENT: IF AN EXTERNAL WAVE MODEL IS NOT BEING USED, CONTINUE TO B.6
NUMBER OF SHORELINE CALCULATION CELLS PER WAVE MODEL ELEMENT: ISPW
VALUE OF TIME STEP IN WAVE DATA FILE IN HOURS (MUST BE AN EVEN MULTIPLE
OF, OR EQUAL TO DT): DTW

6

NUMBER OF WAVE COMPONENTS PER TIME STEP: NWAVES

1

DATE WHEN WAVE FILE STARTS (FORMAT WMMDD: 1 MAY 1992 = 920501): WDATS
770101

--------------------------- BEACH --....-———————-——--———-————————-—C
EFFECTIVE GRAIN SIZE DIAMETER IN MILLIMETERS: D50

0.4

AVERAGE BERM HEIGHT FROM MEAN WATER LEVEL: ABH

8

CLOSURE DEPTH: DCLOS

16

———————————————————— NONDIFFRACTING GROINS -----——-------—---————-——-D

ANY NONDIFFIWCTING GROINS? (NO=0, YES=1): INDG
1
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G___

G.1

COMMENT: IF NO NONDIFFRACTING GROINS, CONTINUE TO E.

NUMBER OF NONDIFFRACTING GROINS: NNDG

2

GRID CELL NUMBERS OF NONDIFFRACTING GROINS (NNDG VALUES): IXNDG(I)
1 50

LENGTHS OF NONDIFFMCTING GROINS FROM X-AXIS (NNDG VALUES): YNDG(I)
164 360

—————————————— DIFFRACTING (LONG) GROINS AND JETTIES ---------------—-E

ANY DIFFRACTING GROINS OR JETTIES? (NO-0, YES=1): IDG

0

COMMENT: IF NO DIFFRACTING GROINS, CONTINUE TO F.

NUMBER OF DIFFRACTING GROINS/JETTIES: NDG

GRID CELL NUMBERS OF DIFFRACTING GROINS/JETTIES (NDG VALUES): IXDG(I)

LENGTHS OF DIFFRACTING GROINS/JETTIES FROM X-AXIS (NDG VALUES): YDG(I)

DEPTHS AT SEAWARD END OF DIFFRACTING GROINS/JETTIES(NDG VALUES): DDG(I)

———————————————————— ALL GROINS/JETTIES —--------—-=-=—=———————-= ————-F

COMMENT: IF NO GROINS OR JETTIES, CONTINUE TO G.

REPRESENTATIVE BOTTOM SLOPE NEAR GROINS: SLOPE2

0.056 (1:18)

PERMEABILITIES OF ALL GROINS AND JETTIES (NNDG+NDG VALUES): PERM(I)
0.0 0.0

IF GROIN OR JETTY ON LEFT-HAND BOUNDARY, DISTANCE FROM SHORELINE
OUTSIDE GRID TO SEAWARD END OF GROIN OR JETTY: YG1

70

IF GROIN OR JETTY ON RIGHT-HAND BOUNDARY, DISTANCE FROM SHORELINE
OUTSIDE GRID TO SEAWARD END OF GROIN OR JETTY: YGN

180

————————————————————— - DETACHED BREAKWATERS —-------—-—-————————————— -G

ANY DETACHED BREAKWATERS? (NO=0, YES=1): IDB

1

COMMENT: IF NO DETACHED BREAKWATERS, CONTINUE TO H.

NUMBER OF DETACHED BREAKWATERS: NDB

3

ANY DETACHED BREAKWATER ACROSS LEFT-HAND CALCULATION BOUNDARY
(NO=0, YES=1): IDB1

0

ANY DETACHED BREAKWATER ACROSS RIGHT-HAND CALCULATION BOUNDARY
(NO=0, YES-1): IDBN

0

GRID CELL NUMBERS OF TIPS OF DETACHED BREAKWATERS
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(2 *NDB - (IDB1+IDBN) VALUES): IXDB(I)
2 12 18 28 36 46
G.7 DISTANCES FROM X-AXIS TO TIPS OF DETACHED BREAKWATERS
(1 VALUE FOR EACH TIP SPECIFIED IN G.6): YDB(I)
445 477 498 509 525 525
G.8 DEPTHS AT DETACHED BREAKWATER TIPS (1 VALUE FOR EACH TIP
SPECIFIED IN G.6): DDB(I)
10 10.5 11 11.5 11.7 11.7
G.9 DETACHED BREAKWATER TRANSMISSION COEFFICIENTS (NDB VALUES): TRANDB(I)
0.5 0.22 0.3

R SEAWALLS ~————————————m—mmmmmmmmmmm oo

H.1 ANY SEAWALL ALONG THE SIMULATED SHORELINE? (YES-1; NO==0): ISW
1

H.2 COMMENT: IF NO SEAWALL, CONTINUE TO I.

H.3 GRID CELL NUMBERS OF START AND END OF sEAwALL (ISWEND = -1 MEANS
ISWEND = N): ISWBEG, ISWEND

1 -1
r-------------—-————————- BEACH FILLS --—------————————————————————— I
1.1 ANY BEACH FILLS DURING SIMULATION PERIOD? (NO=0, YES=1): IBF

0

1.2 COMMENT: IF NO BEACH FILLS, CONTINUE TO K.
1.3 NUMBER OF BEACH FILLS DURING SIMULATION PERIOD: NBF

1.4 DATES OR TIME STEPS WHEN THE RESPECTIVE FILLS START
(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501, NBF VALUES): BFDATS(I)

1.5 DATES OR TIME STEPS WHEN THE RESPECTIVE FILLS END
(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501, NBF VALUES): BFDATE(I)

1.6 GRID CELL NUMBERS OF START OF RESPECTIVE FILLS (NBF VALUES): IBFS(I)
1.7 GRID CELL NUMBERS OF END OF RESPECTIVE FILLS (NBF VALUES): IBFE(I)

1.8 ADDED BERM WIDTHS AFTER ADJUSTMENT TO EQUILIBRIUM CONDITIONS
(NBF VALUES): YADD(I)

88

File START VER la s6 liéu diing cho khau kiém dinh mo hinh. 0 day chi liét ké nhiing

cho khac véi file START CAL.

A MODEL SETUP -—----—---———————————————— ——————
A.1 RUN TITLE

LAKEVIEW PARK CASE STUDY, MAY-JUNE 1989, VERIFICATION
A.6 DATE WHEN SHORELINE SIMULATION STARTS

(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501): SIMDATS
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781009
A.7 DATE WHEN SHORELINE SIMULATION ENDS OR TOTAL NUMBER OF TIME STEPS
(DATE FORMAT YYMMDD: 1 MAY 1992 = 920501): SIMDATE

791117
B-——-—mmmmmmmmmmmmmmmmmm oo WAVES ——————————mmmmmmmmmmmmm oo B
B.8 DATE WHEN WAVE FILE STARTS (FORMAT YYMMDD: 1 MAY 1992 = 920501): WDATS
780101
Fommmmmmmmmmmmmmmmmmme e ALL GROINS/JETTIES —-----=-—=—==—=—=—————————e F

F.4 TIF GROIN OR JETTY ON LEFT-HAND BOUNDARY, DISTANCE FROM SHORELINE
OUTSIDE GRID TO SEAWARD END OF GROIN OR JETTY: YG1
128

File SHORL

File SHORL 771024 chtia vi trf ctia duong bo ngay 24/10/1977, chiéu dai moi doan lu6i
la DX = 25 ft.

stk o ok ok ok ok ok K K K K o ok ok ok ok ok ok sk K K K o ok ok ok ok ok sk K Kk s ok ok ok ok sk sk sk K K o ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok K K ok
SHORL.DAT HOLDS SHORELINE POSITIONS. MUST CONTAIN NN VALUES.

EXACTLY 10 ENTRIES ON EACH LINE! LVP, 771024

Fokokkokk kkRoRkK  Fokokkdok kkkokkk kokkdokok kkokokkk kokkdokk  kokokkkok kkkokkk ok kok
151.2 154.2 157.2 162.2 173.2 194.2 212.2 215.2 220.2 220.2
218.2 215.2 212.2 210.2 210.2 212.2 215.2 226.2 233.2 244.2
265.2 263.2 273.2 279.2 281.2 284.2 279.2 273.2 263.2 257.2
255.2 2b67.2 263.2 273.2 279.2 287.2 295.2 295.2 295.2 295.2
297.2 292.2 287.2 281.2 279.2 273.2 271.2 263.2 252.2

File SHORL 781009 chita vi tri ctia duong bd ngay 09/10/1978, chiéu dai mdéi doan
ludi 1a DX = 25 ft.

stk sk ok ok s ook ok ok ok sk ok ok sk sk sk ok ok ok sk sk ok sk ok sk ok s ok sk sk ok ke sk sk sk sk sk ok sk sk sk sk ok sk ok sk ok sk sk sk sk ok sk ok sk ok ko sk ok ok sk sk ok ok sk ok
SHORL.DAT HOLDS SHORELINE POSITIONS. MUST CONTAIN NN VALUES.

EXACTLY 10 ENTRIES ON EACH LINE! LVP, 781009

sokokskskok skakskokokk skokokokokok kskokokskk skokskskokok skokokokk R skokskokoksk skokokskskok skakskokokk kokokokkok
131.4 139.4 148.4 158.4 168.4 183.4 191.4 202.4 208.4 208.4
207.4 208.4 209.4 213.4 217.4 216.4 219.4 227.4 238.4 249.4
264.4 277.4 283.4 279.4 275.4 272.4 273.4 278.4 275.4 273.4
272.4 269.4 270.4 272.4 277.4 282.4 289.4 299.4 310.4 320.4
3256.4 318.4 307.4 301.4 296.4 294.4 285.4 281.4 276.4

File SHORL 791117 chita vi trf ctia duong bo ngay 17/11/1979, chiéu dai méi doan
lugi 1a DX = 25 ft.
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3k 3k >k >k >k >k >k >k >k >k 3k 3k 3k 3k 3k 5k 5k 5k 5k 5k 5k >k 5k 5k 5k 5k 5k 5k 5k >k >k 5k 5k 3k 5k 5k 5k 5k 5k 5k 5k 5k sk 5k 5k 5k 5k 5k >k >k >k >k >k 5k >k >k >k >k >k %k %k %k >k k k k k k*k
SHORL.DAT HOLDS SHORELINE POSITIONS. MUST CONTAIN NN VALUES.

EXACTLY 10 ENTRIES ON EACH LINE! LVP, 791117

kkskskoksk kokoksksksk skskskoksksk kokskskoksk  skokoksksksk skskskoksksk  skokskskoksk  skskoksksksk skskskokskk  skokkskskk
86.5 92.5 101.5 109.5 127.5 144.5 161.5 172.5 184.5 198.5
202.5 203.5 205.5 204.5 205.5 211.5 219.5 229.5 238.5 250.5
263.5 277.5 297.5 305.5 303.5 292.5 283.5 272.5 268.5 269.5
268.5 267.5 270.5 272.5 279.5 290.5 305.5 318.5 330.5 339.5
345.5 349.5 349.5 334.5 325.5 315.5 304.5 294.5 289.5

File SEAWL
S6 lieu vé tuong bién trén luéi tinh toan véi chiéu dai doan lusi DX = 25 ft.

3k 3k 3k 3k 3k 3k Sk 3k 3k Sk 3k ok Sk 3k 3k Sk 3k ok ok 3k >k Sk 3k ok 5k 3k >k 3k 3k >k 5k 3k >k 3k Sk >k 5k Sk sk ok Sk >k 5k Sk 3k ok Sk 3k ok Sk 3k ok ok 3k >k 5k 3k >k ok 3k >k 3k 3k >k ok sk ko k k
SEAWL.DAT HOLDS SEAWALL POSITIONS. MUST CONTAIN NN VALUES.

EXACTLY 10 ENTRIES ON EACH LINE! LAKEVIEW PARK. DX = 25 FT.

Skksksksksk  skokckckckck skokokokokdk kkckckckck  kokockckokk  kokdkdksksk o kkskskskk ckkskokokk skdkskskskk  kkkkkk
-84.0 -45.0 -39.0 -41.0 -41.9 -42.8 -43.7 -44.6 -45.5 -46.4
-47.3 -48.2 -49.0 -49.9 -50.8 -51.7 -52.6 -53.5 -54.4 -55.3
-56.2 -57.1 -58.0 -58.9 -27.0 -27.0 -27.0 -27.0 -27.0 =-76.0
-68.0 -63.0 -57.0 -53.0 -50.0 -48.0 -47.0 -49.0 -52.0 -54.0
-57.0 -60.0 -62.0 =-63.0 -120.5 -178.0 -180.0 -182.0 -184.0

File WAVES

Dinh dang cta file s6 ligu song 1a: chu ki (7'), chiéu cao (H), huéng séng («) trén clng
mot dong (vi du vé sb lieu séng nhu ¢ bang dudi).

st sk ke o ok ok ok sk sk sk sk sk sk s ok ok ok sk sk sk sk sk ok o o ok ok sk sk sk sk sk sk sk oo ok ok sk sk sk sk sk sk ke sk ok ok ok sk sk ok sk sk ok ok ok ok ok sk k ko k
WAVES FOR LAKEVIEW PARK. PRODUCED USING TM 37, SAVILLE, 1953.
SHADOWING FROM THE HARBOR & ICE FROM DECEMBER TO MARCH ACCOUNTED FOR.
st o o ok oK ok ok ok K K K o ok ok oK ok ok K K K o o ok ok oK ok ok K K K K ¢ o ok ok ok ok ok ok K K o o ok ok ok ok ok ok K K K ok ok ok ok ok ok K K K K
-0.00 0.00 0.00 JAN

-0.00 0.00 0.00

-0.00 0.00 0.00

-0.00 0.00 0.00

(wave data are given
in tabular form below)

-0.00 0.00 0.00
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Vi du vé mot vai dong s6 lidu song nhu sau (dé cho gon da trinh bay 3 cot) :

5.00 1.70 15.00 N
4.00 0.86 -10.00 O
4.00 0.86 -10.00 V
4.00 0.86 -10.00
4.00 0.86 -10.00
6.00 2.36 38.00
4.00 0.86 -10.00
4.00 0.86 -10.00
4.00 0.86 -10.00
6.00 1.97 38.00
4.00 0.86 -10.00

File OUTPT
File OUTPT _CAL chita két qua kiem dinh mo hinh:

RUN : LAKEVIEW PARK CASE STUDY, MAY-JUNE 1989, CALIBRATION
INITTAL SHORELINE
151.2 154.2 157.
218.2 215.2 212.
265.2 263.2 273.
265.2 257.2 263.
297.2 292.2 287.

162.2 173.2 194.2 212.2 215.2 220.2 220.2
210.2 210.2 212.2 215.2 226.2 233.2 244.2
279.2 281.2 284.2 279.2 273.2 263.2 257.2
273.2 279.2 287.2 295.2 295.2 295.2 295.2
281.2 279.2 273.2 271.2 263.2 252.2

NN NDNDN

LAST TIME STEP. WAVES ORIGINATING FROM ENERGY WINDOW NO. 1

BREAKING WAVE HEIGHT

0.91 0.34 0.29 0.24 0.19 0.15 0.12 0.09 0.07 0.06
0.05 0.04 0.03 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0 0. 0. 0. 0. 0. 0. 0. 0.
0. 0 0. 0. 0. 0. 0. 0. 0.

BREAKING WAVE ANGLE TO X-AXIS
11.31 11.27 18.12 22.58 24.79 25.87 23.82 22.38 16.36 10.18

7.83 7.57 7.21 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0 0. 0 0 0 0 0 0 0.

(b6 qua két qua tinh séng trong 6 6 nang lugng khac)
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GROSS TRANSPORT VOLUME (YARDS3) FOR CALCULATED PART OF YEAR 1
36310 45967 48287 49323 47485 44151 40880 35693 31864
28894 28696 27242 24888 23349 21664 19094 17224 16488
17086 17966 18560 17964 16192 15805 19627 20727 22050
23225 23226 24940 25258 22169 21343 21325 21280 21442
18728 16679 16973 17843 21430 22789 22271 22319 19340

NET TRANSPORT VOLUME (YARDS3) FOR CALCULATED PART OF YEAR 1
4228 4780 5263 5570 5729 5850 6156 6621 6938
7446 7576 7596 7511 7340 7122 6893 6648 6495
6130 5961 5725 5480 5354 5348 5525 5647 5694
5361 5135 4967 4924 5078 52563 5420 5557 5490
4727 4193 3604 3012 2429 1924 1411 976 480

30314
16620
22664
20334

1501

7226
6297
5573
5203
-154

TRANSPORT VOLUME TO THE LEFT (YARDS3) FOR CALCULATED PART OF YEAR 1
-16040 -20592 -21516 -21876 -20877 -19149 -17368 -14436 -12461 -11543

-10724 -10559 -9822 -8689 -8001 -7271 -6098 -5287 -4996
-5478 -6002 -6417 -6241 -5419 -5228 -7051 -7540 -8178
-8933 -9045 -9986 -10166 -8545 -8044 -7952 -7861 -7975
-7000 -6243 -6684 -7415 -9500 -10432 -10429 -10670 -9429

-5161
-8544
-7565

-828

TRANSPORT VOLUME TO THE RIGHT (YARDS3) FOR CALCULATED PART OF YEAR 1

20269 25373 26770 27446 26607 25001 23510 21253 19400
18169 18136 17419 16199 15348 14393 12995 11936 11492
11608 11964 12144 11722 10773 10577 12576 13187 13872
14293 14180 14953 15090 13623 13298 13373 13419 13466
11727 10438 10288 10427 11929 12356 11841 11648 9910

OUTPUT OF BREAKING WAVE STATISTICS FOR SELECTED LOCATIONS
N.B. WAVE DIFFRACTION IS NOT ACCOUNTED FOR!
GRID CELL NUMBERS

1 2 3 4 5 6 7 8 9
11 12 13 14 15 16 17 18 19
21 22 23 24 25 26 27 28 29
31 32 33 34 35 36 37 38 39
41 42 43 44 45 46 47 48 49

AVERAGE UNDIFFRACTED BREAKING WAVE HEIGHT
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1
1.1 1.1 1.1 1.0 1.0 1.0 1.0 1.0 1.0
1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1

AVERAGE UNDIFFRACTED BREAKING WAVE ANGLE TO SHORELINE (DEG)
-5.7v -4.4 -7.4 -8.7 -9.6 -10.4 -9.5 -7.0 -4.
2.7 2.4 2.1 1.6 6.4 -1.2 -3.9 -7.5 -9.4

N

18768
11458
14119
12768

673

10
20
30
40

e
O = O O

-11.1

92
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-13.9 -13.7 -11.1 -2.0 6.0 11.3 6.1 5.3 4.6 3.1
2.1 i.0 -1.6 -2.9 -6.7 -9.7 -11.0 -12.9 -13.6 -11.
-8.2 -0.3 7.6 9.4 4.5 3.9 3.0 1.8 1.0
AVERAGE LONGSHORE TRANSPORT RATE WITHOUT DIFFRACTION (FT3/SEC)
-0.034 -0.033 -0.064 -0.077 -0.087 -0.102 -0.089 -0.042 -0.017 0.047
0.075 0.088 0.086 0.077 0.054 0.031 -0.009 -0.055 -0.085 -1.010
0.148 -0.150 -0.117 0.009 0.130 0.179 0.142 0.127 0.117 0.086
0.072 0.053 0.016 -0.006 -0.047 -0.090 -0.107 -0.137 -0.146 -0.114
-0.074 0.038 0.137 0.162 0.113 0.101 0.084 0.059 0.045 0.0
LONGSHORE TRANSPORT (FT3/SEC)
0. -0.002 -0.004 -0.005 -0.006 -0.006 -0.005 -0.005 -0.003 -0.001
0.000 0.001 0.001 0.001 0.000 -0.002 -0.003 -0.002 -0.001 -0.001
-0.01 -0.001 -0.002 -0.001 -0.001 0.000 0.005 0.007 0.007 0.006
0.04 0.002 -0.002 -0.003 -0.003 -0.003 -0.002 -0.002 -0.002 -0.002
-0.02 0.000 0.000 0.001 0.006 0.009 0.010 0.009 0.006 0.0
CALCULATED SHORELINE
126.4 132.9 143.0 155.0 167.8 180.4 191.3 201.0 207.2 210.4
212.4 214.3 216.0 217.9 220.0 222.5 226.2 233.1 242.1 251.7
262.8 273.8 284.2 284.9 281.5 276.3 273.7 271.1 268.7 266.7
265.4 264.8 265.1 266.3 271.4 279.7 289.0 298.2 308.1 316.6
321.2 318.7 313.8 307.4 301.9 296.2 290.7 285.5 280.8
CALCULATED SEAWARDMOST SHORELINE POSITION
151.2 159.3 171.2 189.3 211.3 236.3 271.6 273.8 237.5 236.5
227.9 221.8 222.2 223.4 225.2 228.5 234.3 241.2 250.3 261.3
276.0 287.8 298.5 303.1 296.1 286.2 279.2 273.8 269.9 267.0
265.4 266.1 267.9 273.2 279.2 287.2 295.2 301.2 315.1 326.0
344.7 332.5 328.8 320.0 310.7 303.5 298.5 295.7 295.6
CALCULATED LANDWARDMOST SHORELINE POSITION
91.9 106.4 122.6 139.9 1562.5 167.9 179.2 186.7 195.6 197.2
206.0 207.5 208.4 207.2 208.1 211.4 215.2 214.5 224.6 237.5
263.6 263.2 272.5 279.2 278.7 271.1 264.7 258.8 251.4 247.0
241.2 243.9 247.4 243.8 250.9 259.8 271.1 284.9 295.2 295.2
296.5 292.2 287.2 281.2 278.4 273.1 267.4 261.7 252.2
CALCULATED REPRESENTATIVE OFFSHORE CONTOUR
1110.6 1119.7 1128.7 1137.8 1146.9 1155.9 1163.8 1171.1 1177.8 1184.1
1189.8 1195.2 1200.5 1205.6 1210.6 1215.6 1220.5 1225.5 1230.3 1235.1
1239.5 1243.6 1247.1 1249.9 1251.9 1253.5 1254.7 1255.6 1256.5 1257.5
1258.7 1260.3 1262.3 1264.7 1267.5 1270.6 1273.9 1277.0 1279.8 1281.8
1283.0 1283.4 1282.9 1281.6 1278.3 1274.9 1271.6 1268.3 1265.0

93
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CALIBRATION/VERIFICATION ERROR = 4.03645

File OUTPT_VER chtta két qua tham dinh mo6 hinh (YEAR 1 1a chi nam tinh toan
tr 9/10/1978 dén 8/10/1979, YEAR 2 1a thoi gian tit 9/10/1979 dén hét thoi doan tinh

toan):

RUN : LAKEVIEW PARK CASE STUDY, MAY-JUNE 1989, VERIFICATION
INITTAL SHORELINE
131.4 139.4 148.4 158.4 168.4 183.4 191.
207.4 208.4 209.4 213.4 217.4 216.4 219.
264.4 277.4 283.4 279.4 275.4 272.4 273.
272.4 269.4 270.4 272.4 277.4 282.4 289.
3256.4 318.4 307.4 301.4 296.4 294.4 285.

202.4 208.4 208.4
227.4 238.4 249.4
278.4 275.4 273.4
299.4 310.4 320.4
281.4 276.4

NN NN NN

GROSS TRANSPORT VOLUME (YARDS3) FOR CALCULATED PART OF YEAR 1

21131 44696 54797 59264 61894 60843 58831 54605 48872 45301
42159 40481 38028 34870 31417 28324 25605 21766 20514 20193
21028 22150 22910 22744 21335 21105 27188 28573 29633 30039
30478 30148 321563 32072 28076 26760 26519 26352 26282 24090
21536 19155 20025 22020 28047 29819 29210 29023 29061 4254

NET TRANSPORT VOLUME (YARDS3) FOR CALCULATED PART OF YEAR 1
-1540 -563 444 1441 2373 3190 3987 4643 5244 5709
6036 6235 6370 6445 6528 6618 6600 6559 6529 6532
6542 6614 6698 6635 6404 6174 5979 5846 5871 5872
5862 5853 5785 5728 5689 5643 5517 5317 5100 4893
4707 4527 4241 3826 3437 3061 2769 2402 2063 1719

TRANSPORT VOLUME TO THE LEFT (YARDS3) FOR CALCULATED PART OF YEAR 1
-11335 -22629 -27175 -28911 -29759 -28826 -27422 -24981 -21813 -19795
-18061 -17123 -15828 -14213 -12439 -10852 -9502 -7600 -6992 -6829
-7243 -7768 -8106 -8054 -7465 -7464 -10604 -11361 -11882 -12083
-12308 -12146 -13184 -13172 -11194 -10557 -10500 -10517 -10591 -9598
-8414 -7313 -7891 -9096 -12304 -13378 -13219 -13308 -13493 -1267

TRANSPORT VOLUME TO THE RIGHT (YARDS3) FOR CALCULATED PART OF YEAR 1
9795 22066 27620 30353 32133 32016 31409 29622 27055 25501
24096 23357 22199 20657 18976 17471 16102 14165 13522 13363
13785 14381 14804 14689 13869 13639 16584 17210 17752 17956
18170 18000 18968 18899 16881 16202 16019 15835 15691 14491
13120 11841 12133 12923 15742 16440 15990 15714 155666 2987

LAST TIME STEP. WAVES ORIGINATING FROM ENERGY WINDOW NO. 1
BREAKING WAVE HEIGHT
0.99 0.38 0.34 0.29 0.24 0.19 0.15 0.12 0.09 0.07
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0.06 0.05 0.04 0.04 O 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0 0. 0. 0. 0 0. 0. 0. 0.

BREAKING WAVE ANGLE TO X-AXIS

14.24 7.68 14.51 21.57 27.32 31.06 31.41 32.26 32.86 31.58

6.26 7.10 6.42 7.51 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0 0 0 0 0

(bd qua két qud tinh séng trong 6 6 ning ludng khac)

GROSS TRANSPORT VOLUME (YARDS3) FOR CALCULATED PART OF YEAR 2
4840 12749 12402 15443 17352 15912 14307 14700 12777 9941
8875 8667 8191 7630 7159 6720 6307 5651 5320 5186
5363 5533 5344 5148 4766 4335 5060 5185 5354 5579
5891 6100 7276 7359 6255 6262 6488 6476 6418 5628
4698 4343 4332 4341 4895 4758 4267 4442 4225 423

NET TRANSPORT VOLUME (YARDS3) FOR CALCULATED PART OF YEAR 2
3343 3431 3566 3735 3929 4128 4306 4442 4518 4505
4300 4176 4102 4082 4101 4134 4127 4058 3939 3789
3601 3397 3153 2898 2644 2376 2228 2166 2187 2277
2423 2612 2826 3037 3206 3283 3328 3325 3260 3128
2932 2646 2217 1699 1293 969 722 548 443 389

TRANSPORT VOLUME TO THE LEFT (YARDS3) FOR CALCULATED PART OF YEAR 2
-748 -4658 -4417 -5854 -6711 -5891 -5000 -5129 -4129 -2718
-2286 -2245 -2044 -1774 -1528 -1293 -1090 -795 -691 -698
-881 -1068 -1095 -1124 -1060 -979 -1416 -1509 -1583 -1651
-1734 -1743 -2225 -2160 -1524 -1489 -1580 -1575 -1578 -1250
-883 -848 -1057 -1320 -1800 -1894 -1772 -1946 -1890 -16

TRANSPORT VOLUME TO THE RIGHT (YARDS3) FOR CALCULATED PART OF YEAR 2
4092 8090 7984 9589 10640 10020 9307 9571 8648 7223
6589 6422 6146 5856 5630 5427 5217 4855 4629 4488
4482 4465 4248 4023 3705 3356 3644 3675 3771 3928
4157 4356 5051 5198 4731 4773 4908 4900 4839 4378
3815 3494 3275 3020 3094 2863 2494 2495 2334 406

OUTPUT OF BREAKING WAVE STATISTICS FOR SELECTED LOCATIONS
N.B. WAVE DIFFRACTION IS NOT ACCOUNTED FOR!
GRID CELL NUMBERS
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1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30
31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 a7 48 49

AVERAGE UNDIFFRACTED BREAKING WAVE HEIGHT
1.2 .2 1.2 1.2 1.2 1.2

NN NN
N
NN NN
NN NN
NN NN
N NN DN
NN NN
N
N NN NN
N Tl
NN DNDNDDN
N T
NN DNDNDDN
e
NN NN

1 1 1 1 1
1 1 1 1 1
1. 1. 1. 1. 1.
1 1 1 1 1
AVERAGE UNDIFFRACTED BREAKING WAVE ANGLE TO SHORELINE (DEG)

-6.9 -3.9 -6.4 -8.4 -10.3 -11.3 -11.8 -10.7 -8.7 -3.1

-0.1 1.7 2.1 1.7 0. -1.1 -2.4 -7.6 -10.1 -12.0

-15.3 -15.6 -13.3 -3.4 6. 13.3 6.5 5.9 5.1 3.6
2.6 1.3 -1.3 -2.9 -7. -10.5 -12.2 -14.9 -15.6 -14.2

-8.4 0.2 8.2 11.2 5. 4.5 3.6 2.2 1.0

AVERAGE LONGSHORE TRANSPORT RATE WITHOUT DIFFRACTION (FT3/SEC)
-0.051 -0.035 -0.060 -0.091 -0.106 -0.126 -0.135 -0.117 -0.064 -0.003
0.051 0.081 0.112 0.107 0.082 0.052 0.023 -0.051 -0.095 -0.133
-0.184 -0.196 -0.162 0.003 0.168 0.240 0.188 0.173 0.161 0.122
0.105 0.078 0.034 -0.002 -0.057 -0.109 -0.136 -0.184 -0.197 -0.172
-0.079 0.064 0.178 0.222 0.159 0.141 0.122 0.089 0.057 0.0

LONGSHORE TRANSPORT (FT3/SEC)
0.0 0.001 -0.002 -0.005 -0.007 -0.008 -0.009 -0.009 -0.010 -0.010
0.003 0.012 0.014 0.011 0.003 -0.009 -0.012 -0.004 -0.002 -0.002
-0.002 -0.002 -0.002 -0.002 -0.001 0.002 0.020 0.025 0.025 0.022
0.017 0.010 -0.001 -0.012 -0.006 -0.004 -0.003 -0.003 -0.003 -0.003
-0.003 -0.002 -0.001 0.003 0.022 0.028 0.031 0.030 0.020 0.0

CALCULATED SHORELINE

83.5 88.0 96.0 107.8 122.7 139.6 155.8 172.0 188.1 202.9
204.1 205.6 206.9 208.8 211.9 217.5 224.3 234.1 245.0 257.4
270.4 284.5 297.7 301.2 297.7 287.9 282.1 276.3 271.3 267.3
264.3 262.8 263.4 266.6 276.0 286.1 298.5 312.1 325.6 337.6
346.3 350.6 349.3 337.2 327.9 318.6 309.7 301.3 294.3

CALCULATED SEAWARDMOST SHORELINE POSITION
140.1 146.1 187.5 163.7 212.5 194.2 243.4 251.6 267.4 248.6
243.1 233.7 226.1 226.5 228.5 233.1 238.4 244.5 252.0 264.4

278.9 294.9 308.9 311.3 306.4 295.1 287.1 281.7 277.6 274.5
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273.3 274.0 276.1 280.2 285.6 293.4 302.
3567.9 352.2 349.7 339.5 328.7 321.6 318.

CALCULATED LANDWARDMOST SHORELINE POSITION
22.5 31.0 30.6 33.2 70.1 41.0 94.
191.7 194.2 196.3 198.3 200.6 208.2 213.
263.4 267.9 279.4 279.4 275.4 272.4 269.
244.6 247.4 248.8 247.6 255.9 266.8 280.
319.0 316.7 307.4 299.4 293.8 287.6 281.

CALCULATED REPRESENTATIVE OFFSHORE CONTOUR

1067.8 1079.1 1090.5 1101.8 1113.1 1124.5 1135.
1172.8 1181.2 1189.2 1197.1 1204.7 1212.2 1219.
1244 .6 1249.7 1253.8 1257.0 1259.2 1260.5 1261.
1264.3 1266.1 1268.7 1272.2 1276.3 1281.1 1286.
1301.7 1302.8 1302.7 1301.3 1296.7 1292.1 1287.

W N O =

CALIBRATION/VERIFICATION ERROR = 4.06798

[@2Né)]

~N © 01T w oo

315.
316.

136.
216.
264.
295.
276.

1145.
1226.
1261.
1291.
1283.

o

O N 00 P> ©

O = 00 WN

332.9 361.6
316.1

177.7 187.8
224.1 238.0
266.2 250.7
308.5 315.2
268.3

1154.9 1164.1
1232.8 1239.0
1262.3 1263.1
1295.7 1299.2
1278.5
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Chi muc

D6 sau gisi han van chuyén bin cét chi s6 séng va,

D6 sau van chuyén biin cat doc bo, chiéu cao séng va,

Dinh luat Snel chiéu cao séng vd xét dén nhiéu xa,
phuong trinh, chiéu cao séng vd xét tong hop cac yéu

O nang lugng séng, [24 t0,

) goc truyen song,
Chi s0 song vo Truyén séng qua cong trinh
phuong trinh, hé 6,
Chiéu cao them bai
trong P.T. bién doi duong bo,

Go6c hudng song

dinh nghia,
GENESIS

gi6i thieu,

gid thiét co ban,

Hinh dang mat cat ngang bai,
bé rong dai van chuyén cat,
Hé s6 chuyén céat doc bo
dinh nghia,
gi4 tri kinh nghiem,
Hiéu chinh duong dong miic,
Mo hinh bién ddi dudng bo, [g
mo hinh 3 chiéu, |§|
Mb hinh bién d6i bai bién
md hinh giai tich, |§|
mo hinh x6i 16 mat cat, |§|
Nguon cap ho#ic thoat bun cat
tng dung thyc tién,
trong P.T. bién doi duong bg,

RCPWAVE, 22

Tinh song
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