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Tém tit: Bai bdo trinh bay phwong phap nghiéu ciu xdy dung cong thirc ban thyc nghiém tinh
toan hé s6 truyen song qua dé ngam coc co cau tqo phitc hop trén co so Iy thuyet la cac phuong
trinh cdn bang nang lwong ctia séng ngdu nhién truyén vuéng goc qua dé két hop véi cac -nghién
cueu thie nghiém trén mo hinh vdt Ly thu nho trong mdng song thuy luc cho 2 dang dé ngam rong
(khéng coc) va dé ngam rong co hé coc bén trén. Cong thurc bdn thuc nghiém the hién ro qua
trinh twong tac va co ché tiéu hao ning lwong song giita hai bé phdn la than dé rong va hé coc
bén trén véi séng la doc lap véi nhau, trong do thanh phan ning leong séng tiéu hao do than dé
rgng (khong co coc) chiu su chiphdi chu yéu ciia ba tham sé6 chinh la [do sau ngap nuoc twong
doi cia dinh dé (Ro/Hpw), bé rong tuong doi ciia dinh dé (B/Hwy), do doc song tai vi tri cong
trinh ($m =Hwo/Lm)] va thanh phan ndng lwong séng tiéu hao do hé coc bén trén chiu suw chi phoi
chii yéu ciia hai tham sé chinh la [d6 ngdp sdu twong doi hay chiéu dai phan coc nhiing trong
nude (Re/Hmo) va bé réng twong doi ciia hé coc (Xo/Lm)].

T khoa: cong thirc ban thuc nghiém, dé ngam coc phirc hop, de ngam dang rong, hé coc giam
song, hé so truyén séng, mé hinh vt Iy, nang lwong séng, tham sé chi phoi.

Summary: This article proposes semi-empirical equations to estimate wave transmission
coefficient through submerged complex with solid piles breakwater base on theories of energy
conservation of perpendicular wave transmission incorporate with physical hydraulic
experiments in wave flume apply on both types of submerged breakwater with and without piles.
These equations are able to describe interactions and energy dissipation process for each
element of this complex structure which are foundation block and pile rows. Energy dissipation
process depends on three major factors which are [relative submerge depth (R./Hno), relative
crest width (B/Hng), wave slope at construction location (sm =Hno/Ln)] and wave energy
dissipation process through piles rows is determined by two major factors [relative submerge
depth or submerge length of piles (R./Hno) and relative pile rows width (Xs/Ln)].

Keywords: semi-empirical equation, submerged complex with solid piles breakwater, permeable
breakwater, piles wave dissipation, wave transmission coefficient, physical model, wave energy,
definition factor.

1. PAT VAN PE trung nghién ctu va ung dung dé bao vé bo
bién do hiéu qua mang lai vuot trdi so vdi cac

Pé giam song ngam (PGS) 1a dang cong trinh Y
dang cong trinh khac nhu mé han bién, ke

chit dong dugc nhiéu nude phat trién trén thé

gi6i nhu My, Nhat Ban, Phap, Anh, Y,... tip bién,.... Giai ph.ép nay hién nay.duc_rc xem la
dap ung dugc ti€u chi da muyc tiéu nhu gidm
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man bi x0i 16, dong thoi giup giam thiéu tdi da
cac tac dong tiéu cuc dén moi truong tu nhién
sau khi xay dung cong trinh [4][5].

Céc nghién ciru vé PGS thuong tap trung theo
3 hudng chinh 1a (i) nghién ctru vé két cau, (ii)
nghién ctru hiu qua gidm soéng va (iii) nghién
ctru vé hiéu qua gdy bdi. Trong do, nghién ctru
vé hiéu qua giam séng ctua dé ngdm dang da
d6 mai nghiéng 1a loai két ciu mang tinh
truyén théng duge quan tim nghién ciru nhiéu
nhit va ciing dugc sitr dung phd bién nhit trén
thé gioi. Sau d6 cac nghién ciru duge mé rong
cho DGS dang da d6 phu cac khdi di hinh nhur
Tribar, Tetrapod, Dolos,.... Cac nghién ctru
gin day c6 xu thé hudng dén st dung cac dang
két cdu méi phi truyén théng nhu dé try rong
c6 16 tiéu song (hinh ban nguyét), cAu kién L-
Block, cidu kién Accropode™, ciu kién
Accropode™ TI, cdu kién Core-Loc™, céu
kién Ecopode™; dang than thién véi moi
truong ty nhién nhu dai ngam nhan tao
(Artificial Reefball), két ciu go ngdm P.E.P,
két cAu go ngdm WaveBlock™, két céu go
ngam BeachSaver™, két ciu go ngdm Surger
Breaker™, két cau go ngdm BeachPrism™
6ng Geotube, tui dia k¥ thuat, h¢ coc giam
song (tiét dién tron, vudng, chir nhat, tam
giac); hay dang phi cong trinh nhu trdng cay
ngap man [11].

Nghién ctru chi yéu dugc thyc hién thong qua
cac thi nghiém md hinh vat ly thu nho trong
méang song thuy luc dé xac lap mdi quan hé
giita cac dac trung vé thity hai van nhu (chiéu
cao song Hs, chu ky song T,, dd sau nudc
tru('fc dé h, do ngap dinh dé Rc) voi cac thong
s dic trung hinh hoc cua de nhu (bé rong
dinh dé B, chiéu cao dé D, hé s6 mai m) va cau
truc vat liéu lam than dé (n%). Thong qua céc
s6 liéu do dac thuc nghiém danh gia, phéan tich
doc lap vé murc d6 anh hudng ctua tham s6 chi
phdi d& xuat cac dang cong thirc thuc nghiém
tinh toan hé sb truyén séng qua dé. Cac nghién
ctru giai doan trudc nam 1995 duogc danh gia
1a thuc hién kha don gidn, Kkét qua nghién clru

it c6 tinh thyc tién do chua xem xét ddy du va
dung ban chit cua cac yéu t6 chi phdi nhu
nghién ctru cua Johnson va nnk (1951), Seelig
(1980), Allsop (1983), Ahren va nnk (1987),
Abhren (1987), Vién KHTL Nam Kinh - Trung
Qudc (2001), Gomez Pina va Valdes (1990),
Van der Meer va nnk (1991), Van der Meer va
Daemen (1994) [3][11],....Cac nghién cuu
thuc hién sau nam 1995 nhu cua d’
Angremond va nnk (1996) [2], van der Meer
va nnk (2005) [11],...dugc danh gia la thyc
hién rat cong phu véi song ngau nhién va cac
dang mit cit ngang va két cau dé theo thuc té,
cac cong thuc thuc nghi¢m dugc xay dung trén
co s& xem xét toan di€én mirc d0 anh huodng
cia tham sd chi phdi chinh dén qua trinh
truyén séng qua dé, do d6 két qua nghién ctru
c6 do tin cdy va tinh thuc tién cao.

Tai Viét Nam, noi chung hién nay cling dang
c6 xu huéng chuyén dbi cac cong trinh bao
vé bo c6 tinh truyén thdng nhu ké mai
nghiéng dé thir nghiém cac dang cong trinh
giam song véi nhiéu loai hinh vat liéu va két
cAu khac nhau nhu khéi Tetrapod, Geotube,
ro da, coc bé tong ly tam, cir ban nhya, hang
rdo coc tre, cir tram,... dé giam song bao vé
dé bién hay bd bién bi x6i 16 tai Nam Dinh,
Hai Phong, Binh Thuan, Tién Giang, Tra
Vinh, Séc Trang, Bac Liéu, Ca Mau, Kién
Giang. Tuy nhién, cdc cong trinh gidm soéng
dugc xay duyng theo dang thir nghi€ém hién
nay chi yéu theo hinh thirc tham khao cac
cong trinh thyc tién d xay dung thanh cong
ctia thé gidi. Co s khoa hoc dé phén tich va
lga chon hi¢u qua gidm soéng hop ly duogc
xem 1a “tiéu chi k¥ thuat” mang tinh chi phdi
va quyét dinh dén cong ning thiét ké cua
dang cong trinh nay hau nhu chua dugc quan
tdm nghién cuu.

Trong bai bdo nay trinh bay phuong phap 1y
thuyét két hop v6i thuc nghiém dé xay dung
cong thic ban thyc nghi€ém tinh toan hé )
truyén song qua dé ngam coc phirc hop c6 két
cau moi phi truyén thdng. Cong thirc phan anh
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day dii mirc d6 anh hudng cia cac tham sd phi
phdi chinh dén qué trinh truyén séng qua dé
ngam rong khong coc va c6 hé coc bén trén
(truong hop tong quat). Ung dung két qua
nghién curu dé phan tich va lya chon hé $6
giam song thich hop thiét ké cho cong trinh
thir nghiém bao v€ bo bién bi sat 16 do song tai
phia Tay cua BPBSCL.

2. CO SO LY THUYET VA PHUONG
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PHAP NGHIEN CUU
2.1. Giéi thiéu dé ngam coc phirc hop

Céu tao ctia mot phan doan dé ngam gdm phan
khdi dé va hé coc tru tron, trong do khdi dé 1a
mot dé ngim rdng c6 tiét dién hinh thang can
(Hinh 2.1a) va hé coc tru tron lip ghép linh
hoat bén trén dinh khdi dé hinh thanh hé thong
rang lugc gidm song (Hinh 2.1b).

a) Bé ngam rong
(khoi dé).
Hinh 2.1. Dé ngam coc phirc hop cé két cau méi phi truyén thong

Co ché tiéu giam song qua dé ngam coc phirc
hop dwgc mo phong gan gidng tu nhién cua
cdy ngdp mian ven bién. Trong d6 phan hé coc
bén trén tao ra cac khe hé ding luon cho phép
song bién va thay triéu xuyén qua dong vai tro
gibng nhu cac than ciy can song, ning lwong
song ti€u tan qua hé coc nho cong cua lyc can,
phan khdi dé ngoai tac dung tiéu tin ning
lugng song tdi thong qua qua trinh séng vo va
dong chay qua than dé c6 tdc dung can va giir
bun cat dich chuyén theo phuong ngang nguoc
tré ra phia bién khi thuy triéu rit thip hon cao
trinh dinh dé (Hinh 2.1¢) [7].

2.2. Co s6' Iy thuyét

St dung ning luong song thiét 1ap cac phuong
trinh cAn bang ning luong song truyén vudng
goc véi bo qua dé két hop véi cac nghién ctru
thuc nghiém trén moé hinh vat 1y thu nho trong
méang song thuy luc thong qua cac budc bién
d6i toan hoc danh gia, phan tich va xac dinh

b) Hé coc tru tron ldp ghép
vao than dé rong.

¢) Ldp ghép cdc phan doan
dé ngam coc phirc hop.

duogc cac thanh phin ning lugng séng tiéu hao
do phan than dé réng va do phan hé coc bén
trén. Sau d6 xdy dung cong thic ban thuc
nghiém tong quat tinh toan truyén séng qua dé
ngam rong c6 hé coc bén trén voi hai tham sb
doc lap 1a thanh phan niang luong song tiéu
hao do phan thian dé rdng va do phan hé coc
bén trén [10][9].

(a) Phuong trinh ndng lugng song (theo ly
thuyét song bién d6 nho) c6 dang nhur sau:

1 2.1
E= gngIZ'mS » Cg @D

C 2kh
=3 (1 + sz
trong do: E — tong niang lugng séng trén mot
don vi dién tich (J/m?); Hums — chiéu cao séng
trung binh quan phuong trong truong hop dé
gém ca h¢ coc; cg - van tdc nhom song; ¢ - van
tdc dinh song; h - d§ sau nudc trude de; k —
hing sé séng (wave number).
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(b) Phuong trinh ti€u tdn nang luong cua song
ngiu nhién truyén vudng goc véi bd qua dé
ngam rdng khong coc va c6 hé coc bén trén dé
xac dinh thanh phin niang lugng song tiéu hao
do hé coc c6 dang tong quat nhu sau:

a(E.c) o
e
=1
trong do: x — la mdt do dai dic trung theo
phu:ong truyén séng; D; — lan luot duoc xac dmh

14 suét tiéu hao ning hrqng song do than dé rong,
do ma sét ddy, do strc can ctia hé coc (W/m?).

(2.2)

(c) Phuong trinh cin bang ning luong song
ngdu cho céc truong hop dé ngdm rong khong
coc va co hé coc dé xay dung cong ban thyuc
tinh toan truyén song qua dé ngam rong c6 hé
coc bén trén dang tong quat nhu sau:

1=n
Ewor = Z E;
i=1

trong do: E; 1an Iuot 1a ning lwong ciia song phia
sau dé, phan nang luong tidu hao boi phan than
dé, boi hé coc, ma sat va nang luong song phan
xa lai; Ei 14 tong ning luong séng (bao gdm ca
song to1 va song phan xa trd lai tir cong trinh).

(2.3)

(d) Phuong trinh tinh toan hé sO truyén song
qua d¢ ngam rong c6 hé coc bén trén (truong

hop tong quat):
0
Kgp) = f(KE ) m, Dpr)

trong d6: ki hiéu K (hay K) 1 hé s6 truyén
song qua dé ngam rdng cd hé coc bén trén
(xem Muc 3.3); K{? 1 hé s6 truyén séng qua
de ngﬁm r5ng khong coc xac dinh doc 1ap dua

(2.4)

vao cac nghién ctru thyc nghiém [2][9][11];
D, 13 ning lwong song twong ddi tiéu hao boi
hé coc xac dinh theo PT.(2.2) (xem Muc 3.2);
m 1a hé s6 diéu chinh mé hinh (xem Muc 3.3).

2.3. Phwong phap nghién ciru

Phuong phap nghién ciru bang mé hinh vat ly
thu nhé trong mang séng thuy luc, thuc hién
tai Phong Thi Nghiém Thuy Luc Séng Bién
cua Vién Khoa hoc Thuy Loi Mién Nam
(mang song HR Wallingford - Anh).

2.3.1. Ly thuyét twong tir va ti 1é mé hinh

- Dong chady md phong trong mang song 1a dong
chay i, Re = "T“‘ =2,2.10°>> [Re] = 10%,

- Vi md hinh séng ngan, mé hinh mit cit can
duoc 1am chinh thai tac 13 khi ti 16 chidu dai AL
bang vdi ti 16 chiéu cao Ay dé c6 su tuong tu vé
dong hoc va dong lyc song. Cac ti 1€ mod hinh
can tuan tha dinh luat tuong tu Froude. Trong
thuc tién dbi véi mdé hinh mat cit chi ¢c6 md
hinh chinh thai va hing s ti 1¢ mé hinh twong
d6i nho (A< 60) [9].

- Nghién ctru nay ti 16 mo hinh duoc thiét ké
la AL = An = a = 15 bao dam tuan thu dinh luat
tuong tu Froude thoa man cac diéu kién lién
quan dén yéu t6 hinh hoc cua nguyén hinh,
yeu t6 song va kha nang dap ung cua h¢
thong thiét bi thi nghiém, dong thoi bao dam
giam thiéu toi da hidu ung phat sinh do anh
huong ctua song phan xa gay ra anh hudng
dén két qua thi nghiém.

Bang 2.1. Twong quan ti 1€ cac dai lwgng vatly co ban theo dinh luit Froude

Cac dai lugng Thir nguyén Twong quan Gia tri
Do dai (m) L AL 15
Chiéu cao (m) L A=A =a 15
Thoi gian, chu ky (s) T A =A% =1a 3,873

Luu y: Viéc xac dinh ti I¢ mé hinh phu hop
dong vai trd rat quan trong, quyét dinh tinh
kha thi va mic do chinh chinh xéc cta két qua

thi nghi€ém. Lya chon ti 1¢ m6 hinh can phai
dua vao céc diéu kién cua nguyén hinh (tham
s0 song va kich thudc hinh hoc cua cong
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trinh), nang luc cua hé théng thiét bi thi
nghiém vé kha ning tao song tot da va kich
thudc mang song. Ngoai ra, ti 1é mo hinh
thuong dwoc chon phai du 1on dé giam thiéu
céc sai sd khi ché tao va lap dat hay cac hiéu
ung phat sinh trong thi nghiém do anh hudng
cua ti I¢ mo hinh nho.

2.3.2. Diéu kié¢n bién thiy hai vin

- Chiéu cao song 1a Hs = (1,00 = 2,50)m, chu
ky song T, < 8,0s [1][6][8][9].

- b6 ngéap nudce tai dinh dé Rc = (0 + 2,25)m.
Co s& dé xac dinh d6 ngdp R. trén dinh dé
ngam 13 trén thuc té dé co thé giam song hiéu
qua thi phan dé ngam (khong ¢ hé coc) can co
cao trinh nim xung quanh muc nuédc véi do
ngép sau toi da chi bang khoang 1xH; (tic l1a
Re <2,5m). Khong xem xét trudong hop dé nho
1&én khoi mat nudc [1][9][11].

2.3.4. Thiét ké mé hinh thi nghiém

Cin ct theo ti 1& md hinh thiét ké AL =1/15 va
yéu cau cdu tao ciia dé ngam coc phirc hop
mg dung trong thyc tién. Cac thong sb kich
thude hinh hoc cia dé trong mé hinh dugc
thiét ké nhu sau:

- Khéi @é 1a dé ngam rdng tiét dién ngang hinh
thang cén c¢6 chiéu cao D = 0,2m = constant va
hé sb mai m = 1,0 = constant. Nghién ctru véi
04 chiéu rong dinh khdi dé khac nhau, ki hiéu
la Bio3as = (0,112; 0,152; 0,192; 0,232)m.
Mat d6 16 rdng trén dinh khéi dé duoc bd tri
theo dang hinh hoa mai theo qui luat la
l=b=0=0,02m. Sb hang 15 rdng twong tng vdi

WG6 WG5S

Rc =0.00; 0.05; 0.10; 0.15 (m)
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cac chiéu rong dinh B; 1a n®; =2.3.4,5 hang
(xem minh hoa Hinh 2.1a véi truong hop Bs
=0,152m va n%s).

- Hé coc tru tron ldp ghép trén dinh khi dé
bido dam tuong thich vdi mat do va kich thude
ctia cac hang 16 rong n®;. Sé hang coc try tron
lip ghép trén dinh khdi dé B; twong tng 1a n®;
=2,3,4,5 hang (xem minh hga Hinh 2.1b,c v&i
truong hop n®3).

Luu ¥: Khong xem xét do rong cua khoi dé
anh huong dén qua trinh truyén séng. V& mat
hinh hoc khéi dé cho phép nudc (séng) xuyén
qua duoc dinh nghia 14 dé ngam rdng. Ly do
tao ra cac 16 rdng cho phép nudc xuyén qua
trén mai nghiéng ctia khdi dé chi dé giam thiéu
anh huong cta song phan xa dén két qua thi
nghiém, mat do 16 rdng duoc phan bd déu trén
toan bo dién tich mai nghiéng cua khdi dé, ti 16
dién tich 15 réng chiém 14% dién tich mai
nghiéng khi kin nudc trong toan bd céac kich
ban thi nghiém.

Ngoai ra, dé tranh cac hiéu ting gdy nhidu lam
anh huong dén két qua cua cac kim do song
phia trudc va sau dé ngdm theo khuyén cio
cia HR Wallingford - Anh thi myuc nudc tdi
thiéu phai dugc khong ché > 0,2m. Do d6 dé
c6 thé tao song trude dé ngam tdt can c6 do
sau nudc du 16n, chidu cao dé trong md hinh
duoc thiét ké 1a D = 0,20m (khong cin theo ty
1¢ md hinh vi hé s truyén song co ban phu
thudc vao do ngap Ro).

2.3.5. Bé tri thiét bi va so do thi nghiém

WG4 WG3 WG2 WG1 My tao song

Bai d4 tiéu s6ng Bi

| Rc

1=1/500

’ =1/25

9.0m | 15m | 1.5m |

80m |

| D.5m [0.72m] |

100m ||
0.20m 0.18m \0.4m

a. So do thi nghiém dé ngam réng, khong coc (Bi; n”i; R.)
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WG6 WG5 WG4 WG3 WG2 WG1 Mdy tao séng
Rc =0.00; 0.05; 0.10; 0.15 (m)
Bii d4 tiéu s6ng Bi

3
~

oze. VA

AR T T

0| s

9.0m | 1.5Sm | 1.5m |

8.0m |

10.0m | 0.5m [0.72m| |

0.20m 0.18m \0.4m

b. So do thi nghiém dé ngam réng cé hé coc (Bi; n?”;; R.)

Hinh 2.2: So' do b tri thiét bi thi nghiém trong mdng séng HR Wallingford

- So @6 bd tri thi nghiém su dung 6 kim do
duogc bd tri doc theo tuyén mang song. Trong
dé 4 kim do (WG1, WG2, WG3, WG4) ngay
sau Piston dugc sir dung dé tinh toan tach song
phan xa va 2 kim do (WG5S, WG6) con lai
duogc bd tri trude va sau dé ngdm dé ghi nhan
két qua dic trung cia song trudc va sau khi
truyén qua dé ngam. Vi tri dit kim do WG5S
thuong dat cach mot khoang <= chiéu dai song
tai chan cong trinh dé han ché t6i da anh
hudng cua séng phan xa do cong trinh gy ra
va khoang cach 1 chidu dai song tinh tir cong
trinh vé& phia may tao séng 13 vi tri ma chiéu
cao song bit dau thay dbi do sy ton tai cia
cong trinh bén canh anh huong do ma sat day
ctia bii, kim phia sau d& WG6 duoc b tri d6i

ximg dé co thé ddi chiéu hidu qua giam song &
cung khoang cach. Cac kim do dugc hi¢u
chinh trudc mdi kich ban thi nghiém dé dam
bao d6 chinh x4c cao nhit cho két qua thi
nghiém.

- Thoti gian cho 1 kich ban thi nghiém: t = 500
x Tp+ 300s = (865+1315)s. Bio dam mdi kich
ban thi nghiém c6 > 500 con séng dé dai tan s6
co ban cua phd song yéu cau duoc tao ra mot
cach hoan chinh.

- Thi nghiém duoc tién hanh véi séng ngiu
nhién pho JONSWAP dang chuin. Pay la
dang phd dugc xem 1a phi hop voi didu kién
thiy hai van & khu vuce nghién cuu.

3.2.5. Xay dung chwong trinh thi nghiém

Bang 2.2. Xay dung chuong trinh thi nghiém tong quat

Dac trung song thi nghi¢m Bé rong S6hang 16 | Séhang | Do ngap R,
(tai bi€n tao song) dinh B; (m) n®; coc n®; (m)

HO7T113 (Hwo = 0,07m, T, = 1,13s)

HO7T134 (Hmo = 0,07m,T, = 1,34s)

H10T135 (Hmo = 0,10m, T, = 1,35s) B:=0,000 | n®=0 n? =0 |[R!=0,00
H10T160 (Hmo = 0,10m, T, = 1,60s) B,=0,112 n®,=2 n®, =2 | RZ=0,05
H12T148 (Hmo = 0,12m, T, = 1,48s) B;=0,152 n®;=3 n®P3;=3 | RS =0,10
HI12T175 (Hmo = 0,12m, T, = 1,75s) Bs=0,192 ny=4 nPy=4 |R*=0,15
H14T160 (Hmo = 0,14m,T, = 1,60s) =0,232 n®s=35 nPs =35

H14T189 (Hwo = 0,14m, T, = 1,89s)

H16T171 (Hwo = 0,16m, T, = 1,71s)

H16T203 (Hwmo = 0,16m, T, = 2,03s)

Ghi chii: Cac chi s6 @,V va © tyong ieng véi cdc thi nghiém la hién trang khéng cé dé ©, aé
ngam rong khong coc ¥ va @é ngam rong cé hé coc ¥,
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Tong s6 300 thi nghiém, trong d6: (i) T6 hop
40 thi nghiém hién trang khong c6 dé: ki hi¢u
1a Bi+n1+R¢ ; (ii) T hop 100 thi nghiém voi
dé ngam rdng khong coc: ki hiéu 1a By+n@+
R, B3+n©@3+ R, B4+n©@4+ R, Bs+n@s+ R, ;
(iii) T6 hop 160 thi nghiém v&i dé ngam rdng
cd hé coc bén trén: ki hiéu 1a By+tn®r+ R,
Bs+n®s+ R, B4+n®4+ R, Bs+n®Ps+ R

3.KET QUA NGHIEN CUU VA THAO LUAN

Dé ¢ céu tao phirc hop bao gdm phan khdi dé
nhu 13 mot dé ngdm rdng tidu hao ning luong
song thong qua qua trinh song v, phan xa, ma
sat va dong chay qua than dé, phan hé coc bén
trén ti€u hao nang lugng song nho cong cua lyc
can. Khi chiéu cao phan dé rong ting thi ning
lugng song tiéu hao boi than dé tang trong khi
cta h¢ coc thi lai gidm va nguoc lai. Do qua
trinh twong tic va co ché tiéu hao ning lugng
song gitra hai by phan nay voi song la khac
nhau do vy cin c6 nhimng danh gia, phéan tich
doc 1ap vé muc do anh hudng ciia tham sé chi
phdi dé tir d6 xay dung phuong phap tinh toan
truyén séng qua dé trong truong hop tong quat.

3.1. Truyén séng qua thin dé rong, khong coc
Trén co s6 sb liéu do dac cua 140 thi nghiém
MHVL (40 thi nghiém truong hop hi¢n trang
va 100 thi nghiém trudng hop dé ngdm rdng
khong coc) xdy duyng dugc cong thic thuc
nghiém tinh todn xac dinh thanh phin ning
luong séng tiéu hao do phin than dé rdng
(khong coc) thong qua hé s truyén song KEO)
v6i cac tham sb chi phéi chinh duogc xac dinh
1a [d6 sdu ngap nudc tuong ddi cua dinh dé
(Ro/Hmo), bé rong twong ddi cua dinh dé
(B/Hmo), d6 dbc séng tai vi tri cong trinh (sm
=Hmo/Lm)], xem Nguyén Anh Tién va nnk
(2018) [9].

KEO) (3.1)
0 18( R
I_ImO
B \ 019 1
+O,58<—) .(1 —e v—m)
I_ImO

[ KHOAHOC
trong do: Rc 1a do ngép séu cua dinh dé ngap so
v6i muc nuée thiét ké, 0 < Re < Himo , B 12 bé
rong dinh dé ngam, Hyo 14 chiéu cao song pho,
sm 1a do dbc song tai vi tri cong trinh, Ly, 1a
chiéu dai séng nudc ndng tai vi tri cong trinh
twong ng véi chu ky dic trung phd Tm.1 .

3.2. Tiéu hao ning lwong séng qua dé ngim
rong co hé coc

3.2.1. Phéan tich qua trinh tiéu hao ning
lwgng song

Khi song truyén qua hé dé ngim rdng s& trai
qua cac qua trinh tiéu hao nang luong, lam
giam chiéu cao song nhu song vo trén dé do
d06 sau bi han ché, ma sat, sirc can do hé coc.
Trong phén tich chung ta ¢ thé chia thanh cac
thanh phan nang luong song ti€u hao nhu sau:
+/ Nang lugng tiéu hao do than dé rong khong
cO coc.
+/ Nang lugng tiéu hao do ma sat.
+/ Nang lugng ti€u hao cua hé coc.
Xuat phat tir PT.(2.1) va PT.(2.2) chung ta
thiét 1ap céc phuong trinh cin bang ning
lwong cta séng ngiu nhién truyén vudng goc
qua dé ngam rong c6 hé coc bén trén nhu sau:
d(E®.c,) D DD (3.2)
0x d £ =p

1 3.3

~S(1+
2

x — la mot do dai dic trung theo phuong
truyén song.

2kh
sinh(Zkh))

trong do:

h — d06 sau nudc trude dé.

E® — 1a tong ning lwong don vi ciia song
truong hop dé ngam rong cé hé coc (J/m?).
Hims — chiéu cao song trung binh quan phuong
trong truong hop dé gdm ca hé coc.

Dq — sudt tiéu hao ning luong song do phan
than dé rong (W/m?).
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Dr — suat tiéu hao niang luong song do ma sat
day (W/m?).

D, — suat ti€u hao nang lugng soéng do strc can
cua hé coc (W/m?).

cg - van toc nhom song; ¢ - van toc dinh séng.
Trong cing mdt diéu kién nhung khi dé khong
cd hé coc bén trén thi ndng lugng song bi ti€u
hao chi bdi phan than dé rong va ma sat day c6
dang nhu sau:
0
d(E©@.c,) _
0x
v6i E@ 1a ning luong song trong truong hop
dé ngam rong khong co6 hé coc (J/m?).

3.4
D, - D, G4

Luu ¥ PT.(3.4) dua trén gia thiét bé qua sy
thay d6i van téc nhom song ¢, khi ¢6 va khong
O((E® —E®).¢,) 5
ox - P

1 1
0 [g PE(Hims o) — Hims,m)): Cg] 0 (§ PgHms p- Cg)

c6 hé coc (theo 1y thuyét thi cg chi phu thudc
d6 sau nudc va chu ky song).

Véi gia thiét nang luong tiéu hao boi ma sat va
song phan xa do phan than dé rdng 1a nhu
nhau gitra hai truong hgp dé khong coc va céd
hé coc (theo céc sb liéu thi nghiém tir MHVL
cho théy hé s6 phan xa c6 su chénh Iéch khong
dang ké giira hai truong hop nay); ngoai ra su
chénh léch nay con dugc ké dén bang cach liy
chiéu cao song trudc dé 1a chidu cao song
trung binh gilta hai truong hop va sau nay
thong qua cac hé sé hiéu chinh mé hinh) va su
c6 mat cua h¢ coc khong 1am thay ddi suét tiéu
hao ning luong clia than dé rong so vé6i khi dé
khong c¢6 hé coc. Tu cac PT.(3.2), PT.(3.3) va
PT.(3.4) ching ta c6 thé rat ra phuong trinh
can bang nang lugng séng cho hé coc nhu sau:

(3.5)

<D
P 0x

v&i Hums, p 201 14 thanh phan chiéu cao song bi
suy giam chi boi hé coc.

Néu nhu song dén 1a nhu nhau thi PT.(3.5) ¢6
dién gidi mot cach don gian 1a ning luong

D. = 1 . (ngms,t)(o) - (ngms,t)(p) _ 1

trong d6: Hims, 14 chiéu cao song phia sau dé,
cac chi s6 @ va ® tyong ung dung dé chi
truong hop dé ngam rdng khong coc va c6 hé
coc; Xp la chiéu rong anh hudng cua $6 hang
coc trén dinh dé ngam xét theo phwong truyén
song (Xp 1a khoang céach tinh theo tim cta hai
hang coc bién trén dinh dé theo phuong
truyén song).

O day ching ta dua ra khai niém ning
lugng soéng twong ddi tiéu hao boi hé coc
Dy, 12 dai lugng phi thir nguyén dugc dinh
nghia nhu sau:

0x
song ti€u hao bdi hé coc chinh la phﬁn chénh
léch vé ning lugng séng phia sau dé giira hai
truong hop dé co va khong c6 hé coc.

Angms p (3.6)
Xp
_ AHZngp (3.7)
Dpr - HZ

rms,i

Tir PT. (3.6) va (3.7) chiing ta c6 lién hé:

1 Dpr- Hfms,i (3.8)
Dp = gnggT
_ Dpr E®.c
Xp

Str dung dai lugng phi thtr nguyén D, x4c dinh tir
céc s0 lidu thi nghiém cho hai trurdng hop dé khong
co va ¢ hé coc theo PT.(3.7) dé phan tich sy suy
giam chiéu cao séng do anh hudng ctia hé coc.
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Két qua tinh toan D,y theo PT.(3.6) va PT.(3.7)
dugc lap thanh bang dua vao két qua thi
nghiém MHVL truyén séng qua dé ngim rong
khong coc va c6 hé coc (chi chon ra duge 100
cip thi nghiém c6 cung diéu kién bién séng va
muc nude va duge chay ddi sanh cho truong
hop khéng coc va co hé coc) cho thiy nhin
chung gia tri Dy kha nho, chi chiém khoang
10% — 20 % so v6i tong ning luwgng séng toi.
3.2.2. Phan tich muc do anh huong cua cdc
tham sé chi phoi dén tiéu hao ning heong séng
qua hé coc

o

[ KHOAHOC
Tuwong ty nhu véi than dé rong khong c6 hé
coc (Muc 3.1), d0 ngép sau tuong ddi Re/Hmo
(chiéu dai phin coc nhiing trong nudc) ciing
c¢6 anh huong nhiéu dén tiéu hao ning luong
song qua hé coc nhu thé hién trén Hinh 3.1.
Nhin chung c6 thé thdy ring quan hé nay la
d6ng bién rd rang voi xu thé phi tuyén. Dy
ting manh v&i Re/Hmo <1,20 sau d6 thi hiu
nhu khong tang nita. Dy: cling tang ty 1¢ voi
s6 hang coc (twong ung v&i bé rong anh
hudng cua hé coc).

[O #ceo O Re=o08m > Ros00m X Ac=oism]
]

O 2pierows ; ;

~018F 1 00 3 pile rows
e [> 4 pile rows E’( 5
SOI8F | % 5 pile rows Sk % @) w %
éou- % a ob o) 1
EDIZ— E g §> o DE > o
B X g o B o
2 g1 p
&° © o> °
Z 008 (a) QO 4
&

0.0 Qi

0.04 1 O 1 1 1

[

1 15
Relative submerged depth R /H_, ()

Hinh 3.1: Anh huéng cia cia dé ngdp sdu
twong doi Ro/Hmo

Anh huong cia bé rong tuong ddi cua hé coc
Xb/Lp va Xo/Hmo d6i v6i Dpr duoc 1an luot thé
hién trén Hinh 3.2 cling cho théy su phu thudc
manh mé& theo quan hé dong bién cua bé rong
hé coc dén su tiéu hao ning luong song qua hé
coc. Anh hudng niy rd rét nhat dbi véi cac
murc d6 ngp sau thap.

Viéc Dy ¢6 xu thé ting chdm véi cac mirc do ngap
sau lon duogc ly giai: khi d§ sdu nudc da 16n thi
phén 16n ning luong song ¢ dai tan sb ngdn di bi

Fatanve energy Daspam
Ratabve rangy dreaipaten D i)

Hinh 3.3: Anh huéng ciia do doc song dia
phuong sy, (hinh trdi) va sm (hinh phai)

. x x 1 ® 3 x
& s * . Za 5 %
E o= o Bk 8 x B
§ % A3 x | KE o o
g;.? b ,-.'CI o> o §c.: : 3'- = gn
¥ ] .o 4 ;g«"_:-i‘_, g

o o F 1] .
&% oo [a] L3} Hogsbo E'o
i = g & § 8 BdE 00
& 0o %OO o i 008 (ﬂ o o &
0% o q o g
- o oo (o)
0 08} L}I.‘.O @ .08 ._!IJOO )
? &
@ i
007 o0+ o008 008 01 02 0s FT

5 v 52
Fiedave pie width X
Fetatve pie wath X A {4 alatve plle width XM, 1)

Hinh 3.2: Anh hudéng ciia bé rong tirong doi
cua hé coc Xp/Lp (trdi) va Xo/Hmo (phdi)

tiéu hao bdi hé coc, chi con lai nang lrong song &
dai tan sb thip. Nhu di phén tich ¢ trén song & dai
tin s dai it bi tiéu hao ning lwong khi qua hé coc,
do véy khi do sau tiép tuc ting hodc sd hang coc
tang thi Dy s& khong tiép tuc ting nita.

Hinh 3.3 1a két qua phén tich sy phudc vao do
déc song (sp = Hmo/Lp V& Sm = Hmo/Lm) tai vi tri
cong trinh d6i v6i Dy Xu thé chung 13 dong
bién, tuy nhién kha yéu so v6i trudng hop than
dé rong khong co coc.

O Roc=0
O Re=00sm X ] >
[> Re w0 10m
[ % Re=g15m b xR § % x |
B LP " B C x‘
-3 =[x
=3 , B 4
g I§ ¥ H“x
C o %
ob E@ B B o x o e 1
o ? :ue . o o o *
0 o 00 g a
% |
"o 008 Gl 18 CED) [H 22

012 014
Rilate water depth WL (-)

Hinh 3.4: Anh hwéng ciia do sdu mede
twong déi h/L,
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Cac anh hudéng khac nhu do sau nudc tuong
d6i h/L, va chi s6 v& Hmo/h dén Dy dugc lan
luot trinh bay trén cac Hinh 3.4 va 3.5 cho
thdy cac tham s6 nay hau nhu khong cé chi
phdi tryc tiép dén tiéu hao ning luong song
qua hé coc.

O Re=0

z o8 > xx O Re=005m []
= - [> Re=0.10m ||
i - > X 5 % KX B¥ | X Re=0.15m
& g.1af o x X x . D
] i
3 012 x 1 ul & F B Dﬁ L"B P
] - o X x x > P o b !
H
H 01 X b o o (53 ED & g % -
£ 008 X o (o] o @QB
e o 9% L@
& 008 (] % &
8]

" \ . . .
02 0.25 03 035 04 0.45 0.5 055
Relative wave energy H,_/h (-

Hinh 3.5: Anh huong cia chi s6 v& Huo/h

Ngoai ra tiéu hao nang lugng song qua h¢ coc
con phu thugc vao mat d6 coc hay do rSng cua
dé ngim coc phirc hop (phu thudc khoang cach
gitra cac coc), duong kinh coc. Tuy nhién trong
thi nghi€ém tham $6 nay duoc gitr ¢d dinh do vay
khong durge xem xét mot cach truc tiép o ddy ma
gian tiép ndm trong cac thong s khac dugc phan
tich & trén.

3.2.3. Tiéu hao nang lwong song qua hé coc
Vi nhiing phan tich twong quan néu trén &
day ching ta s€ xdy dung cong thirc thuc
nghi¢m tinh toén xac dinh nang lugng séng bi
tiéu hao boi hé coc ndm phia trén than dé rSng.
Mot cach tuong ty [9], ching ta cd phuong
trinh téng quat:

Rc Xb
D, = ,—
pr =1 <Hm0 Lm)

(3.9)

Dpr mang y nghia 1a nang lugng song ti€u hao
tuong d6i bai hé coc so voi tong ning hrong
song t6i (Dpr con c6 thé duge hiéu 1a hiéu ning
cta h¢ coc Dy <1). Nhu vay Dy: phu thudc vao
tong thé tich pham vi can nudc twong ddi cua
hé coc so v6&i toan bo thé tich khdi nude dao
dong xét trong trong mot chu ky song. Ngoai
ra Iuu ¥ khi Re = 0 (myc nudc ngang bang than
dé rong) thi Dy > 0 do mot phan séng van
truyén qua dinh dé va van bj tiéu hao ning
luong boi hé coc.

Xuit phét tir nhitng phan tich trén chung ta c6
dé xuat tham s6 biéu dién thé tich can song
tuong doi cia h¢ coc nhu sau:

7 _ Vo _ Rc+Hmo)-Xp (3.10)
P Vw I_ImO-Lm
_ R.+ Hpo Xp
HmO .Lm

trong do: Vp 1a thé tich can song tuong ddi cua
hé coc; Vp va Vy la thé tich pham vi can song
cua hé coc va téng thé tich phﬁn khdi nude dao
dong xét trong mdt chu ky song.

PT.(3.10) van bao toan cac tham sb chi phéi
ctia cia PT.(3.9). Hinh 3.6 biéu dién quan hé
giita thé tich can song twong d6i ciia hé coc va
Dy, qua d6 c6 thé thay ring twong tu nhu céc
phan tich twong quan ¢ phan trudc Dy co xu
thé tang khi Vp tang, tic la khi d§ ngap tuong
dbi tang hoac bé rong hé coc tang. Khi Vp
ting dén mot gidi han nao d6 thi Dy khong
tang ntra (ly do da giai thich & trén). Nhu vay
tuong quan nay ton tai mot sb didu kién bién
nhu sau: c6 tiém can trén 14 Dyr, max va Dpr = 0
khi khong c6 hé coc (Xp = 0), va Dpr > 0 khi R
= 0. V¢i nhirng tinh chat nay va voi dai luong
miéu td hi¢u nang (Dp <1) thi ham tanh(x)
(v6i x <1) 1a mot dang ham phu hop.

St dung phuong phap hdi quy véi bo sd liéu
thi nghiém chung ta xay dung dugc quan h¢
dudng hdi quy nhu sau (xem Hinh 3.6), mic
do phu hop cao R? = 0,80.

Dpr (3.11)

= 0,153 tanh [20,6Mﬁ

I_ImO Lm
Khi stir dung T, thay vi Tm-1,0 (Lp thay vi L)
trong tinh toan thi mirc d6 phi hop véi cac sb
lidu thyc nghiém dat dugc s€ thép hon mot
chat (R? = 0,71, xem Hinh 3.7). Lic ndy cong
thirc xac dinh Dy, s€ 1a:

Dpr (3.12)

(Rc + HmO) &

= h|16,3
0,152 tan 0. [

p
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O Labdata
—D,, regression curve |

L . . .
0.15 0.2 025 03 0.35
(RAH M XA ()

Hinh 3.6: Puong hoi quy thire nghiém xdc
dinh Dy ~ 177',, (voi L) (dé co hé coc)

3.3. Truyén séng qua dé ngim rong c6 hé coc
Xuat phat tir PT.(2.1) va PT.(2.3) chung ta
thiét 1ap céc phuong trinh cin bang ning
lugng soéng cho truong hop dé ngam rong
khong coc va ¢6 hé coc bén trén nhu sau:

- Khi dé ngam rong khong coc:

Eror = E” + E” + E© + E” (3.13)
- Khi dé ngdm rdng c6 hé coc bén trén:
Ewor = EP + EP + EP + EP (3.14)

+E®
trong d6: Ei, Eq, Ep, Ef, va E; lan luot 1a nang
(0 () (0 () P _
(E® -EP) + (E” —EP) —EP =0
1 0 2 ( 2 1
< gpg(HI('rr)ls,t - Hrrlil)s,t) + g ngIZ‘mS,i

v6i Cr (° va P) 1a cac hé sO phan xa trong hai
truong hop dé€ khong co6 coc va co6 hé coc.

02
€ -

|  KHOAHQC

CONG NGHE

O Labdala
—— [Ipr regression cumnve

L .
@15 02 025 03 0.35
(RAH WH XL

Hinh 3.7: Puong hoi quy thiee nghiém xdc dinh D,

~ W, (v6i L) (@ c6 hé coc)

lwong cua song phia sau dé, phan ning luong
tiéu hao boi phﬁn than dé rSng, boi hé coc, ma
sat va nang luong song phan xa lai. Ero 14 tong
ning lwong song (bao gém ca song ti va song
phan xa tré lai tir cong trinh) Céc chi s6 (°) va
(®) twong Ung dung dé chi trudng hop dé
khong coc va c6 hé coc.

Gia thiét v6i cing mot tong ning luong song
Etor, thi cac thanh phan nang lwong song bi tiéu
hao bdi ma sat EEO) = Egp) va than dé Eéo) =
Eép) la nhu nhau trong ca hai truong hop dé
ngam rong khong coc va c6 h¢ coc. Tu hai
PT.(3.13) va PT.(3.14) ta c6:

DpXp
C

(3.15)

c®’) - =0

g

truyén song (K= Himsy/Hmsi) ¢ hai truong hop
bang cch chia hai vé phwong trinh nay cho ning

4 A 51 1 = 2 . -
PT.(3.15) 6 thé viét lai dudi dang cc he s6 wongsongtdidonviE = 1/8pgH;pys; ta co:
DX
o (K§°)2 _ Kgp)z) + (" — @y 1p—b = (3.16)
g P8HnsiCq
Lién h¢ PT.(3.16) v6i PT.(3.8) chung ta co:
2 2 2 2
& K —kPY+ @ -c®y-p, =0 (3.17)

Luu y: Chénh léch ning lugng song phan xa

’ 2 2
twong déi (B —EP)/E = (¢ - c)
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du nhu trinh bay trén Hinh 3.8 c6 két qua tir
thuc nghi¢m. Do vay anh hudng chénh 1éch veé
song phan xa c6 thé dugc xét dén mot cach

gian tiép thong qua Dy voi mot hé sé diéu
chinh mo6 hinh.

0

088 T T T T T T T T

0.18] #aae
a7l e

.15 xxxxxxx xxxx)()(x
.86 Xx

0.14 ’ X Xx

-~ XX XX
0.12 o UBSF x X
2 W X X
‘; 01 g x* Xx
y 7 08EX X
0.08] g X
° Saeir X
0.06 °o «© x
o
RY % 082k X
0.04) o D@ & o0 x
o’ 081 X
0.02 ° n@° oo X
o % o
0.3 1 1 1 1 1 1 i 1
0.0 015 0.2 VAT 0.8 0.85 [ 095 1 105 1.1 1.15 1.2

Hinh 3.8: Lién h¢é giita chénh léch nang
lirong séng phan xa twong doi va tiéu
hao nang luong do hé coc Dy, (dé co coc)

Tir PT.(3.17) chung ta ¢ thé dua ra cong thirc
ban thyc nghiém xac dinh h¢ ) truyén song
qua dé rong c6 hé coc bén trén (hay ki hiéu
khéc 1a K;) nhu sau:

K, = JKg°>Z —m.D

trong d6: m 1a hé¢ s md hinh (theo 1y thuyét
thi m <1,0) dwoc hiéu chinh véi cac sb liéu thi
nghiém nhiam ké dén anh hudng ciia séng phan
xa va cac sai 1éch do cac gia thiét dd néu khac
trong qua trinh xay dung cong thuec.

(3.18)
pr

Luu y: KEO) 14 hé s6 truyén song qua dé ngam

1

O Lab data (dike with piles), m = 0.94 ‘

0.9} | ——Measured = Calculated
o

08 @

R?=0.87
07

06

Calculated }ﬂ (=)

05

0.4

03, o3
(o]

%32 03 o4 06 07

0.5 . A 0.8
Measured K( (=)

0.9 1

Hinh 3.10: So sanh két qua tinh todn hé sé
truyén song voi so liéu thuc nghiém cho truong
hop dé co hé coc (hé so mo hinh m = 0,94).

12

Model coefliciert m (]

Hinh 3.9: Hiéu chinh hé so6 mo hinh m
Voi cac so liéu thi nghiém

rong khong coc duge xic dinh tir PT.(3.1) va
D, 14 ning lwong séng tuong ddi tiéu hao boi
hé coc dugc xac dinh theo PT.(3.11) hoac
PT.(3.12). Khi dé ngam rdng khong coc (Dyr =
0) thi PT.(3.18) s& tr& vé PT.(3.1).

St dung cac PT.(3.1), PT.(3.11) va PT.(3.18)
cung v6i bd s6 liéu thi nghiém cho trudong hop dé
c6 coc dé xac dinh hé s6 mo hinh m (160 thi
nghiém). Két qua trén Hinh 3.9 cho thay m = 0,94
cho két qua phu hop tot nhit véi bd sb liéu thi
nghiém (R* = 0,87). Hinh 3.10 trinh bay so sanh
gitra két qua tinh toan K, theo PT. (3.18) v&i hé s6
md hinh m = 0,94 va bd sb liéu thi nghiém.

— Weasurer = Caleulated

25 O Dikes with na piles

Dikes wilh piles

Calculatec K, [

ul'TJZ 23 04 [} 08 07 0.8 ue 1
Measured K, (-)

Hinh 3.11: Tong hop so sanh két qua tinh todn
hé so truyén song voi toan bo so liéu thuc
nghiém (dé khong coc va dé co hé coc).
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Thay thé hé s& moé hinh m = 0,94 vio
PT.(3.18) ta c6 PT.(3.19) tong quat nhu sau:

(3.19)

K, = \/ K" —0,94.D,,

Su phi hop rat tot cia cong thirc ban kinh
nghiém PT.(3.19) v6i bo sb liéu thi nghiém
khing dinh tinh dung din ciia phwong phap va
cac gia thiét dua ra trong qué trinh xay dung
cong thuec.

Sau cung Hinh 3.11 13 so sanh tong hop giita
két qua tinh toan véi tat ca cac truong hop co
va khong c¢6 hé coc (tong s6 260 thi nghiém).

4. KET LUAN

1. Bai bao giéi thiéu dang d& ngdm coc phirc
hop ¢6 két cdu méi phi truyén thong lip ghép
linh hoat béng cac cAu kién duc sn dinh hinh
dé giam séng chdéng x6i 16 bao vé bd bién
(xem Hinh 2.1).

2. Theo sb liéu do dac thuc nghiém da thuc
hién nhitng danh gia va phéan tich doc lap vé
murc d0 anh huéng cta cac tham s6 chi phdi
dén qua trinh tidu hao ning lugng song lam
suy giam chiéu cao song dé tir d6 xdy dung
phuong phap tinh toan truyén séng qua dé
trong truong hop téng quat.

2.1. Truyén song qua than dé rdng khong coc
chiu sy chi phdi chil yéu ciia ba tham sé chinh
do6 la: anh hudng cta d§ sau ngap nudc tuong
d6i ctia dinh dé Re/Humo, anh hudng ciia bé rong
tuong ddi ciia dinh dé B/Hmo va anh hudng clia
tuong tac song voi mai dé thong qua gia tri do
ddc song tai vi tri cong trinh sp.

2.2. Truyén song qua h¢ coc bén trén chiu sy
chi phdi chii yéu ciia hai tham sé chinh d6 la:
anh huong cia do ngdp sau tuong d6i Re/Hmo
(chiéu dai phan coc nhang trong nudc) va anh
hudng cua bé rong twong ddi ctua hé coc Xu/Lm
(Xb 13 chiéu rong anh hudng cua sd hang coc
trén dinh dé ngdm xét theo phuong truyén

|  KHOAHQC CONG NGHE
song, xac dinh bang khoang cach tim cua 2
hang coc bién ngoai cung trén dinh dé theo
phuong truyén séng).

3. Xay dung dugc ba cong thirc thuc nghi¢m
doc lap, trong d6 cong thirc tinh todn thanh
phan ning lwong song tiéu hao do than dé rong
(khéng coc) theo PT.(3.1) va hai cong thirc
thyc nghiém tinh toan thanh phan ning luong
song ti€u hao bdi hé coc bén trén theo
PT.(3.11) hay PT.(3.12).

4. Xay dung dugc cong thirc ban thuc nghi¢m
tinh toan hé s truyén séng qua dé ngam rong
c6 hé coc bén trén theo PT.(3.19) phan anh
day di mic do anh hudng cta cac tham sb chi
phdi dén hé sb truyén song K.

PT.(3.19) dugc xdy dung cé tinh téng quat
trén co s& céc tham sb doc 1ap K xdc dinh
theo PT.(3.1) va Dy, xac dinh theo PT.(3.11)
hodc PT.(3.12). Truong hop dic bi¢t khi dé
khéng c6 coc thi PT.(3.19) tré vé PT.(3.1)
tinh toan hé s6 truyén song qua than dé rong
(khong c6 coc).

5. Thong qua viéc so sanh tong hop giita két
qua tinh toan hé sd truyén song K theo
PT.(3.19) va K theo PT.(3.1) véi tong sb
260 sb liéu thuc nghiém trén mo hinh vat ly
trong mang soéng thiy luc vé& qua trinh truyén
song qua dé ngdm rdng khong coc va cd hé
coc cho thdy sy phu hop rat t6t giita két qua
tinh toan theo cong thirc voi két qua ctia bd sb
liéu thi nghiém. Diéu nay khang dinh tinh
dung dan cua co so 1y thuyét, cac Iy luan va
cac gia thuyét khoa hoc dd duoc sir dung trong
quéa trinh nghién ctru dé xay dung cong thirc
trong trudng hop tong quat.

6. PT.(3.19) dugc lap c6 day du co so khoa
hoc, dam bao d¢ tin cdy va c6 kha ning ung
dung vao thuc tién dé tinh toan xac dinh hé sb
truyén song cho dang dé ngam coc phirc hop
c6 két cdu mai phi truyén thong.
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