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TOMTAT

Bai bao trinh bay & qui nghién ¢u trén mo hinhgt Iy mang séng khnang chitt giam
song tran ga kivi phi Rakuna-1V thong quagso nhamyr. Ket qua 'gb‘r 58 thi nghgm song tran
cho lazi khoi phu Rakuna IV so sanrm/Tetrapodd‘a cho thiy h¢ so chiet giam song tran ¢a

daeng khoi phui nay khong pti la mgt hang $ ma c6 xu th phu thugc vao tinh cht trong tac
cua séng trén maiek.

Tir khod: P& chin séngda dé mai nghiéng, kféi pha di hinh, séng tran, Rakuna IV,
Tetrapod, I# s nham.

1. GIOI THI EU

Song leo, sbéng tran qui& gay soi va trot I mai trong la mt trong nkrng nguyén nhan chinh
gay hr hong va mt 6n dinh cac céng trinhdo vé cang dic biét trong tinh hinh k8in d6i khi hau va nrée
bién dang nix hién nay.Vi \iy séng tran |1a @t dang i trong @ ban ludndugc ké dén trong tinh toan
thiét ké cac cong trinh 4o vé cang. Viéc nghién ¢u séng trada duoc thre hién rat sém vao nling rim
1950 do cac nha khoat Chau Au tirc hign voi két qua rat tét vada duoc ap ding vao thét ké va xay
dung ¢ nhicu qubc gia.O Viét Nam, khi thét ké dé bién hay cac cong trinhab vé cang throng liy theo
tiéu chuin song leo c6 ngh la nréc do song gay ra khondyroc phép wot quadinh cong trinh bo ¢
diéu nay dn dén doi khi cao trinndinh dé quéa cao lam i hiéu qua kinh . Hon nira trong thrc t, hiu
nhu cac cong trinh 4o vé déu bi tran nrée trong moi con baodic biét khi tb hop v6i nudc tridu Ién.
Chinh vi vy viéc nghién @¢u tng ding loai cdu kién lam gim song tran trondiéu kién séng baa viét
nam la én thiét.

2. NOI DUNG

2.1 Co s ly thuyét

Mic du hén nay c6 4t nhiéu cong thic tinh toantu lwong soéng tran trung binh cho cac céng
trinh mai nghiéng, ning mic dich aia nghién au nay khéng péi l1a danh gia cac cong e d6 ma p
trung vao nghiénieu kha ning giam song tran khiisdung khbi pha Rakuna IV théng quaéhsd nhamy,
bang viéc ar dung cong tic cia TAW-2002 cho song khéngry
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Trongdd: yrla he sd chiét giam song tran ddo nham éa khbi phii hay con gi tat [a hé s nham.

Hé sb yr diing trong cac cong e tinh toan song leoiing co tlé dugc chip nhan d&é sir dung
trong cbng tic tinh toan song tran (céngath 1). Mot dac tinh quan wng quan sattwgc trong trong
hop séng leo khongdv(&n-1,0= 1.80) 1a I SO y, khdng phii 1a mot haing $ ma changang tuyén tinh so
V6i chi b V& &w1,0 Nhu sau (theo Eurotop -2007)
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yr,surging = 10 Em—l,O > 10

Trongdo: v, surging 1& e s nham dungté tinh toan séng leo, dang khong, v
2.2 Bb tri md hinh va chwong trinh thi nghiém
2.2.1. Mit bang va mit ciat ngang aia mé hinh

Céac thi nghim mé hinh hai clu dugc thyc hién trong mang séngitphong thi nghim thay lyc
tbng hop cia trrong Pai hoc Thiy Loi. Mang c6 chdu dai 45m, cao 1,2mpng 1mduoc trang b véi
may wo séng tién #n co & théng Hp thu song phn xa tu dong (ARC = Active Refletion
Compensation). Mang coéltao séngdéu haic séng nu nhién theo @t sb dang phd séng pb bién nhr
JONSWAP. CHiu cao séngdi da co tfé tao ra trong mang 1a 0.3m va chy la 3s. $ db b tri mé hinh
thi nghém duoc thé hién trong hinh 1 va hinh 2.
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Hinh 1. Mit deng mé hinh thi ngm

Model
breakwater

Gy

Overtopping chute

Opening=0.1m; 02m 250 > '::0“ , +0.75m

Concrete cap

SWL = 52.5; 55.0; 57.5; 60.0 cm

Container

—_— A

02-layer Rakuna-IV

Stone Core (graded stones) (2.5 - 3.0)Hmo

+0.10m 1/100

Foreshore ; * 0.00 m

NOTE: Dimensions in millimeters, elevations in meters
Hinh 2. Mit cit ngang md hinh thi nghn

Badiu do séng (lai dién dung)duoc bd tri phia tege cdng trinndé xacdinh cac tham&séng
theo nghién gu cia Zelt va Skjelbreia (1992¢é phan tich séng tran, toan hrong nréc tran quatinh
dé duoc gom vao it container B tri phia sadé théng qua it mangdat & gittadinh dé (xem hinh. 1 va
2). Trong nghiéneu nay & dung hai lai mangdo la lai 10cm va 20cm tuy the vao mirc do tran
trong ndi thi nghém dé tao thuan lgi cho viéc do lru lwong tran quateé.

Mot sb hinhanh V& mé hinh thi ngtéim thé hién trén hinh 3, 4.



Hinh 4. B tri mang thu séng tran

2.2.2Pidu kién thi nghiém vado $ liéu thi nghiém
Chwong trinh thi nghiém

Trong thi nghm nay chadng t6i én hanh thi ngkim véi séng ngu nhién c6 ph dang chuin
JONSWAP maiugc coi la phu bp wi didu kién song baa ving Bén Bong Viét Nam. Dra vao kich
thugc khdi phia Rakuna IV (R = 4.11 cm) va & qua nghién &u treée V@ s 6n dinh aia khbi 6 thé tinh
chiéu cao séng kocho céac thi ngém nhr sau:



H,., = NJAD, 3

Trongdé: Ns 1a 1§ sb 6n dinh aia khdi nghién dru, trong nghiénteu nay chdng tdida chon Ns = 3,8 (1a
chi s6 6n dinh trung binh ga Rakuna Vi thoi diém bi pha hai), A (=1.30) la mt d6 twong ddi cua VAt
liéu lam kHi.Tir cong thirc (3) ta c6 th ldy Hmo= 0.23m la gid irchiéu cao séngdn nhit dé thi nghém
d6 6n dinh. Va chang téida chon 4 chéu cao séng khac nhau thd§i tir 0.5HMOdén 1.0HMOdé thuc
hién thi nghém. MGi chiéu cao séngan dugc két hop V6i nhiéu do doc séng, trong nghiénia nay
chang t6i cé Qliéu kién song. Mi diéu kién songduoc thuc hién v6i 4 muec neée khac nhau trong mang
séng bao §m 52.5, 55.0, 57.5 va 60cmdig $ c6 36 thi nglim cho nt loai khdi (Rakuna IV). Tuy
nhién c6 mt thi nghém duogc thyc hién lai nhiéu lan dé kiém tra kh nang kp lai cua Kt qua do. Trong
cung ndt thi nghém, séng trantuge xacdinh cho it nht 1000 con séndau tién. Khang thyi gian nay
hoan toaniam bao dii tan S (chu k) co ban cia ptd séngduoc tao ra nbt cach hoan dhh.

Dé so sanh kinning chét giam song tran a khdi phit Rakuna IV i khdi pha khac, ching toi
lya chon thee hién 8 thi nghém voi khéi pha Tetrapod i téng $ c6 58 thi ngkéim.

Bang 1.T6m tit cacdiéu kién thi nghiém

Loai khoi S5 TN Hmo To Eom Re Ro/Hmo Ghi chi
(m) (s) ¢) (m)
RAKUNALV 36 (50) 0.145 1.50 2.93 0.136 0.66 Séng tran,
-0.214  -2.60 -5.12  -0.211 -1.45 ondinh
0.145 3.00 0.137 0.76 S6éng tran
TETRAPOD 08 -0.180 1.5-25 5.14 -0.210 -1.45

S liéu do dac
a. Théng & song

Chiéu cao séndHmo (chiéu cao séng mé men 0) va chia hd Tp, Tm-10 (Phuc vu cho visc phan
tich séng tran) va o1 (Phuc wu cho viéc danh gi&on dinh) dugc xacdinh dra vao plb séng ngu nhién
(sau khida tach song pim xa nhe nGi ¢ trén) nhr sau:

H,o =4.005/m, (4)

Trongdo: my la mdé men O wa ptd séng ndu nhiéndo dugc.
Chu ky phd Tmas €O th xacdinh theo md men ghdo duoc:

1
B-a
Toap = [%J (5)

Trongd6: m, va ms twongiing 1a mdé men khac nhaua mit 4o phd thir o va .
b. Séng tran

Luong nréc tran quatinh dé duoc thu vao container phia sau cong trdiakc bom ra vado bing
nhiing thiét bi do thé tich chuyén dng. Sai 8 trong qus trinkio thé tich séng tran khdéngang K va cé
thé bo quaduoc.

Luu hrgng séng tran trung binhdyroc xacdinh trong qua cac thi ndgim theo cong tic sau:

q = Yo (6)
TOVT

Trongdo: Vou: La thng theé tich séng trado dugc qua cacin thi nghém trong khang thyi gian Tou.
2.2.3. Trinh ty thi nghiém

1. Lam pting b3 mit cua lop dém va »p khi:

2. Chyp anh mai dc truge khi thi nghém;

3. Bom nuéc dén muc nude quydinh;

4.Po myc nege trong 8 bandau;

5. Hiéu chinh caadau do séng;

6. Lap dat cac mang va thang thu ghom séng tran;

7. Bit dau thi nghém wi cac théng & séngdinh tnréc;

8. Ghi hi cac tin héu tir cacdau do séng;

9. Bom nudce tir bé thu nréc tran ra cacehg ap do thé tich;

10. Th&o b méang thu méc tran sau 1000 con sodau tién;



11. Chup anh méi dc ar sau 1000 con séng va sau khi thi dghi
12. Kiém trado pha hy caa mai dc bing mit thuong;

13. Théo méc trong I8 va dy bo cac kivi phi ra khoi mai dic;
14.Po tong thé tich nroc tran.

3. KET QUA

Két qua song tran thuduoc tir 50 thi nghgm (bao gm ci nhirng thi nghém nhic lai) v6i khdi
Rakuna 4 va 8 thi nghin v6i khdi Tetrapod cho thy kha ning chét giam song tran théng qua Isd
nham.

~ Truéc tién xem xéfinh hréng ia chi 6 V& &n1,0 dén he 6 nham mai dc cho @ khdi Rakuna 4
va khoi Tetrapod. B s5 nham c6 th suy ra tr céng thirc (1) nhr sau:

_ 109Qran) @)
log(@;,)

Trongdo: Qraw 12 leu hrgng khéng tir nguyén 4y theo TAW-2002; thay = 1.05 vao cong ttt (1); Qnm
|& lru lrong khéng tik nguyéndo duoc.

Y.

Effect ofbreaker index & on roughness reduction factor
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Hinh 5. Bén thién @a y S0 \6i &m0

Hinh 6 cho thy két qua vé sy bién thién @a ke sb nham so i chi S5 V& &nag, 10 rang B
nham khéng pdi 1a mot hing $ ma ting tuyén tinh so i chi S5 V& &n-1.0. Xu heéng nay t phu lp voi
cac Kt qua quan sattwroc aia séng leo ninda néi pfn trege. Thee hién cac thi nglim véi 2 khaing gia
tri &me1,0 Khdc nhautd 1a &n10= 2.0 - 4.0 V&m-1,0 > 4.0,va mdi khoang cho nét gia ti . Tuy nhién, B
sb nham @a Rakuna bi nho hon so Wi Tetrapod.

H¢é s nham @¢a TETRAPOD

Mic duda cé nhtu nghién ¢u vé hé sd nham @a khbi Tetrapod ning kKt qua nghién éu trong
tai lieu nay ch dungdé kiém tra va king dinh mic do tin ciy téng thé caa khdi Rakuna. Hn nira, Kt
qua nghién &u V& hé sb nham @a khdi Rakuna cangiuoc lam sangd thong qua vic so sanh i khdi
Tetrapodir cac nghiéneu trudce.

Hé sb nhamduogc xacdinh cho 2 khéng gid ti &miotheo hinh 6. Hinh 7 cho két qua hé s
nham phu bp véi 2 khaang gia ti nay: ¥ = 0.39 Wi &n10= 2.0 - 4.0 vay = 0.49 Wi &na,0> 4.0 (cho
dén &n10= 5.14).



TETRAPOD roughness factor 7,
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Hinh 7. & qua séng trantugc phan tichdi theo y
Hé s6 nham @a RAKUNA-IV
Két qua vé song trantt cac thi nglim md hinhduoc dungé day dé xacdinh he s nham cho
khéi Rakuna tly théic vao 18 sb v &1 Hinh 9 cho thy hé s nham @a Rakuna &i &mwio= 2.0 - 4.0

Va &n10> 4.0 (chodén &n0= 5.12) trong ing i = 0.41 va 0.51. Nimg két qui nay fvi cao fon so \6i
khoi Tetrapod.

Cudi cung Kt qua séng trarduoc tinh toandi theo cong thrc (1) Wi hé s nham trong ang Wi 2
khoing gid ti &mt0. Két qua trong ddi pha hyp vadugc thé hién trén hinh 10.



RAKUNA-IV roughness factor Y,

107 ¢ \ E
r O Measured£=20-40 b
. 0 Measured £ > 4.0
o 10 -
= EoOMNG e -] e Reference TAW-2002 v, = 1.0 b
& E ]
5 L ]
%E i ——,=041 £=20-40 i
o
= -2
o [ o 52 <]
o 10 EONES L T =10 v,=0.51 £>4.0 E
o E 1
2 i ]
Q
(2]
2
% 10-35 =]
(] C i
"'C" 4
(<} L ]
] L. T T T 4
= 15 . ot o
(1] .
- R e
a o't E
10‘5 i . ™ 1 1 8
0 0.5 1 1.5 2 25 3 3.5
Dimensionless freeboard R /H
c mo
Hinh 8. K s nham @éa Rakuna
o RAKUNA-IV wave overtopping data
10 T T

O Measuredé=20-4.0

= O Measured > 4.0

Dimensionless discharge q/(gHmn 3‘) T
=)

Reference TAW-2002 v =1.0

-5 T
107 --- + 95% confidence E
r - - 95% confidence ]
10° L 1 i | L | |
0 05 1 15 2 25 8 35 4

Dimensionless freeboard R /H
c mo

Hinh 9. KQ song traduogc phan tichdi theo y

4. KET LUAN

Mot cheong trinh thi nghim da thre hién voi 2 loai khéi phi Tetrapod va Rakuna I¥é nghién
ctru anh hrong aiado nham &i sy chiét giam séng tran. Theok qua caa khoi Tetrapod thy rat phi lyp
vé6i nghién @u aia Bruce vatong nghép nim 2009. Cling © cac Kt qua thi nghém trong nghién eu
nay hoan toan tindy. Hon nira, cac thi ngldim trong nghién eu nayduoc thrc hién v6i pham vi chi s
V& rong hon va 1 1¢ mo hinh éng lon hon ém-1,0= 5.12.

Qua nghiéneu cho thy hé sb nham khéng pii 1a hang $ ma ting tuyén tinh so i chi b v&.
biéu nay. klﬁng dinh lai nhitng Kt qua nghién éu treéc Ve hi¢ tuong séng leo. Qua thi ndim, co tté
két luan rang dé tinh toan séng tran chinh xaerhthi k¢ sd nham néntuoc tinh \6i 2 khaing ch sb
doé |a.§(m—1,o =20-4.0 VEfm—l,o > 4.0.



5. LOI CAM ON

Tac gi xin bay b long am on toi:

1. Céng ty TNHH NIKKEN KOGAKUdA cung ép khdi phi méi Rakuna IV plic wu cho thi
nghiém ding nhr sy ang h ciia quy Cong ty & mit tai chinh va chuyén mén cho nghigumay.

2. Ban giam hiu Truong Dai hoc Thiy loi d& tao diéu kién cho tac gi st dung phong thi ngiim
thay luc ting hop caa Trdng trong sét thoi gian qua.
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