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Tém tit: Doc bo bién nuée ta c¢é nhiéu céng trinh dé bao vé dang mdi nghiéng két hop twong
dinh dé giam luu lwong séng tran va giam chiéu cao ddp dé. Két cdu tuwong dinh cao tao ra song
phan xa I6n, lyc tac ddng vao twong va phdan mdi nghiéng 1om. Xudt phdt tir thuce té trén, tdc gid
va nhém nghién cieu thudce Vién Thiy cong da dé xudt két cau hinh tru rong tai dinh dé bién dé
nghién ciru cdc thong sé twong tdc giita song va két cau, trong dé c6 song tran. Cau kién tiéu
song hinh tru r(fng tai dinh dé co mat tiép song duoc duc 16 theo cdc ty lé khac nhau, vat liéu
bcfng bé tong cot thép hoac cot phi kim cuong do cao hodac mot $6 vat liéu mai.

Tir khéa: Cdu kién tru rong; song tran; ty 1é 16 rong; mé hinh vit Iy

Summary: There are a lot of coastal defence constructions along our country coastline in form
of sea dike combined with a vertical wall to reduce overtopping discharge and the height of
dikes. Vertical wall structures often create high reflection waves and forces on structures are
also very big. Because of these reasons, author and others in a research group of Hydraulic
Construction Institute had used a new structure called quarter circular breakwater to replace
the vertical walls. Some of interaction characteristics between wave and structure were studied,
especially in overtopping wave. The quarter circular breakwater, which was placed at the crest
of dikes, has perforated at the sea side with different ratios. It can be made by reinforced
concrete or high strength non — metallic as well as other new materials.
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14 xdy tuong dat trén dinh dé. Tuy nhién, két cau
tuong dinh cao tao ra song phan xa 16n, lyc tac
dong vao tudng va phan mai nghiéng 16n. Trude
tinh hinh do, tac gia va nhom nghién ctru thude

1. PAT VAN PE

Pong bang séong Ctru Long dugc xac dinh 1a
vung chiu anh huéng 16n cua bién ddi khi hau
toan ciu, tinh trang sat 16, mét rung phong hd

x4y ra ngay cang nghiém trong. Hi¢n nay dé
bién thuong dang mai nghiéng hodc co két
hop tudng dinh, bé rong mit dé nho, mai dé
phia bién, phia dong déc va hau hét dé da mat
rimg phong hd nén dbi dién truc tiép véi bién.
Theo két qua thdng ké tir cac sy cd v dé
trong nhitng ndm vua qua thi soéng tran va
song phan xa da gay hu hai mat dé va mai dé
la thuong gap;

Mbt giai phap hitu hiéu dé giam song tran qua dé
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Ngay thong qua phan bién: 04/7/2019
Ngay duyét dang: 20/8/2019

Vién Thity Cong da dé xuat mat cat dé bién c6
két cAu hinh try rdng tai dinh (Hinh 1).

Mit cit dé bién c6 két cdu hinh tru rdng tai
dinh la gidi phap méi voi muc tiéu danh gia
tuong tac voi song ngay trén dinh dé bién 1a y
tuong dé xuat quan trong trong didu kién khan
hiém dit dép dé, nén dat yéu tai cac khu vuc
dong bang song Ciru Long. Két cdu hinh tru
rOng tai dinh dé gép phan danh gia twong tac
va hiéu qua cua séng voi két cAu, nham dua ra
cac khuyén céo trong ky thuat thiét ké dé ¢
Pong bang song Ctru Long;
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Ranh thu nuéc

Mat dat ty nhién

Hinh 1: Mdt cdt dé c6 cdu kién hinh tru rgng tai dinh

Pén nay, cac nghién ciru anh hudng cua két
ciu hinh tru rf)ng, dac biét la nghién ctru tuong
tac gita song - két cau va song tran chua day
du. Viéc hiéu rd anh huong cua cau kién véi
song tran ¢ y nghia khoa hoc va thuc tién, bd
sung luan cur khoa hoc cho ti€u chuén k¥ thuat
dé bién hién nay. Dé lam sang t6 diéu nay, can
thiét phai c6 nghién ctru trén mo hinh vat Iy
véi nhirng diéu kién vé song va muc nudc,
hinh thai mat cit, v.v... khac nhau. Bai viét
trinh bay két qua nghién ciru thiét 1ap phuong
trinh thyc nghiém ciing nhu moé hinh vat 1y dé
nghién ctru soéng tran qua dé bién c6 két cau
tiéu song tai dinh.

2. NOI DUNG, MUC TIEU NGHIEN CUU
VA CACH TIEP CAN

2.1. N§i dung nghién ciru

- Thiét ké md hinh thi nghiém

- Thiét 1ap cac truong hop thi nghiém

- Lap phuong trinh nghién ctru thuc nghiém
2.2. Muc tiéu nghién ciru

- Panh gia song tran ctia mat cit dé bién cé
két cau hinh tru rSng tai dinh.

- Péanh gia song phan xa ciia mit cit dé bién
¢ két cAu két cau hinh tru rong tai dinh.

3. THIET LAP PHUONG TRINH NGHIEN
CUU THUC NGHIEM

Saville (1995) 14 nguoi dau tién di dit nén
moéng cho nghién clru song tran bang mot loat
cac series thi nghiém véi song don. Cho dén

nay da c6 hang van thi nghiém da va dang
duoc tién hanh tai nhiéu co s6 nghién ctru trén
thé gi6i chu yéu 1a cac nudc chdu Au. Céc thi
nghi¢m da ngay cang dugc thyc hién trong
didu kién tot hon, gan vé6i diéu kién ty nhién
hon nhu séng ngéu nhién c¢6 phd, ty 1¢ mé hinh
16m, két cAu cong trinh da dang.

Cin ctr vao tinh chét clia cac mo hinh nghién
ctru song tran hién nay da dugc phan thanh 2
dang cong thirc (m6 hinh) thyc nghiém co ban
nhu sau:

- Dang A: séng tran 1a tham sd cta do cao
luu khong Re:

= a.exp[—b.y.R*}

Trong d6 Q* la dai lugng khong thir nguyén
cua lugng song tran trung binh q, R* la dai
luong khoéng thir nguyén cia do luu khong
dinh d& R, a va b 1a cac hing sb thuc
nghiém, v 1a hé s6 chiét giam song tran (néu
¢6) do cac yéu t6 két cdu hinh hoc cong trinh
va tai trong song.

- Dang B: song tran 1a tham s cta do cao
song leo Ry:

= a.exp[—b.y.AR*}

Gan nhu loai A, & loai B song tran dugc biéu
dién thong qua sy phu thudc véi chidu cao
song leo hodc trong mdt sd truong hop 13 véi
su thiéu hut cao trinh dinh dé AR=(Ru-Rc),
AR* 1a dai luong dugc chuan hoa (khong thir
nguyén) cua AR.
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O nudc ta, do diéu kién kinh té con thép, nén
da phan dé bién duoc thiét ké cho phép tran dé
giam chiéu cao dip dé va chi phi xdy dung.
Nén khi xay dung phuong phap thi nghiém va
cong thirc thyc nghiém c6 dé bién c6 két cau
tidu song tai dinh. Cong thirc tong quat lya
chon la dang A.

Véi muc dich nghién ctru 1a két cdu hinh try
rong tai dinh dé bién va ap dung 14 cai tao va
xdy dung méi cac dé bién cu thé hién c6, cac
tham s6 d0 déc mdi, @ nham mai dudi co la
khong d6i, nén bo qua trong nghién ctru.

- Chiéu cao song tinh toan: Hs
- Chu ky song tinh toan: T,

- B9 cao luu khong dinh dé: R
- B0 sau nudc: d

- Ty 18 15 rOng bé mit: €

- Chiéu cao két cau: hy

- Gia téc trong truong: g

- Luu luong tran qua dé: q
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Ma tran thr nguyén dugc trinh bay bang sau:

Bang 1: Ma tran thir nguyén co ban

Hs | T, | Rc |d | he | q | &

Ly | 1 o | 1 |1]1|2]1

M| o | 1] 0 /]0|0]-1]-2

M| o |o]|ofolo|o0]oO

S6 thir nguyén co ban lar =2
S6 dai Iwong phi thir nguyén doc lap [T=7-2=5
[I=H"T R d“h;q"g"”

(M

X +x,+x, X+ 2x,+x,=0
X, —xs—2x,=0
Dua trén hé phuong trinh (1), chon 5 cdp gia

tri x dé gidi tim ra 5 dai lugng IL Két qua
dugc trinh bay bang dudi

Bang 2: Két qua xac dinh dai lwgng phi thir nguyén

Xi X X3 X4 Xs X X7 Ham IT Két qua I
|1 | 210 0 0 0 | -1 T2R K e | H ,
1 H.I,"R.d"hq g > Do doc song
gT,

IL 1 0 0 -1 0 0 0

Y0 p0 7-170 0 0 H ;
HprRcd ha'g THé sO song v&

H, T)Rd’hyq°g" | R

Chiéu cao luu khong

N

tuong ddi

Iy | -32] 0 0 0 0 1 |-12

H, TIRdKq's "] 4
gH;

N

Luu luong tran

tuong ddi

Ils | -1 0 0 0 1 0 0

H T°R'd°h.q’g"

h—w Chiéu cao twong d6i
H

Nhur vay, ham PI-Buckingham tong quat c6 dang:

H H._ R h
q :f S2 ,— (2)
gH’ gl, d H, H,

Xét thém dai lugng €, tana ta dugc:

q tana H, R h_w c (3)
\/gHS 27Z'PIV ’ d ’H\‘ ’ s ’
gT,
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9 _ R A
\/ﬁ _f(g,}/,Hx ,H‘T 78J (4)

Phuong trinh (4) dugc sir dung dé nghién ciru
vé kha ning chiét giam séng tran trude sy bién
ddi cua diéu kién song, myc nudc va hinh thai
mit cit dé bién.

4. XAC PINH KICH BAN THi NGHIEM

%

Kich ban thi nghi¢m dugc xay dung dua trén
cong thic (4) v6i cac yéu td anh hudng téi xac
dinh séng tran nhu do cao luu khong Rc, do
rong két ciu, thong s6 song. Duya trén tong
quan hién trang vé giai phap bao vé va thong
s6 hai van:

Thong sé mit cét (két cdu, d6 dbc bai),

- Kich thude mang song BxHxL = 2x1,5x37 m
(chiéu dai sir dung 29m)

- May tao song (H=3+18cm; Tp=1+5s)

-bd sau nuoc (d) dam bdo dénh song
Hs/d <0,45

Pic diém thuy vian nguyén mau khu vuc
nhu sau:

- Thong s6 song: chiéu cao soéng khu vuc Hy=
1+1,5 m chu ky song Tp, =46 s
-bdsaunuécd=2,5+4m

Trén co so hi¢n trang, kich ban thi nghiém xay
dung voi két cu hinh tru r6ng tai dinh duoc
thi nghiém véi 3 ty 1¢ rong 11%; 13% va 15%.
D¢ sau nude 0,3m; 0,35 va 0,40m. Chiéu cao
song cling dugc lya chon tdi thiéu 14 0,10 m dé
c6 thé tao ra s Reynolds du 16n (Re >3x104)
nham han ché anh hudng ciia lyc nhét trong tat
cd céc thi nghiém. Bién song dugc tao ra boi
méay tao song tuan theo phd JONSWAP co
chiéu cao (H) lan lwot 1a: 0,1m; 0,125m; va
0,15m; chu ky dinh phé (Tp) lan luot 1a: 1,3s;
1,7s va 2,1s

Bang 3: T hop chwong trinh thi nghiém két cAu tiéu song dinh

Mt cét Céc thong $6 song Do cao | Chiéu cao Hé sb Mai dbc . X
, N £ X % . 1 b6 doc
thi luu khong | két cau hy rong dé phia bai
nghigm | Hm) | TG | Rrocm) (cm) &(%) bién
Két cau| 10 1,3 5 11
hinh —truf -y, 1,7 10 23,5 13 1/3 1/250
rong tal
dinh 15 2,1 15 15

T6 hop lai thi nghiém véi 3 chiéu cao séng x 3
chu ky x 3 d6 cao luu khong x 3 d6 rdng két
cau 1 81 kich ban.

5. THIET KE, BO TRi MO HINH THi
NGHIEM

Thi nghi¢m m6 hinh mat cat dé bién co céu
kién ti€u song tru r6ng tai dinh dugce tién hanh
trén mang soéng cua Phong Thi nghiém Trong
diém Qudc gia vé Pong luc hoc séng bién —
Vién Khoa hoc Thuy loi Viét Nam. Mang song
c¢6 chiéu dai 37m, chiéu cao 1,8m, chiéu rong
2m. May tao song c6 thé tao ra song déu, song
ngdu nhién theo mot dang phd Jonwap,

Jonwap Par, Moskowitz, Moskowitz Par va
Sin. Chiéu cao séng 16n nhit c6 thé tao
trong mang 12 Hmax=0,4m va chu ky tu
Tp=0,5s +5,0s.

Pé co duoc twong tu co ban vé cac yéu td
song, mo hinh can lam chinh thai, luat ty 1€ mo
hinh can tuan theo tiéu chuin Froude. Viée lya
chon Ny = N;= (N)*° theo phép phan tich thir
nguyén va dinh luat Buckingham IT giup cho
md hinh dam bao vé chi sb twong tu Froude
tic la Fy=F, (m: md hinh; n: nguyén hinh).
Ty 1€ mo6 hinh dugc lya chon dua trén nang luc
méang song va thong sd didu kién bién duoc
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trinh bay bang 3. Tu d6 ty 1€ mo hinh duoc
chon N = 10 (ty 1& dai, ty 1é cao), Ny = (N)*?
= 3,16 (ty 1€ thoi gian), Ny = 3,16 (ty 1€ van
toc). Doi v6i cAu kién tidu song try rdng bang

Dau do dong chay tran W ,

Bau do song W, ,,
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bé téng c6 do nham thue té nCK,=0,016, theo
ty 16 mé hinh thi nCKwx=0,0097 do d6 khi ché
tao st dung kinh hitu co c6 d0 nhdm tuong
duong 0,0097-0,01 nhu Hinh 2.

Bau do song Wy May tao song

Méng tran
g?r = PHO SONG JONSWAP
= Re=5; 10; 15cm ?; 1031127521??”
Thing do tran i :
) ) i 77 7y
Dau do ap e buong W, (=30; 35; 40cm
X X23 X12 X0

Hinh 2: Bé tri dau do séng

3 dau do W1, W2, W3 dugc bé tri dé xac dinh
séng dén, phdn xa tudn thi theo 1y thuyét
ciia Mansard va Funke (1980). Cdc yéu cdu
vé khodng cdach dau do sau ddy phdi dwgc
thwc hién dé loai bé gia tri bat thuong trong
phép do.

L - chiéu dai song nudce sau

X2 = L/10; L/6 < X135 < L/3 va Xi3# L/5 va
Xi3# 3L/10

X2 75 n.Lp/2, VOl 1’1=1,2...;

X13 75 X12 , Vol 1’1=1,2...;

Ngoai ra, thung chira nudc va mang thu tran
duoc bb tri bao tron trén 1 don vi chiéu dai sb

TAI LIEU THAM KHAO

nguyén (Im) dé co6 thé do duoc chinh xac
lugng tran don vi trong thi nghiém.

6. KET LUAN

Bai bao da trinh bay cac phuong an thi
nghiém mé hinh tng véi cac truong hop vé
muyuc nudc, song va thong s6 két cAu. Dua
trén cac nguyén tic phan tich thir nguyén,
mdt phuong trinh nghién ciru thuc nghiém dé
xac dinh Ivu lugng tran don vi ¢6 dnh hudng
ctia két ciu tiéu song dinh da duoc thiét lap.
Trén co s d6, sau khi tién hanh thi nghiém
dé c6 thé xac dinh duoc cong thirc thuc
nghiém riéng ap dung trong thiét ké dé bién
c6 két cau tiéu song tai dinh.
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