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PANH GIA LUU LUQNG TRAN QUA CAC MAT CAT DE BIEN
BANG THi NGHIEM MO HINH VAT LY

Phan Pinh Tuin'

Tém tit: Tir két quda so liéu do dac heu lwong tran trén thi nghiém mé hinh vdt 1y, tdc gia da so sanh,

ddnh gid séng tran qua 3 dang mdt cdt (1) mdt cat mdi nghiéng (2) mdt cdt mdi nghiéng cé twong dinh

(3) mdt cdt cé két cau tiéu séng hinh try rong tai dinh (TSD) véi cing cao trinh dinh. Két qua séng tran

qua mat cdt (1) 16m nhat. Véi két cau TSD khi hé so 16 rong bé mdt tang thi hiéu qua gidm séng tran

ting. Két qua phén tich chi ra séng twong tic két cau TSD va xu thé tran twong dong véi dé mdi

nghiéng nhung hiéu qud giam tran gan véi mdt cdt dé dang mdi nghiéng c6 twong dinh.

Tir khéa: Cau kién tru rong, song tran, ty 1& 16 rdng, mo hinh vat 1y.

1. PAT VAN PE

Dong bang song Ciru Long dwge xac dinh 1a
vung chiu anh huéng 16n cia bién ddi khi hau
toan cau, tinh trang sat 16 bo bién, mat rung
phong h§ xdy ra ngay cang nghiém trong. Cac
cong trinh bao vé nhu dé bién di xdy dung
thuong c6 dang mai nghiéng hodc mai nghiéng
két hop tuong dinh dé giam song tran. Tuy
nhién, két cdu tuong dinh cao tao ra séng phan
xa, hé sb phan xa tu 0,5 + 0,9 (Thompson et al,
1996), giy ra luc tac dong 1én tuong va phan
mai nghiéng 16n. Trude thuc té d6, cac tac gia
da dé xuit mat cat dé bién c6 két ciu hinh tru

rong tai dinh v6i muc tiéu két cdu co chirc ning
héap thu ning luong séng va giam séng phan xa,
giam chiéu cao dip dé. Pay 1a y tuong dé& xuat
quan trong trong diéu kién khan hiém dat dip
dé, nén dat yéu tai cac khu vuc dong bang song
Ctru Long.

Céu kién tiéu song hinh try rong tai dinh (TSD)
c6 dang Y hinh tron dang rong, trén bé mat c6 duc
16 rdng theo cac ty 1& 10%, 15% va 20% dé hip
thy va tiéu hao niang lwong song. Cac cdu kién
dugc ché tao thanh cac don nguyén lip ghép véi
nhau thanh céng trinh dang tuyén trén dinh dé
(Phan Pinh Tuan, 2019).

W . Chiéu cao twéng dinh

m - B déc mai L1 - Chiéu dai song

Hme - Chiéu cao séng tai chan cong trinh  d- B ngép nude trong budng
h- B0 sdu nudc tai chan cong trinh

e -hé sbréng bé mat

R:- D0 cao luu khong
hw - Chiéu cao két ciu

% - D3 d6c bai

a) Mét cit mai nghiéng

b) Mt cit mai nghiéng c6 tuing dinh

c) Mit cit cdu kién tiéu séng hinh try réng

Hinh 1. So hoa cdc mat cdt thi nghiém

Phan tich dic tinh song phan xa cua két céu 1a
mdt trong nhimg yéu té quan trong trong viéc

" Vién Thity Céng- Vién Khoa hoc Thity loi Viét Nam
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danh gia mdi lién quan gitra Iuvu luong tran va
song phan xa. Pac tinh song phan xa da duoc
phan tich va céng bd voi hé sb phan xa cia mat
cat dé co két ciu TSD tir 0,37+0,63 (Phan Dinh
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Tuén, 2021). Vi vy trong pham vi bai bao chi tap
trung dénh gia vé kha nang giam song tran qua
mit cit TSD so véi cac mat cat dé phé bién hién
nay. Téac gia da thuc hién cac thi nghiém song tran
qua cac mat cat dé bién véi cung didu kién lam
viéc song, muc nudc tai dong bang song Cuu

[r™~

hw & “

| I — |
L B i

o

Long voi 3 dang mit cét co cung cao trinh dinh
(Hinh 1) (Phan Pinh Tuan, 2021):

a) Mit cat mai nghiéng

b) Mit cit mai nghiéng ¢ tuong dinh Im

c) Mat cit co két ciu tiéu song tai dinh, hé¢ sb
rong bé mat (Hinh 2) e=10%; e=15%, £=20%
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Hinh 2. Cdt ngang va chinh dién mdt tiép song c6 16 rong két cau TSD

2. THIET KE THi NGHIEM

Kich ban thi nghiém dugc xay dung dua trén cac
yéu t6 anh hudng t6i xac dinh song tran nhu do cao
luu khong R, d6 rong két céu, thong s6 song, hién
trang vé giai phap bao vé, thong s6 hai van;

Cac phuong an thi nghiém duoc thuc hién
trong mang song ¢ chidu dai 37m, rong 2m, siu
1,5m tai phong Thi nghiém trong diém Qudc gia
vé dong lyc hoc song bién. Mang dugc chia thanh
2 phan: phan bé tong 1a phin dé may tao séng co
chidu dai 15m, thudong duoc str dung & phan nudc
sau noi c¢o6 d6 sau nudc 16n; phﬁn con lai ¢6 chiéu
dai 22m duoc lam bang kinh 8mm, thuong duoc
str dung dé bd tri cong trinh dé d& quan sat cac
hién tugng twong tac gifra sdbng va cong trinh.

May tao song c6 thé tao ra song déu, sdng ngiu
nhién theo mot dang phd Jonswap, Jonswap Par,
Moskowitz, Moskowitz Par va Sin & d§ sau nudc
t6i da trudc may tao song 1,4m. Chiéu cao song
16n nhét c6 thé tao trong mang 13 Hyy = 0,4m va
chu ky tur Tp = 0,5s +5,0s.

) He¢ s6 rdng bé mit duoc x4c dinh bing téng dién tich 13 rong
bé madt trén dién tich mdt cong tiép song ket cau TSD
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DPic diém thuy vin nguyén mau khu vuc
nhu sau:

+ Théng sb séng: chiéu cao soéng khu vuc Hy=
1+1,5 m chu ky song T, = 4+6 s

+Posaunudc:d=2,5+4m

Kich ban thi nghiém dwgc thiét ké véi ba
ty 1& 16 rdng cua két cau 10%; 15% va 20%.
Chiéu cao song dugc lua chon toi thiéu 0,10
m, dé c6 thé tao ra sb Reynolds du 16n (R.
>3x10*) nham han ché anh huong cua luc
nhét trong tit ca cac thi nghiém. Trén co so
vé ning luc tao song, chiéu dai mang phong
thi nghiém va thong sb mait cit, diéu kién
song, ty 1¢ mé hinh dugc lya chon 1/10. Bién
song dugc tao ra bdi may tao song tuan theo
ph6é JONSWAP c6 chiéu cao (H) twong Gng:
0,1m; 0,125m; va 0,15m; chu ky dinh phé
(Tp): 1,3s; 1,7s va 2,1s.

Muc tiéu bd tri thiét bi va thi nghiém dé dat
duogc b s6 liéu vé Iuu lugng tran trung binh, song
phan xa ciia két cdu. Xac dinh luu luong tran bang
hé thong thu nudc tran qua dé thong qua mang
vao thung chira nudce. Tuy nhién, nudc chi dugc
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thu sau khi song di 6n dinh va dén hét thoi gian
thtr nghiém. Luu lugng tran trung binh dugc xac
dinh qua tong luong nudc tran qua cong trinh va
thoi gian lay mau.

Dé thu va tach song tdi, song phan xa, cac dau
do song duoc bd tri theo phuwong phép tach song

phan xa cia Mansard and Funke (Hinh 3). Khodng
cach cac dau do duoc xac dinh nguyén Iy Mansard

and Funke. Vi L — chiéu dai song nudc siu; X,
= L/10; L/6 < X3 < L/3 va Xy3 #L/5 va X5 #
3L/10, X12 75 n.Lp/Z, Vé’l 1’1:1,2...; X13 75 X12, Vé’l
n=1,2...;

Hinh 3. Bé tri dau do va hé thong thu dir liéu

Bang 1. T6 hop cac phwong 4n thi nghiém

Mt cit dé

h n Théng s6 song
thi nghiém

Do cao
luu khong

S6 kich ban

£=10%; Hpmo=0,15m; T, =1,7s
e=15%, Hpmo=0,15m; T, =2,1s
€=20%

(Hinh 1¢)

Mai nghiéng Hyo=0,10m; T, =1,3s R.=0,10m | 9 kich ban két hop tir 3 théng sd

(Hinh 1a) Hpmo=0,125m; T, =1,7s R.=0,15m | song x 3 d0 cao luu khong
Hpo=0,15m; T, =2,1s R.=0,20m

Mai nghiéng ¢c6 | Hmo=0,10m; T, =1,3s R.=0,10m | 10 kich ban két hop tir 3 thong sb

tuong dinh 1m Hpmo=0,125m; T, =1,7s R.=0,15m | song x 3 d0 cao luu khéng va 1 kich

(Hinh 1b) Hmo=0,15m; T, =2,1s R.=0,20m | ban muc nudc thép (Hmo=0,125m;

T, =1,7s; R =0,25m)

Két cau tiéu song | Hpo=0,10m; T, =1,3s R.=0,10m | 60 kich ban két hop tir 3 hé s6 rng

tai dinh, hé s6 | Hmo=0,125m; T,=1,7s R.=0,15m |x6 théng sb song x 3 do cao luu

rong bé mit Huo=0,15m; T, =2,1s R.=0.20m | khong va 6 kich ban muc nudc thap

két hop (Hmo=0,125m; T, =1,7s va
2,1s; R, =0,25m) x 3 16 rong.

Téng hop s6 lugng kich ban thi nghiém cho 3
loai mit cat 1a 79 kich ban.

3. KET QUA VA THAO LUAN

Hinh 4 phan 4anh két qua hinh dang két ciu
duogc tuong tac giita song va két cau cong trinh.
Dbi v6i dé mat cat mai nghiéng, khi song tac dong
gdy ra qua trinh song leo trén mai va tran qua
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cong trinh. Mai nghiéng tao da song leo dé dang
khi sinh ra dong chay tran véi chiéu cao 16n (Hinh
4a) va 1a nguyén nhan luu lugng tran qua mit cét
thién 16n so véi mit cat dé co két cau TSD (Hinh
5a). Voi mat cat mai nghiéng cé tuong dinh sau
khi song leo trén mai nghiéng da bi can lai baoi
tuong dinh. Séng téi twong tac voi tuodng tao
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thanh song dung cao (Hinh 4b), luvu lugng tran
qua d6 dugc giam dang ké. Tuy nhién, song ding
16n tao ra séng phan xa trudc tuong gy bét loi
cho két cAu mai nghiéng va tudng dinh.

Qua trinh song tuong tac voi mat cit két ciu
TSD ¢6 xu thé tran tuong tw mai nghiéng, song
leo qua mat cong va tran qua dinh cong trinh.

Duéi tac dung bai 16 rng bé mit, luu lwong dugc
hép thu thong qua budng tiéu séng TSD nén chiéu
cao chdy tran va luu lugng tran qua cong trinh da
dugc giam dang ké. Hinh 5a thé hién két qua ty sé
tran tuong dbi qua mat cit co két cdu TSD nam
dudi duong 1y luan tinh toan song tran qua mat cat
mai nghiéng.

Hinh 4. Hinh anh song tran trong thi nghiém qua cdc mdt cdt (a) mdi nghiéng,

(b) mdi nghiéng cé twong dinh va (c) mdt cdt cé két cau tiéu séng tai dinh.

Pé c6 co s¢ danh gia do tin cdy thi nghiém va
so sanh luu lwong tran qua mit cit ¢ két ciu TSD
voi timg mit cit mai nghiéng va mai nghiéng c6
tuong dinh. Téc gia da két hop két qua do tran va
cong thac tinh toan luu lugng tran dic trung cua
hai dang mat cit mai nghiéng va mai nghiéng c6
tuong dinh.

Véi dé mai nghiéng d6 dbc 1:2 dén 1: 4/3, luu
lugng tran trung binh la (Eurotop, 2018):

1.3
R
L —0,1035exp| | 1,35 —=— (1)
gH3 mo YtV

m0

trong d6, Hpyo chiéu cao séng mdé men khong,
R @0 cao Iuu khoéng trén muc nudc, yrhé sb chiét
giam song tran do do nham mai, yg h¢ s6 chiét
giam do huong song tdi.

Véi dé mai nghiéng c6 tuong dinh, luu lugng
tran trung binh 1a (Eurotop, 2018):

c

1.3
R .
— 9 _0,09exp| —| 1,5 Véi = exp| —0.56 Py )
/ 3
gHmO Hmoy R

trong d6, " hé sd chiét giam soéng tran cua
tuong dinh, hy. chiéu cao tuong dinh.

Hinh 5 thé hién két qua thi nghiém luu
lwong tran qua mat cit mai nghiéng va mai
nghiéng c6 tuong dinh déu phu hop véi
duong 1y luan. Piéu nay thé hién do6 tin cay
trong quéa trinh thiét 1ap va do dac thi
nghiém. Trén co sé Hinh 5 cho théy gia tri
lvu lwgng tran qua mat cat c6 két cau TSD
tiém can voi mai nghiéng c¢6 tuong dinh hon
mai nghiéng thong thuong.
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So sanh vé6i cung diéu kién bién tac dung thi
lvu lwong tran trung binh qua mit cit mai
nghiéng 13 16n nhit (Bang 2). Mt cat dé c6 két
cAu TSD véi 156 rng bé mit £=20% cho gia tri
xap xi voi mai nghiéng tudng dinh. Trong clng
mot loai mat cat két cau TSD, khi hé s6 16 rong
bé mat tang 1én thi hiéu qua giam tran ting theo.
Hiéu qua giam song tran qua két cau TSD c6 thé
xem 1d mot uu diém ndi bat ciia két cau khi
duoc so sanh cung diéu kién ciia mai nghiéng va
mai nghiéng tuong dinh.
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a) So sanh luyu luong tran qua mat cat dé c6

R,
B4 cao lwu khéng twong doi -

két cau TSD v&i dé mai nghiéng
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b w2
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TS0 13 ring 20% ) Ll ) TSD 16 rong 15% .
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D6 cao lvu khéng twong doi =

b) So sanh luu lugng tran qua mat cit dé co két cau

TSD v6i dé mai nghiéng c6 tudong dinh

Hinh 5. Két qua thi nghiém séng tran qua cdc mdt cdt

Biang 2. Két qua lru lwong tran qua cic mit cit véi cing tham s6 séng

Luu lwong tran trung binh qua cic mit ciit q (I/s/m)
Kich ban Mai Mai nghiéng TSD TSD TSD
nghiéng +twong dinh | e=10% | &=15% | €=20%
Hino=0,10m; T,=1,3s; R;=0,2m 0,022 0,005 0,016 0,013 0,007
Hino=0,125m; T,=1,7s; R.=0,2m 0,286 0,039 0,124 0,104 0,086
Hino=0,15m; T,=2,1s; R.=0,2m 0,779 0,146 0,289 0,264 0,229
Hino =0,10m; T,=1,3s; R =0,15m 0,133 0,032 0,046 0,026 0,041
Hino=0,125m; T,=1,7s; R=0,15m 0,670 0,175 0,161 0,164 0,122
Hino =0,15m; T,=2,1s; R.=0,15m 1,564 0,498 0,650 0,612 0,527
Hpo =0,10m; T,=1,3s; R =0,1m 0,631 0,193 0,119 0,121 0,097
Hino=0,125m; T,=1,7s; Re=0,1m 1,918 0,681 0,576 0,463 0,348
Hyo=0,15m; T,=2,1s; R, =0,1m 4,309 1,368 1,222 1,113 | 0,986
4. KET LUAN
| * Qua trinh thiét 1ap va do dac thi nghiém c6 két
. 6, + . quéa déng tin cdy va két qua do g véi cac mat cat
;"% & 8 + mai nghiéng va mai nghiéng co tudong dinh déu
f i'” 8 83 F 8 phu hop véi dudng 1y luan trude day. Trong cling
LE i 8 mit cat ¢ két cdu TSD, hé s6 16 rdng bé mit ¢

10°

Hinh 6. Song tran qua cdac mdt cat voi cung
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A Méi nghiéng + tudng dinh

TSD 15 rdng 10%
© TSD 16 dng 15%

O TSD15 fdng 20%

DO oot

cang 16n thi kha ndng giam song tran cang hi¢u
qua. Diéu kién lam viéc cua két cau TSD va xu thé

0.5

Bj cao lru khéng twong dbi Re/Hm0

1.5

dieu kién bién

25 tran twong ddng mai nghiéng théng thuong nhung
hiéu qua gidm luu lugng tran sat voi mai nghiéng
c6 tuong dinh, luu lwong séng tran tot nhét véi ty
16 16 rdng bé mat e=20%. Pay co6 thé danh gia 1a
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mot vu diém cua két cdu khi duoc so sanh mai
nghiéng va mai nghiéng tuong dinh.

Qua viéc danh gia so sanh thong qua sb liéu
thuc do va Iy thuyét, co thé nhan thiy mat cit
dé bién c6 két ciu TSD tuong dbi phu hop vai
diéu kién dia chit nén mém yéu boi vu thé ndi
bat nhu mit cit nho gon, tai trong 1én than dé

giam thiéu, hiéu qua giam song tran twong
duong mai nghiéng tudong dinh nhung vaoi hé sb
song phan xa nhd.

Két qua bai bao 1a co so dé tac gia tiép tuc
nghién ctru xay dyng phuong phéap tinh todn xac
dinh cong thirc thuc nghiém soéng tran qua mit cit
dé bién c6 két cdu TSD.
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Abstract:
ASSESSMENT OF OVERTOPPING DISCHARGE
OVER SEA DYKE BY PHYSICAL MODEL TESTS

Base on the measured data of overtopping discharge on physical model and calculated theory, the
results are compared with 3 types of section: Smooth slope section (1), vertical wall (2) and hollow
perforated breakwater (TSD) (3) on the top of sea dyke in case of the same crest elevation. The results
show that the overtopping discharge of section (1) is highest. The reducing of overtopping discharge of
TSD increase when the perforation increase. And it also shows the wave interaction and overflow trend
with TSD section are similar to smooth slope section, but the reducing of overtopping wave efficiency is
close to the vertical wall section.

Keywords: Hollow cylinder wave dissipation structure, wave dissipation, physical model
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