NGHIEN CUU ANH HUONG CUA MUI HAT PEN LUU LUQONG
SONG TRAN QUA DE BIEN

Nguyén Vin Diing', Lé Xuin Roanh?®, Thidu Quang Tuén’

Tém tat: Bai bdo sé trinh bay két qua nghién ciru trén mé hinh vdt Iy mdng séng vé anh huéng ciia
twong dinh thap c¢é miii hdt séng véi timg vi tri thém trude khdc nhau. Két qua tir 324 thi nghiém
song tran trong mé hinh vdt Iy cho thdy néu truée thém khéng c6 dé lwu khong (S=0) thi kha ning
gidm séng tot, hinh dang ciia mili hat séng c6 quyét dinh dén heu heong tran. Két qua thi nghiém sé

la co s tham khdo trong thiét ké dé chiu séng tran.

Tir khéa: Tudng dinh, Miii hit, Song tran, Dé bién.

1. GIOI THIEU

Song tran 1a mot trong nhitng co ché phd
bién giy hu hong va mat on dinh cong trinh
dic biét trong diéu kién bién doi khi hau hién
nay. Hién nay, trong tinh toan thiét ké cong
trinh bao vé bo déu sir dung phuong phap tinh
toan song tran cia TAW-2002 (TAW-2002),
tinh toan trén co so tai trong song tran la chu
yéu. Tuy nhién, trong (TAW-2002) viéc danh
gia song tran qua dé bién c6 tuong dinh thip
con nhiéu han ché, diéu nay da duogc khfmg
dinh trong cac nghién ciru ciia Tién sy (Thiéu
Quang Tuin 2009) va ndm 2013 (Thiéu Quang
Tudn 2013) va Nguyén Vin Thin (Thin N.V.
2014) Mac du vay, cac nghién cuu trén moi
chi dimg & truong hop song tran qua dé bién
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c¢6 tudng dinh thap ma chua di vao nghién ciru
anh huong cua tuong dinh ¢ miii hit song
(Hinh 1) dén luu lugng tran qua dé bién. Pé
tiép ndi nhirng nghién ciru trén, trong pham vi
ciia dé tai nhom tac gia da di vao nghién ctu
va 1am rd van dé nay.

2. NOI DUNG CHIiNH

2.1 Téng quan cac nghién ciru séng tran
¢6 twong dinh thap

2.1.1 Trén thé gidi (TAW-2002)

Luu luong song tran trung binh qua dé bién
trong truong hop song v& (Eom < 2.0) theo
TAW-2002 (¢ day ching ta khong dé cap dén
hé s chiét giam do anh hudng cua co, dd nham,
song tdi xién goc), luu lugng tran dugc tinh qua
cong thic sau (két qua thuc nghiém):

P @2-1)
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Heé s6 chiét giam song tran cia tuong dinh:
v =10 Eopv > 2,0 song khong v
vv=1,35-0.0078 oty &oyv< 2,0 s6ng v&

(46 ddc mit ngoai tuong : o, = 45+90°)
Tv=1,0 Khi a,, = 45°
v,=0,65  Khi ay =90° (tudng doc dung)

Nhén xét: Heé sd chiét giam cua tuong méi
chi ké dén goc nghiéng ciia miat tuong phia bién.
Anh huéng cia tudng théng qua cac yéu td nhu
chiéu cao tudng, thém trudc tuong va mili hit
song trong TAW-2002 chua dugc xem xét.

2.1.2 Nghién ciru trong nuwée (Thiéu Quang
Tudn (2013))

Tuong dinh 1a mdt dang cong trinh déc thu &
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nudc ta, tuy nhién cic nghién ctru vé song tran
qua dang cong trinh nay con han ché. Tiéu biéu
¢6 nghién ctru cua Thiéu Quang Tuan (2013) da
xét anh hudng cia tuong dinh thong qua yéu t6
chidu cao tuong (W) va bé rong thém trudc (S).

Hé s6 anh hudng tong hop cua tuong vy, theo
(Thiéu Quang Tuén 2013):
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7\) yw }/s é:Om 8 mO é:Om

Trong do:

- 7, H¢ sO chiét gidm do 4nh hudéng cua
chiéu cao tuong dinh W;

- y,: Hé so chiét gidam do anh hudng cua

thém trude S;

- W: chiéu cao tuong dinh (cm);

- S: Bé rong thém trude (cm).

Nhin xét: Nghién ciu cia Thiéu Quang
Tuan (2013) chua xét dén anh huong cta mii
hit song. Trén co so ké thira cac nghién ciu
TAW-2002, Thiéu Quang Tuin (2013), nhém
tac gia s€ di sdu vao nghién cuu danh gia cac
tuong tac cua séng va tuong dinh co mili hat
song khi ¢6 va khong c6 thém trude (S=0, S>0)
trén co s 324 thi nghiém.

2.2. B6 tri mé hinh va chwrong trinh thi nghi¢m

Vi hai nghién ctru trén da giai quyét cho
truong hop tong quat: (TAW-2002) quan tim
quy ddi kich thudc tudng, theo (Thiéu Quang
Tuin 2013) quan tim trudng hop tudng ding,
khong miii hit song), tac gia s& nghién ciu
tuong c6 miii hét song va dat vi tri S nhét dinh.
Néu st dung mo hinh toan thi van phai kiém

WG 2. 3.4

nghiém lai m6 hinh thong qua mo hinh vat ly, vi
vay trong nghién cﬁ’u nay su dung mo hinh vat
ly dé x4c dinh he so chiét giam song vy thuan lgi
hon va c¢6 ngudn gdc so sanh nbi tiép cac nghién
ctru trude day da thyc hién.

2.2.1 Co 56 Iy thuyét tiong tw vé mé hinh vit
ly mang song

Co s¢ 1y thuyét mé hinh duoc xac 1ap trén co
s& 1y thuyét tuong tu, chi khi nao cac diéu kién
tuong ty ma 1y thuyét twong tu quy dinh thoa
man thi mo hinh (M) va nguyén hinh (N) tuong
tu moi c6 thé can clr vao két qua tir mo hinh ma
suy doan két qua twong tng ¢ nguyén hinh. Dé
mod hinh tuwong ty vdéi nguyén hinh mét cach
hoan toan thi can phai ddy du 3 dic trung tuong
tu: hinh hoc, dong hoc va dong luc hoc. Trong
khi lam thi nghiém, nhom tac gia da thuc hién
cac bién doi twong ty dé thuc hién thi nghiém,
bao gém: tuong tu vé hinh hoc, tuong tu vé
dong hoc, va tuong tu vé dong luc hoc.

2.2.2 Bo tri mdt bang va chwong trinh thi
nghiém

Mo hinh dé va cac tham s song thi nghiém
duogc lya chon c6 ty 1€ mo hinh 1a 1/10. Bé dugc
ché tao co chiéu cao 70cm, véi hai do doc phia
bién 1/3 va 1/4 dugc két hop véi ba dang chiéu
cao tuong khac nhau 12 6, 9, va 12, déng thoi véi
3 dang goc nghiéng miii hit khac nhau 1a 0°, 45°,
90°. Tudng dinh dugc dich chuyén c6 thé vao
hodc ra dé tao ra cac bé rong thém trude trude
tuong khac nhau. Hinh 1 minh hoa qua trinh b
tri thi nghi€ém mo6 hinh trong mang song.

WG Vave baard

JON VAR waves

Re*

Hinh 1. Dinh nghia cdc tham sé dé va twong trong tinh todn séng tran
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Chuong trinh thi nghi€ém dugc thyc hién véi
su két hop cta cac yéu t6 hinh hoc dé va cac
tham sd song va muc nudc dugc tom tat nhu
trong Bang 1. Cac thi nghiém dugc thyc hién
theo mot trinh tu bién doi co hé théng cac tham
sd cua tuong dinh gdm: Bé rong thém trude (S),
chiéu cao tuong dinh (W), goc nghiéng miii hit
(B, bé day mii hit hy)- co gidi han vé chiéu dai
mili hit (hinh 1), nhim tao diéu kién danh gia

anh huong cua tuong mot cach thuan loi hon.
Téng cong c6 324 thi nghiém voi song ngiu
nhién da dugc thyc hién, mdi thi nghiém duoc
kéo dai it nhat 12 1000 con song sao dé tao duoc
day dit mién dao dong tan sd ciia phd song nhu
mong mudn. Séng dén va séng phan xa duoc
phan tach theo phuong phap cua (Zelt & nnk
1992), trong do sir dung cac sb lidu ghi song cia
03 dau do séng dong bod duoc dit phia trude dé.

Bang 1. Tém tit cac tham s thi nghiém

Tham so0 song

Do <
2 So
MH dﬁc Dan RC* (m) W (cm) S (cm) B (0)
mii N Hpm) T (s) e
p 0
Pé 1 1/3 159 0.10~0.20 1,42~2,06  Jonswap 0.16~0.27 6;9;12 0;10;25 0;45;90
PE2 1/4 162 0.10~0.20 1,42~2,06 Jonswap 0.16~0.27 6;9;12 0;10;25 0;45;90

2.2.3 86 liéu do dac

a) Thong s6 séng

Chiéu cao song Ho (chiéu cao sébng mo men
0) va chu ky dinh phé (T,), chu ky niang lugng

trung binh ctia phd séng [1,,,= ﬁ] (phuc

vu cho vi¢c phan tich song

(7, = /ﬂ=o,75—0,85TP] chu ky séng binh
mz

tran) va

quéan quan phuong (phuc vu cho viéc danh gia
6n dinh) duoc xac dinh dua vao phd song ngiu
nhién (sau khi da tach song phan xa nhu néi &
trén) nhu sau:

H,,=4.005/m, (2-3)

Trong d6: mg 1a md men 0 ciia phd séng ngiu
nhién do duoc;

Chu ky phd Timep c6 thé xic dinh theo md

men pho do dugc:

m, pra
s =,
s

Trong d6: m, va mg twong Umg v6i moé men

(2-4)

khac nhau ctia mat d6 pho tir o va p.
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b) Song tran

Luong nudc tran qua dinh dé dugc thu vao
budn chtra (container) phia sau cong trinh duoc
bom ra va do bang nhiing thiét bi do thé tich
chuyén dung. Luu lugng séng tran trung binh
qua 1lm dai dé (q) dugc xac dinh trong qua cac
thi nghiém theo cong thurc sau:

vV
Lot (1/s/
T (1/s/m)

d " ovt

g= (2-5)

Trong do: Vou (1): 1a té)ng thé tich song tran
do dugc qua cic lan thi nghiém trong khoang
thoi gian Ty () va qua bé rong mang 14 (m).

3. KET QUA

Qua két qua cuia 324 thi nghiém cho thay:
kha nang chiét giam séng tran cua tuong dinh co
miii hit 1a khac voi phuong phép tinh toan cua
(TAW-2002) hién nay va dic biét la nghién cuu
cia (Thiéu Quang Tuan 2013) cho truong hop
tuong dinh khong c6 mili hat vé tri sé y,. Cu thé
nhu sau:

(a) Anh huéng ctia miii hit song khi c6 thém
trude va khong co thém trude (S=0).

Két qua biéu dién trong cac hinh 2 va 3 voi
mai doc dé khéc nhau.
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Anh hwéng cia thém truée dén lwu lwgng tran qua mii hat
1.2 {m=3)
0B=450
] R*=0.77
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Hinh 2. Anh hwéng cia thém dén lwu lwong
tran cho dé bién cé miii hdt séng (m=3).

Hinh 2 cho thay tai vi tri khong c6 thém (S=0)
kha ning chiét giam song tran tSt hon trong
truong hop c6 thém phia truéc (S>0). Trong
truong hop thém trude 0 < S < 0,1 luu lugng tran
¢6 xu hudng ting 1én, kha nang chiét giam song
tran cua tuong dinh giam, tuy nhién khi S>0,1 thi
xu thé anh hudng cia tudng dén kha ning chiét
giam song tran tang Ién, luu lugng tran giam. Tu
két qua nay co nhan xét ban dau: déi voi dé co
tuong dinh ¢6 mii hat khi khong c6 thém trudc

Anh hwéng ciia thém tredc dén luu lwong tran qua mii hit
— Ifm=a
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Hinh 3. Anh hwéng cia thém dén luu lwong
tran cho dé bién cé mili hdt séng (m=4).

thi kha ning chiét giam song tran kha hon trudng
hop c6 thém trude, két qua nay co khic véi
nghién ctru cta (Thiéu Quang Tudn 2013) cho
truong hop dé bién khong c6 mii hit, kha ning
chiét giam song tran ciia tudng dinh ting 1én khi
thém trude mé duge mo rong (S>0).

Anh huéng cia mii hit song (trong do:
duong mau xanh nhat, nét lién ung véi S =0,
duong mau d6 tmg voi S = 10cm, va dudng nét
dat mau nhat véi S =25cm)

Anh hwémg ciia mai hit song
m=3

§=0cm
@ us=10cm

AS=25cm
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Hinh 4. Anh hwéng ciia miii hat séng dén
luu luong tran qua dé (m=3).

Két qua thi nghiém (Hinh 4, Hinh 5) cho thiy
dbi v6i truong hop goc nghiéng B =0° (twong
dinh khong c6 miii hit) luu lwong tran 16n, tirc 1
kha ning chiét giam soéng tran ciia tuong dinh
giam, dbi voi truong hop B >0° (tudong dinh co
mili hat) kha ning chiét giam song tran ting dan,
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Hinh 5. Anh hwéng ciia miii hat séng dén
luu luong tran qua dé (m=4).

luu luong tran qua dé giam xudng. Diéu nay cho
thiy dé c6 tuong dinh c¢6 miii hat thi kha ning
chiét giam song tran cao hon so véi truong hop
dé c6 tuong dinh khong c6 mili hat song.

(b) Anh huéng cua chidu cao mili hit song
tuong ddi (hy/W)
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Anh huimng cia chidu cao miii hit {uong dbi hn/W (m=3,p =450)
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Hinh 6. Anh huéng ciia chiéu cao mili hdt
twong doéi hn/W (m=3)

Hinh 6, Hinh 7 cho thiy d6i voi cing mot
diéu kién thém truéc va goc B (B>0°) khong
d6i, chiéu cao miii hit tuong dbi ting 1én thi
kha ning chiét giam song tran giam, luu lugng
tran qua dé bién tang. Nhu vay, voi cling mot
diéu kién goc nghiéng mii hit (B>0°) khong
dbi, chiéu cao mii hat tvong d6i nho (hy/W
nho) thi kha ning chiét giam song tran tot hon.
Ty s6 ndy cang cao thi kha ning tran ting 1én
nhanh hon.

4. KET LUAN

Vi cong thiic (TAW 2002) khdéi thao ban
dau dua ra su lua chon hé sb chiét giam song
cho mot sd truong hop cu thé va khéng co
khoang céch xé dich S, cong thic (2.2) mdi
nghién ctru cho truong hop tuong thing, con &

TAI LIEU THAM KHAO

Anh huéng ciia chiéu cao miii hit twong d6i hn/W (m=4,p =450 )

o
I =
IS e
D>

Hinh 7. Anh hwéng ciia chiéu cao miii hdt
twong doi h,/W (m=4)

két qua nghién ctru nay cho hay:

- P6i v6i twong dinh c¢6 mii hat séng, kha
ning chiét giam song tran kha nhét khi khong c6
thém trude (S=0), diéu nay co khic voi tudng
thang ma cic nghién ctru trudc cua (Thidu
Quang Tuan 2013) va (Nguyén Vin Thin 2014)
duara;

- Tudng dinh ¢6 mii hat thi kha nang chiét
giam soéng tran t6t hon truong hop tudng dinh
khong co6 mili hat, cac tac gia trudc ddy chua
dua miii hit vao nghién ctru;

Véi ciing mot diéu kién goc nghiéng mili hit
(B>0°) khong doi, chiéu cao mii hit twong dbi
nho (hy/W nho) thi kha ning chiét giam song
tran t6t hon. Ty sé nay cang cao thi kha ning
tran tang lén nhanh hon.
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Abstract:
THE STUDY OF IMPACT OF WAVE RETURNING NOSE TO OVERTOPPING
DISCHARGE AT SEA-DIKES

This article will display the results from physical model with a wave flume on the influence of low
wave returning nose crown-walls on each apron. Based on 324 experiments by wave flume we have
known that if S =0 the vy, gets high value and the shape of returning nose contributes strongly to the
7, and these results can be used in design of sea dike as referenced.

Keywords: Crown-walls; Wave returning nose, Overtopping; Sea-dikes.
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