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TAI TRONG SONG TAC PONG LEN CAUKIEN TIEU SONG TRU RONG
TAI PINH PE BIEN THEO LY THUYET VA THUC NGHIEM

Tran Vin Thai, Nguyén Hai Ha, Nguyén Thanh Tam
Vien Thuy Cong

Tém tat: Doc bo bién nwdc ta cé nhiéu cong trinh ke bao vé dang mdi nghiéng két hop tiong
dinh dé giam heu heong séng tran va giam chiéu cao dé giam gid thanh. Két cdu twong dinh cao
tao ra song phan xq lon, lyc tic dong vao twong va phan mai nghiéng om. Xudt phat tir thie té
trén, nhom nghién ciru mii nhon “Cong trinh bao vé bo bién, bo séng” thude Vién Thiy Cong
da dé xudt cdu kién tiéu song hinh tru rong trén dinh dé bién cé nhiém vu tiéu séng, giam hru
lwong tran, giam chiéu cao ddp dé, giam dp lyc tac dung lén phan mdi nghiéng dam bao on dinh
hon. Cau kién tiéu song hinh tru rong dat trén dinh dé, trén mat tiép song ¢6 duc 16 giam séng,
vt liéu bang bé tong cot thé ép cuwong dg cao. Cac cau kién dwoc ché tao hoan chinh trong nha
mdy va thi cong lip ghép nén dam bao chdt heong, giam thoi gian thi cong. Bang thi nghi iém mo
hinh, cdc tac gia do dac xdc dinh tai trong tic dung ciia song 1én cdu kién tiéu song tru rong tai
dinh dé trong mo hinh vdt ly cho két qua phit hop véi Iy thuyét cia Tanimoto (1994a) [Error!
Reference source not found./ trone diéu kién séne khéne vé. Trieone hov séne vé. tdi trone
séng khéng dp dung theo Iy thuvét ciia Tanimoto. Trong cing diéu kién song v tai vi tri muc
niede, tdi trong song tac dong lén cau kién tiéu song dinh chi bang khoang 14%-45% so véi lyc
tac dong len fwong dirng (Mzmkm) [/6]]. [[7]].

Tir khéa: Cu kién tiéu song try rong; tiéu giam song; tai trongsong ; mo hinh vt Iy

Abstract: Along the coast of Vietnam, there are many revetments of inclining slope tvpe combined
with top vertical seawall to reduce wave overtopping flow and the height of the revetments that lead
to the decrease in investment. The structure of the top vertical seawall causes large reflected waves,
creating laree forces to the seawall and inclinine slove. Based on these facts. the Research Team on
"river bank and coast protection works" of Hydraulic Construction Institute proposed structures a
wave dissipation structure of hollow cylinder type on the top of the sea dike which aims to dissipate
the wave; reduce overtopping, embankment, and pressure on the slope that enhance the stability of
the revetments. The hollow cylinder wave dissipation structure is arranged on the top of the sea-dike
with the hollows on the seaside surface and made of hieh streneth reinforced concrete. The
structures are manufactured in the factory and assembled onsite, ensuring quality and shorter time
of implementation. Experimental results show that the wave load acting on the wave dissipation
structure of hollow cylinder type is similar to the analytical solution of Tanimoto in the case of the
unbreaking wave. In respect of the breaking wave, the wave load computation cannot be applied by
Tanimoto's solution. In the same condition of the breaking wave at the cauees. the load acting on
the wave dissipation structure is about 14 % of that acting on the vertical seawall.

Keywords: hollow cylinder wave dissipation structure; wave dissipation; wave load; phy sical model

1. PAT VAN PE toan cau. Cac diéu kién bio td, ngdp lut duoc
dy kién s& ting vé cudng do va tan suit. Hon
nita, do dja hinh thdp ving ven bién s& rat d&
bi anh huéng boi hién twong nudc bién dang
Ngiy nhan bai: 25/52018 Dé, bao vé cac khu dan cu ven bién, phong
Ngay théng qua phén bién: 29/6/2018 chong sat 16 chung ta lam k¢ bao vé mai
Ngay duyét dang: 10/72018

Pong bang séng Ciru Long duoc xic dinh 1a
vung chiu anh hudéng l6n cua bién doi khi hau
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nghiéng két hop tuong dinh. Két chu twong
dinh cao tao ra séng phan xa 16n, luc tac
dong vao tudong va phan mai nghiéng Ién.
Trude tinh hinh d6, Nhom nghién ciru cong
trinh bao vé bo bién bd song thudc Vién
Thuy Céng dé xuit ciu kién tiéu song trén
dinh dé bién (hinh 1).

Hinh 1. Mdt cat dé quai lan bién co cau
kién tiéu song tru rong trén dinh

Céu kién tiéu song dinh 1a giai phap moéi dya
trén nguyén mau cua dé chin soéng ntra vong
tron (Tanimoto, 1994) [Error! Reference
source not found.] véi muc tiéu giam song
xa bo. Ciu kién tiéu song dinh vé1 muc ti€u
giam song ngay trén dinh dé bién l1a cai tién
quan trong trong diéu kién khan hiém dat dép
dé tai cc khu vuc dong bang séng Ciru Long,
Céu kién tiéu song trén dinh dé gop phan giam
chiéu cao ddp dé, giam Ung suat nén nén con
giam thoi gian va chi phi xir Iy nén dé bién.
Trong diéu kién cAu kién dit trén dinh dé bién,
diéu kién bién song gié twong tac véi cong
trinh s€ khéc so véi gidi phap xa bo. Chinh vi
vy can phan tich danh gia tai trong song tac
dong 1én chu kién dé tdi wu két céu, tang on
dinh. Baibdo s€ di sdu vao phan tich tai trong
song 1én chu kién tiéu song try rong trén dinh
dé theo ly thuyét va kiém ching két qua tinh
toan véi s6 liéu thi nghiém trén mo hinh vat ly.

2. PHUONG PHAP NGHIEN CUU VA SO
LIEU

2.1. Phuwong phap giai tich

Déi voi chu kién tiéu song dinh, Tanimoto et
al. (1994a) [Error! Reference source not

found.] da 4ap dung phuong phip cua Goda
v6i viée st dung hé s6 hiéu chinh pha, Ap dé
tinh toan thay do6i hinh hoc dé try rdng trong
tinh toan ap hyc song.

Gia stir mot sy phan bd tuyén tinh cua ap luc
song voi gia tri cuc dai Pg; & muc nudc tinh,
PG4 ting véi chiéu cao séng dénh 1, bén trén
muc nudce tinh va Pg; ¢ day bién (hinh 2).
(a)Tinh 4p Iyc song cho ciu kién tiéu song tru
rong nhu 1 twong thang dimg c¢6 chidu cao
tuong ung,

A

Hinh 2. So do tinh dp e séng 1én
cdu kién tiéu séng

(b)Chuyén ddi ap luc séng tir tudng diung lén
cau kién tiéu séng tru réng nhu sau:

n =ng (D
B =AF, )
P =42, Pgs 3)
P =P, @)
Trong do:

1e: Chidu cao bén trén muc nude tinh & do
cuong do ap luc soéngla 0 (m)

PG, : Cuong d0 ap luc song ¢ mirc nudc tinh
(KN/m’)

Pgs; : Cuong do é4p luc song & chan két cau
(KN/m’)

Pgu : Ap luc ddy ndi do song tac dungtai chéan
két cau (kN/m?)

P : Cuodng d 4p lyc song & mirc nude tinh

1én cau kién tiéu séng tru rong (kN/mz)
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P : Cudng d0 ap luc song & chan céu kién tiéu
song tru rong (kN/mz)

P : Ap luc ddy ndi do song tac dung tai chan
cau kién tiéu song tru rong (kN/ mz)

A : Hé sb hiéu chinh ap luc séng cho cac Kkét
céu dé pha song. Trong vingsoéng vd ¢ do dé
chin séng c6 kha ning tiéu song Tanimoto
kién nghi lay A, = 0.8 [Error! Reference
source not found.]

A, - HE sb hiéu chinh dugc xac dinh nhu sau:
Ay =cos* (27Al/ L) (5)

Véi: Al: La khoang cach tir giao diém cia
lwc tai chan ciu kién tiéu song tru r6ng va luc
tai muc nudc tinh véi bé mat cong cAu kién
tiéu song tru rong (m).

L : Chiéu dai song tinh toan (m)

(¢) Tinh 4p luc soéng tac dung lén mat
ngoai cAu kién tiéu song try rong tir céc
lyc tic dung lén ting diém hudng tam
theo cong thuc:

R, = P(Z) cos” 0 (6)

n =0, khi két ciu tiéu séng c6 tuong dinh
n=1, khi két cadu tiéu song khong c6
tuong dinh

Trong do:

P(e) : La &p luc hudng tam tai diém trén mat
cong (kN/mz)

P('Z): La ap lyc ngang theo phuong z (Error!
Reference source not found.) (kN/m’)
6:La goc hop bdi ngoai luc do song hudng
vé tam va phuong ngang (d9)

Tir 4p lyc song tac dung 1én tirng diém trén bé
mit két cdu, tinh tong ap luc hudéng tam. Khi
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két ciu co 16 & phia dudi c6 dién tich 15 tir
10% trd 1én thi khong céan thiét phai tinh ap
lyc day noi.

2.2. Phuwong phap thi nghiém mo hinh vat ly
Thi nghiém md hinh mat cit dé bién c6 chu
kién tiéu séng tru réng trén dinh duoc tién
hanh trén mang séng cia Phong Thi nghiém
Trong diém Qudc gia vé Pong lyc hoc song
bién — Vién Khoa hoc Thuy loi Viét Nam.
M éng song c6 chiéu dai 37m, chiéu cao 1.8m,
chiéu rong 2m. M4y tao song co thé tao ra
song déu, song ngau nhién theo mot dang phd
Jonwap, Jonwap Par, M oskowitz, Moskowitz
Par va Sin. Chiéu cao song 16n nhat c¢6 thé tao
trong mang la Hmax=0.4m va chu ky tu
Tp=0.5s+5.0s.

Viéc nghién cuu hi€u qua lam viéc ciia cong
trinh dugc mé phdong trén mé hinh véat 1y chinh
thai va twong ty theo tiéu chuan Froude. Trén
co s¢ pham vi khong gian m6 hinh, kha nang
tao song ciia hé thong mdy tao song, dé dap
ung duoc muc tiéu va ndi dung nghién ctru, ty
16 mé hinh duoc chon 1/20. Béi véi cdu kién
tiéu song tru rong bang bé tong c6 d6 nham
thuc té nCKn=0,016, theo ty 1& mo hinh thi
nCKm=0,0097 do d6 khi ché tao sir dung kinh
hiru co c6 do nham twong dwong 0,0097+0,01
nhu hinh 4.

MAYTAO SONG

L —

0
w3 w1
o o
SML=0193; 0145; 0123 m
- | | | |
LOIDE

W0, W1, W2, W3 1a céc dau do séng
P1, P2, P3 1a cac dau do ap luc
X, X12, X13 1a khoan cach cac dau do
d 12 dd sau nude tai chan két cau
h d§ sau nudc tai chan cong trinh

Hinh 3. So'dé bé tri thi nghiém mdt cdt dé cé

TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 45 - 2018 3



[ KHOAHOC

| CONGNGHE

cau kién tiéu song tai dinh

Hinh 4.Thi nghiém mé hinh thiy hee mdt cdt dé cé tiéu séng hinh tru rong trén dinh

2.3. S liéu thi nghi¢m va tinh toin

Séng ngu nhién o6 phd JONSWAP dang chuén
c6 chiéu cao bién ddi tir Hs= 0.05m, 0.10, 0.15m
va chu ky dinh phd Tp= 1.8 dén 1.95s, do sau
ngdp nuée d tnrde ciu kién ciing droc bién ddi
v6i 3 clp d60.0475 m; 0.07mva 0.118m.

Trong moé hinh vat 1y thoi gian ciia mdi mot
phuong 4an thi nghiém dwoc ldy it nhat
1000.Tp (1000 con séng) dé dam bao dai tan
s6 (chu 1y) co ban ciia phd séngyéu cau duogc
tao ra mot cach hoan chinh.

Kich ban dugc thi nghiém véi cac truong hop
song v va khong va. Tinh chit song duoc xac
dinh thong qua tham s6 thé hién tinh chat cua
cong trinh va diéu kién tai tong d6 1a chi sb
Irribaren hay con goi 14 chi s tuwong ty song

v0 & Chi sO Irribaren la thudc do do doc
tuong doi gitra mai dé€ so voi song:
tan

E=
¥, (7

Trong d6 ¢ duoc tinh véi chu ky Tp, do doc
mai dé tana,, Sm dic trung do doc séng;
2rH
s, =
gT,

(8)

Gia tri ciia ¢ quyét dinh tinh chét twong tac cia
song véi cong trinh. £ < 2.0 soéng bi nhay v&
(song vo) con &> 2.0 song dang vo (song
khong v§). Céc tac thyc hién 7 phuong an thi
nghiém tuong Uung véi cac truong hop song,
muc nude nhu bang 1.

Bang 1. Cac phwong an thi nghiém

| Chiducao | Chuky | Muc D) sau

Ph,u’(mgman song song nuéc ngap nuéc 4 Song

thi nghi¢m Hsm(m) Tpm(s) | Zm(m) d (m)
PA1 0,15 1,945 1,72 | Song vo
PA2 0,1 1,923 0,193 0,118 1,99 | Song vo
PA3 0,05 1,878 2,72 | Songkhdng vd
PA4 0,15 1,86 1,90 | Song vo
PAS 0,1 1,811 0,145 0,070 2,38 | Songkhong ve
PA6 0,05 1,8 2,88 | Songkhong vd
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| Chiéucao | Chuky | Muc Do sau
Phwong an , , . A . .
thi nghiém song song nuoc ngap nuoc ¢ Song
’ Hsm(m) Tpm(s) | Zm(m) d (m)
PA7 0,05 1,789 0,123 0,0475 3,36 | Song khong vo

3. KET QUA VA THAO LUAN

Két qua tinh 4p luc 4 trudng hop song
khong vd nhu phuong an PA3, PAS, PA6,
PA7 phu hop v6i thi nghiém theo bang 2 va
hinh 7. Gia tri téng ap luc theo thi nghiém
vat Iy nho hon so véi tinh toan. Piéu nay
cho thiy viéc tiéu giam séng dong thoi giam

ap luc cua két cAu rat tot. Cac hé s hiéu
chinh Al chuwadanh gid dung dugc khé ndng
tiéu giam song cua két cau khi tinh ap lyc.
Nhin chung, sai s6 trén 1a ¢6 thé chap nhan
dugc, ddc bi¢t co6 cac truong hop tinh todn
va thi nghiém xdp xi bang nhu PA3, PAG6,
PA7 (hinh 7).

Bang 2. Két qua xéc dinh ap luc séng 1én két cAu (guyén hinh)

Két qua thi nghiém | K&t qua tinh giai tich
¢ Séng (kN /m2) (kN /m?)
an (m) | (s)
P+ P2 Pz | Pt | P2 | Prs
PA1 3.06|8.81|1.64 | Songvé |23.32(22.03|12.13|26.85(23.63|11.34
PA2 |212|8.63(1.98| Songvé |1454|17.62| 13.33|18.42|16.25| 6.97
Soéng
PA3 [1.03|8.36|2.68 837 |1 941 | 163 | 881 | 7.80 | 1.98
khéng v
PA4 |289(8.26|194| Songvé |15.17|25.42| 6.25 | 26.28 | 18.99| 8.32
Soéng
PA5 |2.06(8.18| 2.34 A _119.13| 8.76 | 3.98 | 18.66| 1248 | 4.47
khéng v
Soéng
PA6 |1.04(8.08]2.82 984 | 7.1 0 938 | 4.54 0
khéng v
Soéng
PA7 11.06|8.04( 3.24 9.45 | 4.63 0 9.83 | 2.92 0
khéng v
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Hinh 5. Két qua thi nghiém phdn bé ap luc
dong khi co song

Két qua thi nghiém va tinh toan da biéu hién
duoc su phén bd ap luc lén két chu tiéu son g
tru rdng Ap lyc 16n nhat ¢6 xu thé ¢ gan muc
nudc tinh. Sy dnh hudng cia do sau nudc toi

- = .

SWL2

0.07

-

100
90 —=—Pal
“—PA2
80 ——PA
—+—PA4
70 —=—PAS
) PAG
g PAT
3
= o
i 0 g T
; a0 '\\ '--._‘.\\ o =
© = % \\\
o % .~
20 =N % y £
S & Mok,
Sk
20 \‘\
10 t
0 £ = 2
0 5 10 15 20 25 30

Ap Iye P (KN/m?)

Hinh 6. Két qud tinh todn phdn bé dp lec dong
khi co song

ap luc rat rd. So sanh phuong an thi nghiém
v6i cung chiéu cao song Hs, d6 sau nudc thay
d6i ap luc giam dan khi muwc nuwéc duoc ha
thap, nhur hinh 5 va hinh 6.
a. Biéu do ap luc thuc do va tinh toan voi
d6 ngip nudc d=0.118, chiu cao song
thay d6i Hs=0.05m, Hs=0.10m, Hs=0.15m
tuong ung voi cac phuong an PA1, PA2,
PA3.

PAl Tinh toan
— P A2 - Thu’cdo
PA3

b. Biéu do ap luc thuc do va tinh toan voi
d6 ngip nude d=0.07, chidu cao song thay
d6i Hs=0.05m, Hs=0.10m, Hs=0.15m
tuong Ung véi cdc phuong an PA4, PAS,
PA6.

PA4 Tinh toan
PA5  ==.m==.==  Thyc do
PAG6
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c. Biéudd ap luc thuc do va tinh toan voi
d6 ngp nude d=0.0475, chibu cao song
thay d6i Hs=0.05m twong @rng v6i phuong
an PA7

PA7 Tinh toén

= == Thyc do

Hinh 7: Biéu do ap lyc tac dong lén cau kién gitra thyc do va tinh toan

Tuy nhién, d6i v6i cac truong hop song v PA 1,
PA2, PA4 taitrong song theo thi nghiém 16n bét
thudng so véi tinh toan Iy thuyé. Hién tuong
song v da tac dong lam bién d6i biéu do ap luc
thong thuong, Pay 1a hién tuong béat loi cho
cong trinh. Vi¢c tinh toan du bao dung tai trong

song trong trrong hop nay 1a rat kho. Trén thé
gidi, da co rat nhiéu cac nha khoa hoc dé nghién
ctru danh gia &p luc song vo 1én cong trinh. Véi
két cau tudong dimg, tac gia A. Kortenhaus, H.
Oumeraci dya trén thi nghiém mo hinh vat ly da
xay dung bang phan loai taitrong tac dung[[3]].

Bang 3: Phan loai tii trong theo A. Kortenhaus (et al) [[3]]

PA L hs d hb* Hs Hs* B B* Tvpe
m | m | m | m | m | m |m| @m P
1 |65.52 [6.31 236 10.37 |[3.06 0.48 4 0.06 | Impact load
2 164.02 [6.31 236 [0.37 |2.12 0.34 4 0.06 | Impact load
3 161.77 ]6.31 236 |0.37 1.03 0.16 4 0.06 | Quasi-stand wave
4 |56.69 |5.35 140 1026 |[2.89 0.54 4 0.07 | Impact load
5 156.07 |5.35 1.40 ]0.26 1.80 0.34 4 0.07 | Quasi-stand wave
6 |5531 |5.35 1.40 | 0.26 1.04 0.19 4 0.07 | Quasi-stand wave
7 152.90 |4.90 0.95 ]0.19 1.06 0.22 4 0.08 | Quasi-stand wave

Theo kién nghi ciia Kortehaus [[3]], phwong
phdg tinh Tanimoto (1994a) [Error!
Reference source not found.] khong ap
dung cho céc truong hop séng vo nhu bang 4.
Khi séng vo thi tai trong cuc han (khi séng vo)
lén tuong dirng gap gin 4 lan tai trong song binh
thuong (khi song khong vd) nhu hinh 8. Péy la
mdt trong nhitng nguyén nhan chinh giy d6 v&
mot s& cong trinh ké dang twong dung, hodc ké
méi nghiéng két hop twong dlrng cao hién nay .

Minikin (1955, 1963) [[6]], [[7]] da xdy dung
quy trinh tinh toan tai trong song v& dura theo két
qua quan tric cong trinh thyc té. Phuong phap
ctia Minikin xéc dinh tai trong dong cuc han rat
16n so vai tai trong dong cua song binh thuong,
Tai trong dong 16n nhét tac dung tai myc nudc

xac dinh theo cong thirc (9), tong tai trong song
1én turong xac dinh theo cong thiac (10),
H, d

=10lw—=—=<(D+d 9
pm WLb D( 5) ( )
R = P, (10)

3
Trong do:

P..: tai trong song dong 16n nhat (kNm)

dy: d0 sau nude trude tudong (m)

D: B¢ sau nudc tai vi tri cach twong b?mg mot
budc song (m)

Lp: chiéu dai son gtai vi tri do sau nudc D (m)
Trongbang 5 trinh bay so sanh gia tri tinh toan
theo cong thirc Minikin va thuc do tai dau do
P2 (dau do gan murc nude).
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Bing 4. Bang so sanh gia tri tinh toan theo
cong thirc Minikin va thwe do

PA Thuec do Tinh theo Mininkin
1 22.03 153.26
2 17.62 108.26
4 25.42 5841

Vi cau kién tiéu song dinh thi khi séng voi tai
trong song cuc han chi gép 1,2-1,5 lan tai
trong song binh thuong theo phuong én thi
nghiém PA1, PA2, PA4 thé hién trén hinh 7 a
va b. Trong cing diéu kién song v& tai vi tri
muyc nudc, tai trong song tac dong lén chu kién
tiéu song dinh chi bang khoang 14%-45% so
voi luc tac dong 1én tuong ding theo Minikin
(bang 5). Nhu viy, c6 thé thiy kha nang giam
ap Iuc coa két cau 1a rat tét.

==F|

adgoag

DA Oy

1 1" hove B 1 1" v < M
Ay e mim L] Mg w., gl L]

Hinh 8. Tai trong song tac dong lén tuwong
durng theo A. Kortenhaus (et al) [[3]]

TAI LIEU THAM KHAO

Vet wi it e

Hinh 9. Biéu do tdi trong séng vé lén twong
dirng theo Minikin [[6]], [[7]]

4. KET LUAN

Bai bdo da trinh bay bay phwong an thi nghi¢m
mo hinh Urng vdi ba trudong hop muc nude va
ba chiéu cao song nhdam xac dinh luc tac dong
ciia song 1én cau kién tiéu song hinh try rong
dat tai dinh dé. Két qua cho thay tai trong song
tac dung Ién cu kién tiéu song hinh try réng
pht hop véi Iy thuyé& cia Tanimoto (1994a)
trong diéu kién séng khong v&. Trudng hop
song vo, tai trong song khong ap dung theo ly
thuyét ctia Tanimoto. Véi cling diéu kién song
vO tai vi tri muc nudc, tai trong song tac dong
1én cAu kién tiéu song dinh chi bang khoang
14%-45% so voi lyc tdc dong 1én tuong ding
theo Minikin (1955, 1963). Giai phap tiéu
song hinh try rong dat tai dinh dé ra co két cau
bao mit tiép song co duc 16 dé tiéu giam song,
gidm luu lugng tran va quan trong la giam
chiéu cao ddp dé bién trong didu kién dé dap
trén nén dat yéu. Chu kién ché tao br:ing bé
tong cbt thép cuong do cao, ché tao hoan
chinh trong nha may va thi cong lap ghép nén
dam bao chét lwong, giam thoi gian thi cong
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tran qua dé bién”. Tai liéu tham khao Wadibe, B6 mon K¥ thuat cong trinh bién.
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