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Tém tat

Thi nghiém trén md hinh vat 1y da khing dinh hiéu qua giam séng tran khi dit mot tim c6 16 réng phia trude tuong ke bd
déo c6 thém truée dbc 16n mot khoang cach phit hop. Tuy nhién viée ting dung két qua nghién ctiu trén md hinh vat 1y vao
thuc té gip kho khin trong viéc dam bao 6n dinh cho két cdu tudng cé 16 rdng. Bai bao nay dé xuét va lva chon giai phap
két cAu phul hgp dé d5 hé thdng tuong c6 16 réng nhim gidm séng tran qua tudng ke 1én dao c6 thém trudc ddc 16n, dé dam
b4o an toan khi khai thic, vin hanh hé thdng ha tang ven cic dio mdi ton tao. Cac két qua tinh toan kiém tra 6n dinh ctia hé
théng két cAu d5 va cdc tudng c6 16 rdng trong didu kién thuc té da minh ching tinh kha thi ctia gidi phap két ciu méi ma
bai bdo dé xuit.

Tir khod: giai phap két cAu; 8n dinh; tudng c6 16 réng; gidm séng tran; dao c6 thém trude dbc 16n.

STRUCTURAL SOLUTION STABILITY OF POROUS WALL STRUCTURE SYSTEM FOR WAVE
OVERTOPPING REDUCTION ON FRINGING REEFS
Abstract

Experiments on physical models have confirmed the effectiveness of reducing wave overtopping by placing a porous panel
in front of the seawall on fringing reefs at a suitable distance. However, applying the results of the physical model research
to real-life situations faces challenges in ensuring stability for the porous walls. This paper proposes and selects a suitable
structural solution to support the porous wall system in order to reduce wave overtopping over the seawall on fringing
reefs, ensuring safety during the operation of infrastructure systems along newly reclaimed islands. The results of stability
calculations of the supporting structural system and the porous walls under real conditions have demonstrated the feasibility
of the new structural solution proposed in this paper.

Keywords: structural solution; stability; porous wall; wave overtopping reduction; fringing reefs.
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1. Giéi thiéu chung

Hién nay & Viét Nam dang phat trién, ton tao nhiéu dao ngoai khoi xa. Hau hét cic ddo mdi ton
tao déu c6 hinh dang nhu dudc chi ra & Hinh 1 [1], mit cat ngang dién hinh dia hinh ctia d4o nhu dudc
chi ra & Hinh 2 [2]. Sau khi ton tao hau hét cic ddo déu xuit hién séng tran véi luu lugng 16n giy pha
hdy va lam anh hudng dén viéc khai thac cdc ha ting ven dao. Pa c6 nhiéu nghién ciu vé lan truyén
séng 1én thém cdc dao mdi ton tao [2, 3] va nhiéu nghién citu & Viét Nam ciing nhu trén thé gi6i c6
thé ap dung gidm séng tran 1én dio [4—12]; tuy nhién cdc nghién citu trén day chi c6 thé dng dung
hiéu qua cho thém phia Tay-Bic ctia cic ddo mdi ton tao con & cac hudng con lai thi khong dat dudc
céc hiéu qua mong mudn.

Nhém téc gia ctia bai bdo nay da dé xuit giai phap két cAu giam séng tran cho cédc viing c6 thém
nong hep ctia d4o méi ton tao, bang cach ding mot tudng c6 16 rong két hop véi viéc md rong thém
giam soéng, nhu dugc chi ra  Hinh 3. Tudng chin c6 16 rdng, nhu dudc chi ra § Hinh 4. Do rong ciia
thém giam séng (khoang cach giita ké hién hitu va tuong c6 16) va quy mo clia cic 16 rong ctia thém

*Tac gia dai dién. Pja chi e-mail: baunv @huce.edu.vn (Bau, N. V.)
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Hinh 2. Mit cit ngang dién hinh ctia dao [2]

va tudng dudc x4c dinh thong qua Iuu lugng tran thuc té. C4c kich thu6e hinh hoc ctia hé thdng dudgc
xéc dinh sao cho thé tich gidi han bdi tudng ke + thém gidm séng md rong + tudng réng 16n hon luu
lugng tran can gidm, sao cho, khi séng trin qua tudng rong, lugng tran sé dudc thu gitf trén thém md
rong va tra lai bién thong qua hé thong 16 rdng ctia thém va tudng c6 16 rong. Gidi phap giam song
tran dé xuét da dugc nghién ctiu trén md hinh vat ly, nhu dudc chi ra & Hinh 5. Céc két qua nghién
cifu trong [10] dd minh ching hiéu qua gidm séng tran clia phuong 4n dé xuét. Tuy nhién viéc gilt 6n
dinh cho tim tudng 16 réng d€ ing dung vao thuc t& sé gip rat nhiéu khé khin do cic tim tuong 16
rong khong tu diing dudc. Vi vay can c6 gidi phap két cAu phi hop dé€ dadm bio 6n dinh cho tAm tudng
16 rong khi ting dung cho cic ddo ndi xa bo.

Két qua nghién cifu trong [13] cho thiy, can thiét phai dit tudng ding c6 16 cach chan ke hién hitu
mot khoang 09 m (cach dinh ke hién hitu khoang 15 m). R6 rang v6i khoang cach trén day, giai phap
két cAu dua ra d€ giit 6n dinh cho tudng chan c6 16 rdng khi chiu tai trong song 1a khé khin. Dudi day
nhém tac gid dé xult va lya chon giai phap két ciu phu hop d€ c6 thé ing dung cic két qua nghién
ctfu trong [13] vao thuc té.
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Thém giam song mé rong c6 15

Tudng ké hién hiru Tudng rong ¢6 15

Hinh 3. Gidi phap dé xuit gidm song tran
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Hinh 4. Tudng chin c6 16 réng hinh tron va hinh chit nhat, don vi mm

Hinh 5. Thi nghiém vat ly gidm séng tran diing tim c6 16 rong

2. Pé xuét giai phap két chu dam bao 6n dinh cho twdng 16 rong nham gidm séng tran qua

tuong ke dio cé thém trude doc 16n

Dua trén két qué tir thi nghiém mo hinh vat 1y [13] di dudc thuc hién d€ danh gid hiéu qui giam
so6ng tran cta tudng 16 réng qua dao c6 thém trudc dbc 16n, nhém tac gia dé xuat 02 gidi phap két ciu

nham giit 6n dinh cho tudng réng ¢ 16 bao gom:

Giai phap 1: Gii phdp két cAu khong tu ding: Xay dung tuong ding c6 16 réng tai vi tri nghién
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citu va dam bao &n dinh cho tudng giam song c6 16 bang mot két ciu ndi tudng ding véi ke hién hitu,
nhu dudc chi ra 6 Hinh 6.

Giai phdp 2: Gidi phap két cAu tu ding: Xay dung mot hé thdng tru dd trong luc, c6 ciu tao cac
rinh d€ 13p ghép cdc tudng giam soéng cé 16 réng, tao thanh mot tudng tu ding kiéu trong luc, nhu
dugc chira 6 Hinh 7.

Ca hai gidi phdp dé xuét trén day déu dam bao dudc hiéu qua giam séng tran 1én dio theo két qua
nghién cifu dua trén thi nghiém mo hinh vat ly. Tuy nhién gidi phdp 1 rit kho kha thi vé kha niing thi
cong hé thdng két ciu tuong chan va tim ndi tudng chin véi ke hién hitu. Trén thuc té, néu dung giai
phdp 1 va dung két cAu bé tong dé€ xay dung hé thong thi chi c6 hai phuong phdp thi cong dang dudc
st dung, d6 1a thi cong d6 bé tong tai chd hoic thi cong lap ghép [14—16]. C4 hai phucng phap thi
cong nay déu rat khé kha thi cho gidi phap két cau 1 béi vi viée thi cong tai chd, dd bé tong cbt thép
dudi nuéce trong diéu kién séng 16n ven dao khong kha thi va khong dam bao dugc chit luong bé tong
[1, 2, 16]. Viéc 13p ghép kha thi vé giai phap thi cong nhung khong kha thi vé giai phap két cAu mbi
nbi gitta tudng chan v6i tAm ndi va gitta tAm ndi v6i ke hién hitu, vi ke hién hitu 1a két ciu bé tong
khong c6 cbt thép. Giai phap 2 kha thi khi ding phuong phép 1dp ghép, tuy nhién viéc giit 6n dinh ctia
hé thdng tru dd trong luc va tudng chan dé tu ditng cin dudc dam bao. Cac két qua nghién ctiu § muc
3 dudi day sé minh chiing su ton tai 6n dinh ctia hé thong két ciu dé xuit theo giai phap két ciu 2.
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Hinh 7. Giai phép két cAu ty ding, don vi cao do: m

3. Nghién citu ing dung
3.1. S6 liéu ddu vao dé'nghién ciiu iing dung

Tham s vat liéu dau vao va tham sb séng tinh toan dau vao ap dung cho ving bién hé ddi véi ddo
ndi xa bo [13], theo Bang 1 va Bang 2.
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Bang 1. Tham s6 vit liéu diu vao

Tham s6 dau vao g (m/s?) Y (T/m?) Yo (T/m?) ya (T/m?)
Gid tri 9,81 2,50 1,025 1.8

Tham s6 muc nudc:

- Muc nuéc cao thiét ké (MNCTK, P = 1%): +2,07 m (HD);
- Muc nudc thap thiét ké (MNTTK, P = 98%): +0,3 m (HD);
- Muc nuéc trung binh (MNTB, P = 50%): +1,34 m (HD).

Bang 2. Tham sb séng tinh todn dau vao [13]

Thamsd 7" (m) Hp(m) Tu10(s) B(dd) h(m) hy(m) A (m) L(m) d(m)
Gidti 3.8 2,50 7.3 0 477 477 477 1950 477

trong d6: vy, 1a trong luong riéng ciia bé tong, T/m>; y4 1a trong lugng riéng ciia da dd, T/m?; cic
tham sb khic & Bang 1 va Bang 2 dudc dinh nghia  muc 3.3 clia bai bdo nay.
3.2. Cdu tao hé théng tru dé trong luc va tuong ding co 16

Pé dam bio cac yéu ciu vé mit ky thuat, nhém tac gia dé xuit cAu tao hé thdng tudng diing c6 16
rong va cdc tru dd trong luc, nhu dudc chi ra 6 Hinh 8 va Hinh 9.
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(b) Mt ditng két cdu tru d5 tudng réng

Hinh 8. Két cAu tru dd tudng réng, don vi kich thuéc: mm, don vi cao do: m
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(b) Hinh anh tudng tiéu ning c6 16 rdng va tru d tiéu ning
Hinh 9. Kich thudc try d va tAm tudng 16 réng, don vi kich thuéc: mm

Két cAu tudng rong va két cAu tru dd lam bang bé tong cbt thép. Dua vao céac sb liéu & muc 3.1,
xédc dinh dudc cao trinh dinh bing cao trinh dinh tuong ke trén ddo (+4,3 m hé Hai dd). Kich thudc
ctia tAm tudng rong: dai 7 m, cao 4,4 m, day 1 m, c6 céc 16 tiéu séng v6i phuong an kich thudc 16 tron
dudng kinh 0,55 m, khodng cich tif tim dén tim cdc 16 1a 1 m. Tru d3 tudng bé tong cdt thép dang
thung chim c6 kich thuéc 7x4x7 m, chiéu day thanh 0,35 m, chiéu day ban ddy 0,4 m, bén trong tru
dd c6 st dung da d6 dén cao trinh dinh clia tru d3, khoang céch tif tim tudng rong tiéu ning dén mép
ngoai tudng ke khoang x = 9 m (ing dung tii thi nghiém mo hinh vt ly) d€ dam bio yéu ciu vé viéc
thoat nudc va cc yéu cau ky thuat khac.

3.3. Tdi trong song lén két cdu twong réng va tru dé

Tai trong s6ng tdc dong 1én két cAu tru d6 va két cAu tudng ding c6 16 dudc tinh theo [17] véi cac
cong thitc dugc tom tat dudi day:

n* =0,75(1 + cos B)A1Hp (D)
Py =0,5(1 + cos B)(a14; + a2ds cos BYyogHp 2)
Py
Ph= —m+-——
2 cosh(2rh/L) 3)
P3 = a3 P 4)
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Py = a4Py )
Py = 0,5(1 + cos B)a1a3A3yogHp (6)

trong d6: n* 12 chiéu cao phia trén muc nudc tinh ma tai d6 ap luc séng bang 0 (m); Py 1a 4p luc séng
t6i tai muc nudc tinh, kN/m?; P, 13 dp luc séng t6i tai ddy, kN/m?; P3 1a dp luc song t6i & chan tudng
diing, kKN/m?; P4 1a 4p luc song t6i tai dinh tuong diing, kN/m?; P, 1a ap luc ddy ndi do séng tac dong
vao chén tudng ding, kN/m?; o 1a trong luong riéng nudc bién, T/m?; g 1a gia tbc trong trudng, m/s>;
B 1a géc gilta dudng phdp tuyén clia tudng diing v6i hudng séng t6i, do; Ay, A2, A3 1a cac hé sb hidu
chinh 4p luc séng t6i, ddi v6i két ciu tudng dic thi A} = A» = A3 = 1; A, 1a chiéu cao luu khong, m;
Hp 1a chiéu cao séng diing trong tinh todn, m;

~ 1( 4nh/L \*
a1 =0,6+ 5 {m} (7)
. f({m—d\(Hp\* 2d
az—mm{( - )(7) H—D} ®)
W 1
o= 15|~ v
he
ap=1--= (10)
i = min(n*, h.) (1D

trong dé: a1, aa, @3, a4 12 cac hé sb, &’ 1a 46 sdu muc nudc tai chan tudng ding, m; 4 13 d6 sdu muc
nudce trude cong trinh, m; d 1a d6 sdu muc nude tai chan tuong ding cé 16p phad, m; A, 1a dd sau nudc
tai vi tri cach tudng diing mot khoang 5 1an chiéu cao séng y nghia, m; L 14 chiéu dai séng véi do sau
nudc h dung trong tinh todn, 4 1a gia tri nhé hon gitta chiéu cao phia trén muc nude tinh * va do sau
nuéc tai vi tri cach tudng diing mot khoang 5 1an chiéu cao séng ¢ y nghia.

2
8T 1

L
2

(12)

trong do: T,,—1 0 1a chu ky song t6i trude cong trinh, s.
Déi v6i két chu tuong c6 16 thi Ay, A,, A3 dude xdc dinh theo cong thiic ctia Tanimoto va nnk [18].

. h
Ay=43=1 ntu - <03 (13)
2h h
A=A=12-3- neu 03<=<06 (14)
., h
A =24;=08 ntu - >06 (15)
=0 (16)

Ap dung cic cong thiic trén tit (1)—(16) cho két cAu tudng rdng va tru dd 6 kich thude nhu ¢ muc
3.2 ctia bai b4o niy, véi cac tham s6 dau vao nhu muc 3.1, ta dugc cac két qua dau ra theo Bang 3 va
Bang 4 va cic so dd tdi trong, nhu dudc chi ra  Hinh 10.
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Bang 3. Tham sb tinh toan 4p luc séng dau ra 1én két cAu tru dd tudng rong

Tham s& Tru d6 Tudng rong
daura A, A, A3 Py P3 P, P, A4 A A3 P P3 P, P,
(T/m?) (T/m?) (T/m?) (T/m?) (T/m?) (T/m?) (T/m?) ( T/m?)

Giati 1 1 1 278 2795 1,13 275 0,8 0 0,8 222 220 090 220

Bang 4. Tham s6 tinh todn téi trong dau ra

STT Loai téi trong Luc (T) Mo men (T.m)
1 Tai trong ban than két cAu tudng rong tru dd
1.1 Trong lugng tru d& bé tong cdt thép 166,17 581,58
1.2 Trong lugng tudng rong 65,12 227,92
2 Trong lugng déa d6 1én béan day 217,26 760,42
3 Luc ddy ndi tac dung 1én két cAu tru dd tudng rong
3.1  Luc day ndi 1én két cAu tru dG 136,9 479,15
3.2 Luc day ndi lén tudng rong 8,69 39,09
4 Tai trong cia séng
4.1 Tai trong ngang cta song tac dung 1én tru d 70,15 225,78
4.2 Tai trong ngang clia song tic dung 1én tudng rong 41,41 188,54
4.3 Tai trong song tac dung 1én tru d6 theo phuong ding 38,46 179,49
4.4 Tai trong song tac dung I1én tudng rong theo phucng ding 5,49 25,64

3.4. Kiém tra 6n dinh ciia hé thong két cdu tuong rong co tru do
Kiém tra 6n dinh truct ctia két ciu tudng rong tru dd c6 da d6 theo [19] nhu sau:
mGf

t

VT = n.nmgP <

VP 17)

trong d6: n. 12 hé s6 t6 hop tai trong; n 14 hé sb vuot tai; k, 12 hé sb do tin cAy phu thudc vao cip cong
trinh; m 12 hé s6 diéu kién lam viéc; my 1a hé s6 phu thudc diéu kién 1am viéc; f 1a hé s6 ma sét theo
mit tinh toan, phu thudc vt liéu clia hai mit tiép xic; G 1a hgp luc theo phuong thang diing tic dung
1én ddy hé két cAu tuong rdng tru dd; P 13 hop luc theo phuong ngang tic dung 1én day hé két cau
tudng rong tru d6. Ta dudc bang tdng hop theo Bang 5.

Bang 5. Kiém tra &n dinh trugt ctia hé thong két cAu tuong réng c6 tru dd

Thams6  n, n ky m mygy f P@M GM VT VP Két qua
Giatri 09 1,25 1,3 1,15 095 06 111,5 259 119,2 1375 bat

Két luan: Véi cu tao nhu dudgc chi ra § Hinh 8 va Hinh 9, hé théng két cAu tru d6 tudng réng dam
b4o 6n dinh trugt. Kiém tra &n dinh 14t ctia két cAu tudng rdng tru d5 cé da d6 theo [19] nhu sau:

mMG _
k

VC = nonmgMy, < VP (18)

trong d6: k; 12 hé sb do tin cdy phu thudc vao cip cong trinh; Mg 1a md men 6n dinh chéng 14t dbi véi
két cAu tuong rong tru dd; My 1a md men giy 1at dbi v6i két chu tudng rong tru d5. Ta dudc bang tdng
hgp theo Bang 6.
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Bang 6. Kiém tra 6n dinh 1at hé théng két ciu tudng réng c6 tru d

Thamsé n. n k m my M (Tm) Mg(Tm) VT VP Kétqud
Giatri 0,9 125 1,55 120 095 6194 1051,7 662,03 8142  Dat

Két luan: Vé6i cAu tao nhu dudgc chi ra & Hinh 8 va Hinh 9, hé théng két ciu tru d6 tudng réng dam
bao 6n dinh I4t.
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(b) Tai trong séng 1én tudng c6 16

Hinh 10. So d6 tai trong song 1én két ciu tru d6 va tudng rong, don vi kich thude: mm, don vi cao do: m

4. Két luan

Bai bdo nay dé xuit gidi phap két cAu ding céc thing trong luc dd cic tudng c6 16 rong d€ dam
b4o &n dinh cho hé thdng két cAu tudng c6 16 réng, nham gidm séng tran qua tudng ke 1én dao co
thém trudc dbc 16n, dua trén cac két qua thi nghiém trén md hinh vat ly da dugc thuc hién.

Cic két qua tinh todn clia bai bdo nay cho thiy gidi phap ding hé thong tru d5 va tudng ding c6
16 hoan toan ddm bdo tu diing, 6n dinh theo céc tiéu chuan. Tir d6 hoan toan c6 thé chuyén giao dé
ting dung vao thuc t& nhim gidm séng tran cho cdc ddo mdi ton tao ctia Viét Nam c6 dia hinh va diéu
kién thily vin tuong tu v6i didu kién nghién cifu clia bai bao nay.
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