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Vién Vat liéu xdy dung (VIBM) tru'c thuéc Bé Xay dung,
duoc thanh ldp ngay 4/11/1969, la vién nghién ciu

khoa hoc va céng nghé Quéc gia vé vit liéu xdy dung va
cdc linh vuc khdc bao gém: co khi xdy dung, ha tang ky
thudt va méi truong xdy dung; phuc vu céng tdc quan ly

Nha nu'éc va phdt trién nganh céng nghiép vat liéu xay
dung trén pham vi toan quéc.

Chic nang nhiém vu:

Xay dung chién luoc, quy hoach, ké hoach, chinh
sach phat trién, quy chuan, tiéu chuan;

Nghién ctiu khoa hoc — cong nghé;

Phan tich, thi nghiém, kiém dinh, ching nhan hop
chudn - hop quy;

Khao sat, tham do tai nguyén khoang san;

Tu van dau tu san xuat, tham dinh, thiét ké va
chuyén giao cong nghé;

San xudt, xudt — nhap khdu; dau tu san xuat, kinh
doanh;

T6 chirc thi cong xay dung;

Dao tao, boi duong ky thuat vién, cong nhan van
hanh; phé bién tiéu chudn, quy chudn va van ban
phap quy;

Nghién ctu thi truong, xic tién thuong mai.
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Lan truyén séng lén dao ngim cé thém truée doc 16n

Nguyén Quang Tao*, H6 Pic Pat"?, Nguyén Trung Diing', Pham Thi Hing>
! Khoa X4y dung Cong trinh bién va DAu khi, Pai hoc Xay dung Ha Noi, Ha Noi, Viét Nam
2 Vién Xay dung Cong trinh bién, Pai hoc Xay dung Ha Noi, Ha Noi, Viét Nam

TU KHOA

TOM TAT

M6 phong s6
Lan truyén séng
Pao ngdm
Thém déc 16n

Do sdu nuGe nho

KEYWORDS

Pia hinh chit yéu ctia cic dédo & quin dao Tridng Sa 13 cdc ran san hé v6i dic didm phia thdm trude dao
12 mai déc 16n sau d6 dén bai ngdm. PO sau nuwdce trén bii ngdm ctia mot sé dao thay dbi theo thiy triéu
tit 2 m dén 6 m (tiy titng viing dao). Trén thé gi¢i va & Viét Nam da cé nhidu cac nghién citu vé lan
truyén séng 1én cdc dao ngdm, tuy nhién van con nhidu vln d& chua nghién ctitu hét. Bai bio nay trinh
bay nghién cu v& mo phong lan truyén séng 1én dao ngdm c6 d6 déc thém truede 1a 1/5 va d6 sau nude
trén bai ngdm nho (phit hop v&i thite té & Quin dao Trudng Sa) bing phin mdm mé phéng sb (Ansys
Fluent) va c6 so sanh v&i két qua mé hinh thi nghiém vét 1. Két qua nghién cttu chinh cho thiy khi chidu
cao séng t&i 16n hon d6 sdu nwde trén bii ngim thi séng sé v& ngay trén dinh thdm dbc va chidu cao
séng giam din nhwng c6 thé 16n hon d6 sdu nwde trén bai ngdm khi lan truyén vio trong déo. Trong
tredng hop chidu cao séng t&i nhé hon hodic bing dé sdu nwdc trén bii ngdm thi séng khong bi v& trén
thém, chidu cao séng bi gi¢i han bai ty s6 0,78 d (d 12 d6 sdu nuée).

ABSTRACT

Numerical modelling
Wave propagation
Submerged reefs
Steep slope

Shallow water

The main topography of the islands in the Truong Sa archipelago is coral reefs with the feature that reef face
is a steep slope, then the reef. The water depth on the reef of some islands varies with the tide from 2 m to
6 m (depending on the island region). In the world and in Vietnam, there have been many studies on wave
transmission across submerged reefs, but there are still many issues that have not been fully studied. This
paper presents a study on the simulation of wave transmission across submerged reefs which have a steeply
slope of 1/5 and a small water depth on the reef (suitable for reality in the Truong Sa Islands) using numerical
modelling (Ansys Fluent) and compared with the results of the physical experimental model. The main
research results show that the incident wave height is greater than the water depth on the reef, the wave will
break at the top of the slope and the height will decrease but it can be greater than the water depth when
propagating into the island. In case the incident wave height is less than or equal to the water depth on the

reef, the wave will not break on the reef, the wave height is limited by the ratio 0.78 d (d is the water depth).

1. Pat vin dé&

mét, ciu tao dia chit dang canh va da san ho. Phin phia dudi 1a vach

dung dting c6 d6 cao t&i hang nghin mét, cAu tao dia chét 12 da san hé.

Viing bién Viét Nam bao gdm hang nghin déo, quin dao. Cac déo
ndy déng vai trd dic biét trong viéc phéat trién kinh té va bao vé chu
quy@n qudc gia. Dac biét hai quin dao xa bd 13 Trudng Sa va Hoang Sa.
Cac ddo & khu vigc quin dao Hoang Sa, Truwdng Sa va ving DK1 gém
hai loai : d4o chim, d4o ndi.

Pic diém dia hinh chti clia cic dao ngdm & quin dao Tridng Sa
va ving DK1 la céc ran san hé thuong chim ngép dudi nudc, cac ran
ngdm nay thuwong rat rong cé khi 1én dén hang chuc kilémét nhu cac
d4o P4 Tay, Thuyén Chai, P4 Lat... Phin miit dao 14 bii ngdm v&i bé
rong kha 16n, thanh phin ciu tao dia chit cht yéu 1 cdc manh vun san
hé két hop san ho cuc kich thwéce nhé. Phia xung quanh dao 1a viing
thém ddc. Céc thém dbc nay thudng chia 1am hai phan. Phan phia trén
14 thém san hé ¢6 d6 dbc 16n, day 13 mot dai dia hinh twong dbi hep va
12 phin kéo dai tu nhién ctia cic dao tit d6 sau vai mét dén hang trim

*Lién hé tic gia: taonq@nuce.edu.vn

Nhan ngay 15/11/2021, stta xong ngay 21,/12/2021, chip nhan ding 04,/04,/2022

Link DOI: https://doi.org/10.54772/jomc.02.2022.322
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Hinh 1. Mit cit ngang ddo ngdm dién hinh & quin dao Trudng Sa.
Pic diém dia hinh cht ctia cic dao ndi & quin dao Hoang Sa,

Trudng Sa ciing twong ty nhuw dao ngim, tuy nhién mit dao 13 cic ran

san ho noi trém mit nuwde.
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Mat dao

Bii ngim
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Vich dimg san hd

Hinh 2. Mit cit ngang dién hinh déo ndi & quin dao Truwdng Sa.

Hién nay céng tac xdy dung cac cong trinh trén céc dao, bai ngim
phuc vu nhu ciu cting ¢b an ninh quéc phong va phat trién kinh té trén
khu vife ndy 1a cip béach va dang dugce trién khai manh mé. Mot trong
céc khé khin khi tinh toan thiét k& xay ding cac céng trinh trén viing
thdm ngdp nudc ctia ddo, bai ngim 1a viéc xac dinh chidu cao séng &
khu vire thém déc quanh dao.

Nhu trén gidi thiéu, cdc ddo san ho thue chit 14 cic ndi ngim,
thudng c6 dia hinh ven dao c6 6 dbc 16n. Nhitng nghién ctu lan truyén
séng 1én dia hinh déc 16n con kha han ché. Khi séng lan truyén vio
vung dia hinh c6 d6 déc 16n va d6 sdu nwdce nho thi séng thuong bi vo.
Qua trinh lan truyén séng tif viing nwéc sau 1én thém cac dao c6 d6 dbc
16n thwong rit phitc tap. S khéc biét co ban clia qué trinh lan truyén
song 1én thém c6 d6 déc 16n cia céc dao, bai ngdm v&i qué trinh lan
truyén séng théng thuwong vao viing niwe néng 1a su bién dbi dot ngot
clia dia hinh thém san hé tit viing nwée sdu hang trim mét dén viing
nuéc ndng trén thdm cé d6 sdu mot vai mét duoc tao ra boi vich dbe
ngin cach dung diing cta ddo. Séng nude sau trong qué trinh truyén
vao, khi gip vach dbc ctia ddo thudng bi v tai dinh thdm hoic sau
dinh thdm (khi chidu cao séng t&i 1a dang ké so v6i d6 sdu nuée trén
bai ngAm). Khi d6 séng sé bi tiéu hao phin 16n ning lwgng va hinh

thanh séng méi tiép tuc lan truyén vio trong dao.

Hinh 3. S6éng v& & dinh thém dao Thuyén Chai (TS-12/2020).

VAn d nghién ctu nay con it & Viét Nam v trén thé gi¢i. Cac cong
thiic trong céc tiéu chudn va cic md hinh todn diing dé xéc dinh chiéu
cao séng lan truyén 1én bai ngdm c6 d6 dbc 16n déu 1a gin ding [1].

& Viét Nam, lién quan dén van d nay cac nghién citu c6 thé néi

chi la méi bat dau, viéc vin dung cdc mo hinh todn hién dai hoéc cac

tiéu chudn hién hanh dé tinh toan truyén séng qua véach déc ditng trén
thém san ho con nhidu khé khin do han ché ctia cdc m6 hinh toan ciing
nhu cic huéng din tinh todn trong cic tiéu chudn. Hién nay viéc tinh
to4n xac dinh théng s6 chiéu cao séng khi thiét ké cac cong trinh ké bao
vé by tai cdc dao san hé nhv khu viee quén dao Trudng Sa thudng duoc
xé4c dinh gin ding [2], tuy nhién cich 1am d6 khéng phit hgp do sy han
ché ctia tiéu chudn. Tiéu chudn Viét Nam [3] quy dinh: Chidu cao séng
tinh toan khong 16n hon 78 % d6 sau nude (d) va trong giai doan thiét
ké so bd 6 thé 14y chidu cao séng dang k& H1/3=0,6 d. Theo tiéu
chuén tai trong do séng va do tiu tdc dung 1én céng trinh thuy [4],
chiéu cao séng v& trén méi déc déu ciing duge xdc dinh bing cach tra
dd thi va gi6i han tinh todn 1 d6 déc bai i=0.2.

Nghién ctu cta nhém tic gia do PGS.TS. Pinh Quang Cudng
(Vién Xay dung céng trinh bién - PH X4y dwng) ciing v6i PGS.TS. Trinh
Viét An (Phong thi nghiém trong diém quéc gia v& dong luc hoc song
bién - Vién khoa hoc thiy lgi Viét Nam) thyc hién thi nghiém trén mé
hinh vét 1y v& lan truyén séng 1én dao Trwdng Sa Lén bing phuong
phép sit dung m6 hinh vit 1y trong bé séng thudc (Phong thi nghiém
trong diém quéc gia v& dong lwe hoc séng bién — Vién khoa hoc thiy
lgi Viét Nam [5].

Nghién citu ctia nhém tac gia PGS.TS. Pinh Quang Cuong (Vién
Xay dyng cong trinh bién - PH X4y dyng) va GS.TS. Thidu Quang Tuin
(PH Thily Loi) cling cic cong su thyc hién nghién ctu lan truyén séng
qua d4o ngim viing DKI ciing difa trén mé hinh thi nghiém vét 1y [6].
Céc két qua cho thiy c6 xu huéng suy giam chiéu cao séng khi séng lan
truyén tit viing nidc sdu vao viing thém dbc va sau dé chiéu cao séng
giam manh & khu vie dinh thém, hiu hét cac séng bi v& & khu vuc
dinh thém. Khi séng lan truyén dén khu viee dinh thém, do ¢6 sv chuyén
tiép d6t ngdt vé& do sdu tit ving nwde sau phia trede dén ving nude
kha néng & dai ngdm nén din téi sy khac biét cta séng trén dinh dai
ngim so v&i séng trén bai bién thong thudng, dic biét 13 v tinh chét

phan bé theo théng ké ctia chidu cao séng [7].

/r"--\\ )
s
N

D=6-20m

E=>100~=1000m

tang =1/5 - 1/10

i=1/1-1/2
Hinh 4. D3c tring hinh hoc co ban ctia d4o ngdm trong thi nghiém [7].

Trén thé gidi, viéc nghién cifu qué trinh lan truyén va v& ctia
séng khi giip cac vach déc ditng nhu dang dao san hé cho dén nay ciing
khéng nhidu: s6m nhét c6 thé k& dén 14 nghién citu ctia Bikini Atoll by
Munk va Sargent 1948 va sau d6 14 cua Suhyada & Robert 1977 + 1983,
Kono va Tsukyama 1980, Ahrens 1987...vv [1]. Trong nhitng nim gin
day c6 nhiéu tac gia nghién ctu vé& vin d@ nay.

Morten Sand Jensen (2004), da nghién cttu thuc hién thi nghiém
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trén moé hinh vat 1y v& lan truyén séng 1én bii ngdm c6 d6 dbc thém
triée 16n vi du nhu cdc ran san ho hay céc cong trinh chin séng ngim.
Nghién ctu tdp trung vio qud trinh bién dang séng ciing nhu sy suy
giam ning lwgng séng trén bai ngdm c6 d6 dée thém trude 16n véi 04
mé hinh ¢6 cac d6 déc 1:0.5; 1:1; 1:2 va dang chit S. P6 sau nudc trén
béi ngim 1a dang ké so v&i dd sdu nuée triede thdm (tit 0,205 m dén
0.325 m). Céc két qua cho thiy Khi séng lan truyén vao khu vie dinh
thém, ning lugng séng dat dinh tai vi tri dinh bai ngdm, sau d6 giam
nhanh chéng va hinh thanh séng m&i; Chiu cao séng 16n nhét trén bai
ngim x4p xy 0.8 1an d6 sdu nuwéc cta bii ngdm [8].

Mark L. Buckley and Ryan J. Lowe (2015), da nghién ctu mo
phéng anh huwéng ctia d6 nham san hé ddy dén lan truyén séng trén mé
hinh dao ndi ¢6 thém trwéc rong va méi déc 16n. N6éi dung chinh ctia
nghién ctu 13 mé phong lan truyén séng 1én mé hinh dang dao ngim
v6i d6 déc thém triée 1a 1:5 va ké dén d6 nham d4y trong tridng hop
d6 sau nude trén thém 14 kha nho ti¥ 0,0 m dén 3,2 m Gng voi chiéu
cao séng t&i tit 1,1 m dén 3,2 m. Cac két qua cho thiy khi séng lan
truyén vao khu vie dinh thém va bai ngdm thi chiu cao séng ¢6 xu
huéng giam ddng thoi ¢6 sy gia ting dwdng myc nwde trung binh dang
ké trén bai ngdm va anh huéng ctia d6 nham dén lan truyén séng trong
thi nghiém 12 khéng dang ké [9].

2. M6 phéng lan truyén séng 1én dao ngdm
2.1. Ansys Fluent va ly thuyét tinh todn

Ansys fluent thirc hién tinh todn mé phéng cic dong chay bing
cach giai cic hé phiong trinh bao toan khbi Ivgng va dong lugng cia
dong chay. Khi mo6 hinh héa tit ca céc loai dong chéit 1ong, ANSYS
FLUENT giai c4c phiong trinh tit hé phiong trinh Navier-Stokes v& bao
toan khéi lvgng va dong lwong [10].

Phuong trinh bao toan khéi luwong:

g—’; +V(pP) = Sy @)
trong d6 Sw 1a khoi lugng dugce thém vao pha lién tuc ti¥ pha thi hai
phén tan; ¥ 13 vecto van tdc; V1a toan tii dao ham riéng; p 14 mat do
chét 16ng; t 12 thoi gian.

Phuong trinh bao toan dong lugng:

%(pﬁ) +V(pid) = —Vp + V(D) +pg + F @)
trong d6 p 1a &p suat tinh ; 7la tenso @ng suat, phu thuéc d6 nhét cta
chét 16ng; pg va Fla trong luwc va ngoai luc tadc dung.

Dong r6i 1a dong dic trng boi sy bién d6i cua trudng van tbe
theo thoi gian va khong gian. Thuc té, viéc mo phéng dong chay ri
thuong rit phiic tap vi trong céc phiong trinh biéu dién ¢6 chita nhidu
gia tri dai lvgng nhu vén tbc, ng sudt... Trong thic té, lan truyén séng
bién c6 thé coi 12 dong chay rdi (tng v&i chit 1éng nhét khong nén
duwgce). Cac thanh phin van téc va dp sult tai mot diém c6 do 16m,
phuong chiéu bién ddi lién tuc theo thoi gian va khong gian. Hién tai
¢6 nhiéu mé hinh mé phong hién tuwgng chay rdi, cic mé hinh rdi déu
xuét phat tit hé phiwong trinh Navier-Stokes vé bao toan khéi lvgng va
bao toan dong lwong ctia chit léng. Hé phwong trinh trung binh

Reynolds Navier-Stokes (RANS) 14 dang dugc dit dung dé mé phong mé
hinh dong chay réi. Trong hé phuong trinh trung binh Reynolds, cic
bién nghiém trong phuong trinh Navier-Stokes tiic thdi (chinh x4c)
dugc phan tach thanh gié tri trung binh (trung binh cdng hodc trung
binh theo th&i gian) va cdc thanh phin mach dong.

Céc thanh phin van téc dugc tach theo phiong trinh:

u =u+y 3)
trong d6: %; 1a van tbe trung binh; v’; 1a thanh phan mach dong van tbe
@i=3).

Cac thanh phin 4p xuét duoc tich theo phuong trinh:

Pi=D+p; @
trong d6: 7; 14 4p suét trung binh; p’; 13 thanh phin mach déng ap suét.

Khi d6 c6 hé phuwong trinh RANS c6 dang:

dp d

LA -0 5

Py + o, (pue;) 5)

a(pu;) 0 _ op 8 ou; Ow; 2 0wy d T (6)
ot T P = "o o [M\ar Tam 3% oy P

trong do: - pTu]' 14 ting suit Reynolds.

Hé phuong trinh RANS 13 hé khéng kin, khong du dé giai cho 10
4n s bao gdm vén téc u; ; 4p lwc p va cac @ng sut Reynolds. Ansys
Fluent di tich hop mét s6 mé hinh nhu: M6 hinh Spalart-Allmaras; mé
hinh tiéu chudn k-¢; mé hinh k- ® m6 hinh SST... d& thém vio ciing v6i
hé phuwong trinh RANS dé giai bai toan.

- M6 hinh tiéu chuén k-e: D4y 12 mé hinh hai phwong trinh don
gian nhét, dugc dé xuét béi (Launder va Spalding, 1972). N6 ¢6 kha
ning md hinh héa hiéu qua dong chay hén loan hoan toan véi d chinh
x4c chip nhan duoc.

- M6 hinh Re-Normalization Group (RNG) k-e: M6 hinh nay nang
cao mé hinh k-g¢ d& mé phong cac hiéu tng xody trén nhiéu loan mot
cach chinh xdc hon. M6 hinh dva trén cdc phuong trinh Navier-Stokes
1am cho n6 chinh x4c va déng tin ciy hon dbi véi nhidu loai dong chay.

- Mo hinh Realizable k-e: M6 hinh nay c6 thé thyc hién duoc
phuong thitc méi cho dé nhét hdn loan va téc d6 phan tan. M6 hinh
nay thoa man cac rang budc todn hoc nhét dinh ctia tng suit Reynolds.

- Mb hinh tiéu chuén k-w: M6 hinh ndy duge thiét ké v&i muc
dich dy doan chinh x4c dong chay xa, trén, dong chay bao thanh va
dong cét tu do.

- Mb hinh vén chuyén tng suét cit (SST) k-w: M6 hinh nay két
hop d6 chinh xdc cia mé hinh k-w tiéu chuén tai cdc ving gan bién
cling v&i kha nang doc 14p trudng xa clia md hinh k-e. Uu diém bao
gdm d6 nhét hén loan duge hiéu chinh dé hd tro chuyén dbi @ng suit
cit hén loan. Piéu nay cai thién do chinh x4c ctia mé hinh trong cic
dong chay noi c¢6 ap sudt am.

- M6 hinh chuyén tiép SST: M hinh nay két hgp mé hinh SST k-
® v&i cac phuong trinh van chuyén cho céc tiéu chi bit ddu chuyén
tiép va kha ning chuyén tiép, xét vé& sé Reynolds clia déng lvong.

M hinh tiéu chuén k-&:

M6 hinh k- néi chung duge dua theo gia thiét Boussinesq vé
quan hé giita Gng suit Reynolds v6i gradient van téc trung binh theo
phuong trinh:
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—_ 6‘Ll.i au]- 2 auk (7)
TP = e <6xj + 6xi> - §<pk e a_xk) %

Ning lugng rbi dong hoc k (d6ng niing réi) va hé s6 ton that
(phén tan) cua n6 € duge xac dinh theo cic phuvong trinh:

d a _ 0 u\ 0k (8)
at (k) + 0x; (plew;) = 0x; [(M + ak> ax]-] G+ Gy
—pe—Yy + S

m) ae] ©)

® (06 + o (peu) = o+
at PE ax; P _6xj # a¢/ 0%;

£ g?
+ ClsE(Gk + C3:Gp) — CZSp?

+S,
trong dé: G, la héng sb thé hién sy phu thudc cua sy hinh thanh
ning lugng rdi dong hoc (k) vao sy bién thién ctia van téc trung
binh x4c dinh theo phuvong trinh 6 10; G, 12 thé hién sy nhiu dong
do lire ndi xac dinh theo phuong trinh sb 11; p, 1 hé sé nhét réi
xé4c dinh theo phuong trinh 12; Yy, 14 hé s sy bién thién ctia qua
trinh gidn n& so v§i gia tri trung binh xac dinh theo phiong trinh
13; Cy.xac dinh theo phwong trinh 14;S,va S, 13 thanh phin ngudn

thém vao; cac hing sé C,, = 1,44; C,.=1,92; 0,=1,0; 6, =1,3.

— 0y
Gy = _puiuja_x} (10
_ #e 0T (11)
Gy = By Pr,  0x;
2
12
He = pcu? ( )
k
Yy = Zpeﬁ a3
v
Cs, = tanh |£| (14)

trong d6 B 1a hé s gidn n& nhiét cia moi trvdng; g; 1a thanh phan gia
téc trong truong theo phwong i; i, 14 hé s§ nhét rdi; Pr, 13 hing sb
Prantl; hé sb €,=0,09; a la van téc am thanh; vla thanh ph:?m ctia vin
tbc dong chay song song véi vecto trong triedng; ula thanh phin cua
vén toc dong chay vudng géc vGi vecto trong tridng.

Két hop cic phwong trinh s6 8 va s6 9 v6i hai phuong trinh co
ban 1a phuong trinh lién tuc va phuong trinh dong lwgng sé dugc mot
hé phwong trinh khép kin du dé giai ra treong phan bé vén tbe.

Mb hinh k-¢ 12 ¢6 thé 4p dung v&i hiu hét cic bai toan thong thudng
v6i d6 chinh xéc kha t6t ddng thoi 6 thé cai thién téc do tinh toan

cling nhu tiét kiém tai nguyén [11].
2.2. M6 phong sé bang phdn mém Ansys Fluent

St dung phin mém Ansys dé thizc hién mé phong 2D cho trudng
hop séng lan truyén 1én dao ngdm c6 céc kich thuée hinh hoc twong ty
nhu nguyén hinh ctia mé hinh MH5 trong thi nghiém vét Iy da duoc
thuc hién trong du an [6], cac théng s6 chinh nhv sau: D6 siu nuée
trudc dao ng:?lm 14 26,0 m, do sau nudc trén bai ngém 12 6,0 m, d6 déc
thém tride 1a 1/5. Theo céc két qua thi nghiém vat 1y, ving séng v&
thuwong trong khoang ¥4 chidu dai séng t6i. Do tip trung vao cac hién
twong bién dbi séng tai viing thdm déc va phin tride bii ngdm ddng
thoi dé giam thoi gian tinh todn nén trong mé hinh chi mé phong mot

phan bii ngdm véi chidu dai L, = 120 m (gn bing chiéu dai séng t&i),

phén sau thém déc duvoge coi 1a bién vo han, géc toa do dit tai dinh

thém. Cac thong s6 chi tiét ctia m6 hinh trong Bang 1.

s 1] pamm—— ]
E—— E— 3

Hinh 5. M6 hinh 2D toan mién.

Bang 1. Cac théng s6 mé hinh.

STT Théng sb Ki Gia | bon | Ghi
hiéu tri vi cha
1 | Chiéu cao mé hinh H 35 m
2 |Chiéu cao bii ngdm V5 20 m
3 | Chiéu cao Ivu khong bai ngim V6 14 m
4 | Chiéu dai mé hinh L 210 | m
5 |Chiéu dai bai ngdm H4 | 120 | m
6 |Chidu dai thim trudc H3 | 100 | m
7 |Chiéu dai day H2 60 m
8 | Do dbc thém truée i 1/5
9 |P6 ngap sau clia bii ngdm dn 6 m

Thuc hién mo phong lan truyén séng theo mo6 hinh CFD @ing véi
bai toan dong chay. Do c6 si han ché vé cong suét tinh toan ctia may
tinh, nén kich thuéc ph?m t& dugc chon la 0,2 m (twong duong 1/70
dén 1/30 chidu cao séng). Téng cong c6 154643 niit va 153159 phin
ti. Diéu kién bién diu vao duge mé phong 1a séng don Stock bac 5 véi
cac chidu cao séng khéc nhau. Bién du ra 1a dang 4p suit diu ra (thoat
nuée khong phan xa), bién b& mit thoang 13 dang 4p sudt khi quyén,
bién day 14 dang tron nhin. S6 lwgng kich ban thitc hién 13 04 véi cac
théng sb chi tiét cho trong Bang 2.

Chon thudt giai (Solver): Segregated (Giai c4c phuong trinh lién
tuc, phuong trinh bao toan déng lwvong va ning lwong da dugc sb
hod) v§&i cac thong tin chinh nhu sau: Phuong phap ndi suy: Implicit;
M hinh tinh (Chidu): 2D; M6 hinh thoi gian: Transient; M6 hinh rbi:
Stt dung mé hinh dong chay rdi k-g; Trao dbi nhiét: khong; Vit liéu
Iutu chét: chét 16ng 13 niw6e bién p = 1025 (kg/m3).

Trich xuét két qua tai cac vi tri tridc, gifta thém dbc, dinh
thém, va trén bai ngdm nhu Hinh 7, cdc vi trf co ban twong tw nhw

céc diém do ctia MH5 trong thi nghiém mé hinh vit 1.
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Bang 2. Céc kich ban tinh todn mo phong.

Thue hién tinh toan va trich xut chidu cao song tai thoi diém

STT | Tén Thong sb Ki Gidtri | Pon vi séng da én dinh doc theo mé hinh. Cac két qua tinh toan chidu cao séng
kich hiéu tai cac diém trich xut ¢tng v6i cic mé hinh dwgc cho trong Bang 3.
ban

Chidu cao séng t&i Hs 6,0 m Bang 3. Chidu cao séng 1¢n nhét tai cic diém khdo sat.
1 KB1 | Chiéu dai song t&i Ls 100,0 m STT Vi tri Chiéu cao soéng t¢i KB1, KB2, KB3, KB4 Ghi
Séng t&i 4p dung St 5t khao Hs = Hs= | Hs=10 | Hs = 14 | chd
Chidu cao séng t&i Hs 8,0 m sét 6 m 8m m m
2 | KB2 | Chiéu dai séng t&i Ls 130,0 m 1 VT1 6,0 8,0 10,0 14,0
Séng t&i ap dung St 5t 2 VT2 4,7 7,7 9,8 10,6
Chidu cao séng t&i Hs 10,0 m 3 | vr3 4,1 6,3 7,7 8,9
3 KB3 | Chiéu dai song t&i Ls 145,0 m 4 VT4 2,5 5,1 5,4 9,5
Séng tGi ap dung St 5™ 5 VT5 2,2 3,5 4,2 6,5
Chiéu cao séng t&i Hs 14,0 m 6 | VI6 2,1 3,4 4,0 5,2
4 | KB4 | Chiéu dai séng t&i Ls 160,0 m
Séng t6i 4p dung St 5% T
a)
Hinh 6. Hinh dang duong mét nude tinh
b)
Hinh 7. Hinh dang dudng mat séng t&i
Chon thuit giai (Solver): Segregated (Giai cic phuong trinh lién
tuc, phuong trinh bao toan déng lugng va ning lugng da dugce sb hoa)
v6i céc thong tin chinh nhu sau: Phuong phédp ndi suy: Implicit; Mo c)
hinh tinh (Chidu): 2D; M hinh th&i gian: Transient; M6 hinh réi: Stz e
dung mé hinh dong chay réi k-g; Trao dbi nhiét: khong; Vat liéu lvu
chét: chat 1ong 12 née bién p = 1025 (kg/m3).
Trich xuét két qua tai cac vi trf trudc, gitta thém déc, dinh thém,
va trén bai ngdm nhu Hinh 7, céc vi tri co ban tiong ty nhu cdc diém R @
do ciia MHS5 trong thi nghiém mé hinh vat Iy. Hinh 9. M6t s6 hinh anh lan truyén séng a) KB1; b) KB2; c¢) KB3;
d) KB4.

Hinh 8. C4c vi tri khdo sit duwong dinh séng.

3. Két qua tinh toan mé phong va nhan xét

3.1 Chiéu cao séng trén thém va trén bdi ngdm

Cao dé (m)

150

25

Vi tri diem khao sat ()

——Ca0d) Gy ==8==s=BOM —8— 5= 100 —SmHs- 140 —8 = Hs=GOM @ = HHD - 6.0m (MH 3L

Hinh 10. Chiéu cao séng trén dio ngdm Gng v&i cic kich ban chidu
cao séng t&i khac nhau va két qua phan bd chiéu cao séng H,,, trong
mo hinh vét ly [6].
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Céc két qua mé phong cho thiy:

- Xu hwéng thay dbi chidu cao séng, d6 cao séng trén bai ngdm
phit hop véi cac két qua trong thi nghiém mé hinh vat ly [6] di thuc
hién tai phong thi nghiém thuy lvc truong PH Thuy Loi.

- Khi séng lan truyén dén khu vie thém déc, chidu cao séng c6
xu hwéng giam tuy nhién cao bung séng dang 1én dang ké, didu d6 ddng
nghia duvdng myc nude trung binh cling dang cao hon & khu vye nuée
sau. Vi séng tdi ¢ ving nwde sau c6 chidu cao nhé hon hoic bing d6
sau nudc trén bai ngadm thi sy thay dbi chidu cao séng tai khu vie dinh
thém khéng nhidu. Nguoe lai chidu cao séng t&i cang 16n thi sy thay
dbi chidu cao séng sau dinh thém cang 16n ;

- Khu vie trén bai ngdm cach dinh thém khoang 1/4 chiéu dai
séng t&i, chidu cao séng 16n hon dang ké do sau nwée do khu vige niy
bi anh hwéng manh ctia séng db. Chiéu cao séng trong khu vie trén bai
ngm céch dinh thém khoang 1/2 chidu dai séng t&i c6 thé dat dén giGi
han 0,87 14n d6 sau nudc;

- S6ng trong viing cach dinh thdm tit % chiéu dai séng téi tré di
duwoc dinh hinh lai thanh séng nwdc néng va chiu anh hwéng ctia ma
sat day.

3.2 Vi tri va sé lan séng vé trén bdi ngdm

Bang 4. Vi trf séng v& 14n 1, 14n 2, 14n 3.

STT | Vitri Chiéu cao séng t¢i MH1, MH2, MH3, MH4 | Ghi
séng | Hs =6 | Hs=8 | Hs = 10 | Hs = 14 | cht
vo m m m m
(m)
1 | Lin1 - 5,0 0,0 0,0
Lin 2 - - 50 75
Lin 3 - - - -
"
10 % e
[ ] o
= 5 @

V) tr1 song v (m)

I —Caody ddy @ M} @ MH2? @ MH |

Hinh 11. Db thi vi trf séng v& 14n 1, 14n 2 @ng v&i cic mo hinh.

Céc két qua khao sét cho thiy vi trf séng v& va sb 1An séng v&
phu thudc chiéu cao séng téi:

- Vi chidu cao séng t6i viing nude sau 16n hon dang ké do sau
nudc trén bai ngdm (Hs> =10,0 m), séng bi v& ngay trén dinh bai
ngim sau d6 hinh thanh séng m&i va sau dé tiép tuc v& thém mét 13n
nita, dang séng v& 1a dang séng nhao (plunging). Vi trf séng v& 1an 1
nim ngay khu vic dinh thém, vi tri séng vo& 14n 2 ndm trong gidi han
tlt % dén % chiéu dai séng t6i tinh ti¥ dinh thém;

- V6i chidu cao séng téi viing nwde sau 16n hon d6 sau nuwée trén
bai ngdm (Hs=8,0 m), séng v& 01 1dn ngay sau dinh thém, dang séng
v& 14 dang séng db (spilling);

- V&i chiéu cao séng Hs < = d (46 sau nudc trén bai ngAm), séng
khong bi v trén khu vuc thém.

4. Két luan

- Qud trinh lan truyén séng tit ving nudc sdu lén dao ngdm c6
thém truéce dbe 16n (1/5) 1a qua trinh bién ddi lién tuc cta chiéu cao
s6ng va bi anh hudng béi chidu cao séng t6i, d6 ngap sau cta bai ngim.
Khu vie bai ngdm gi¢i han bdi dinh thém déc va % chidu dai séng tit
dinh thém c6 chidu cao séng bi anh hudng rit manh cta hién tugng
séng v&, chidu cao séng trong ving nay 16n hon nhiéu so v&i d6 siu
nuée trén bai ngdm. Vi vy khi thiét ké cac cong trinh trén ddo ngim &
khu vige nay cin phai c6 giai phap phit ho'p dé mé phong xé4c dinh chiéu
cao séng mét cach hop 1y, khong thé 1iy giéi han chidu cao séng 1a
0,78d 1am chiéu cao séng dAu vao dé thiét ké;

- Viéc ting dung cac phiong phap sé ¢& mé phong lan truyén
séng 1én dao ngim va céc dang dia hinh phudc tap khac 1a cin thiét.
N6i chung mo6 hinh vét ly dang tin cady hon mé hinh todn, nhung chi
phi 16n, thoi gian x4y dyng mé hinh cling kha dai, cac kich ban thi
nghiém ciing han ché. Mé hinh todn c¢6 wu diém 1 c6 kha ning tinh
toan v6i nhidu kich ban khac nhau, thoi gian thue hién ngén, cho phi
thap nhung phu thudc rit nhidu vao sb liéu diu vao va khi kiém dinh
md hinh.

- Bai bao méi thure hién mé phong 2D quaé trinh lan truyén séng
1én dao ngdm véi duy nhét mot dé déc va mot do sau nuwe déng thoi
d4 b6 qua anh hwdng ciia dd nham ddy. P& ¢6 cai nhin diy da hon vé
lan truyén séng 1én dio ngim cin thuc hién thém nhidu céc kich ban
mé phong véi cac do déc, d6 nham day va cac myc nuée khac nhau;

- Miic dit v& xu hwéng bién dbi chidu cao séng va gidi han ving
séng v& trén bai ngAm trong mé hinh toan phit hgp véi mé hinh vt 1y,
tuy nhién van cin thiét thirc hién mé phong mé hinh vét 1y véi it nhét
mot truong hop séng don dé d4nh gid m@c d6 chinh xac va didu chinh

cac mé6 hinh mé phong néu can.
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