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NGHIEN ClrU LUA CHON KIEU KET CAU KHUNG LONG NUOI
THUY SAN TREN BIEN BANG VAT LIEU COMPOSITE

SELECTING THE KIND OF FISH CAGES BY COMPOSITE MATERIAL IN THE
COASTAL AQUACULTURE

Huynh Vian Vii
Khoa K¥ thuét Giao thong, Truong Pai hoc Nha Trang

TOM TAT

Bai bdo nghién citu lva chon kiéu két cau khung long nudi thity san trén bién dwoc lam bang
vit liéu composite cot soi thity tinh FRP (Fiberglass Reinforced Plastic) tir 3 dang két cau dé xudt.
Tiéu chi lya chon la khung long dam bdo dwoc do bén cao nhat théng qua két qua so sanh chuyén
Vi 0 cung Vi tri trén khung lé‘ng trong 4 diéu kién luc tac dung va 4 diéu kién bién khdac nhau. Nhw
vay, ¢é tong cong 48 trong hop tinh todn dé bén va chuyén vi twong iing dwoc danh gid, két qua la
khung léng nudi ¢é kiéu két cau dé xuat s6 2 duoc lwa chon. Bé bén cia khung léng nuoi duoc tinh
todn mé phéng bang phan mém Abaqus.

Tir khéa: Vit liéu FRP; Khung long nudi thity san; Chuyén vi; P bén.
ABSTRACT

This paper selected the best fish cage which was made from FRP (Fiberglass Reinforced
Plastic) material from three kinds of suggested structures. The fish cage was selected to be the
highest strength which was comparised displacement of the same position in each fish cages, each
case having the same loads and boundary conditions. Totally 48 cases of strengths and displacements
were conducted, the result is the structure of fish cage number 2 was selected. The strength of fish
cages generated by Abaqus software.

Keywords: FRP material; Fish cages, Displacement; Strength.

1. PAT VAN PE

Hién nay, viéc nudi tré)ng thuy san ven
bién dang dugc cac h gia dinh phat trién rat
manh mé&, san phim nudi trong 13 cac loai c6
gia tri kinh té cao nhu cd mu, cd chim vay
vang, ca bop, tom hum,... [3]. Cac ho gia dinh
thuong st dung khung 16ng nudi lién két bang

céc thanh g c6 kha niang chiu udn t6t nhu sam
na, sén, sao hong,... dit trén cac thung phuy
nhura, lién két giira thung nhwa va gd bang day
nhya dudng kinh 3mm, lién két giira cic thanh
gd bang bu 16ng va dai 6¢ van chat, chét gen,
sau khi gi sét s& tao thanh khdi viing chic cho
ca hé thong khung 16ng nay [5].
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Hinh 1. Khung long nuéi bién kiéu truyén thong
lam bang go [5].

Tuy nhién, d6 bén ciia gd va cac lién
két bu 16ng khong dam bao theo thoi gian,
dong thoi gia thanh cua gd ngay mdi ting
do tinh trang khai thac sit dung qua muc. Do
véy, viéc lua chon loai vat liéu khac dé lam hé
thdng khung 16ng nuéi thity san di duoc dit ra,
chang han nhu vat liecu HDPE (High Density
Polyethylene) c6 do bén cao nhung chi phi lai
quéa cao khong phu hop vé6i didu kién nudi ven
bo Va quy mo nho [4, 6]. Nghién ctru nay dat
ra van dé ing dung vat liéu composite cot sgi
thuy tinh FRP (Fiberglass Reinforced Plastic)
dang duoc st dung trong cong nghé dong tau
cd nho va trung binh phuc vu chd khach ven
bién va trong nganh thuy san dé tng dung lam
khung 10ng nudi bién, dong thoi lya chon kicu
dang két cdu khung 10ng phi hop nhat véi yéu
cau do bén ciing nhu khong lam thay do6i dac
tinh cong nghé nudi bién truyén théng hién nay.

2. GIOI THIEU CAC KIEU KET CAU
KHUNG LONG NUOI BANG VAT LIEU
FRP

Khung 16ng nuoi bang vit liéu FRP ¢o
dang hinh vudng, bao gdm mot khung long kin
bén ngoai bao quanh mét 6 16ng trong dé treo
ludi nudi thuy san phia bén trong. O day gidi
thiéu 3 dang két cdu khung 16ng vai cac kich
thudce co ban nhu hinh 2, 3 va 4.

Hinh 2. Kiéu két cdu s6 1, kich thuée 6m nhdt ciia
khung Iéng la 3,8 x 3,8 m,
kich thwoc o léng nuoi bén trong la 3,0 x 3,0 m

Hinh 3. Kiéu két cdu s6 2, kich thuée l6m nhdt ciia
khung long la 5,4 x 5,4 m,
kich thwoc o léng nuoi bén trong la 4,0 x 4,0 m

Hinh 4. Kiéu két cdu s6 3, kich thuée 16m nhdt ciia
khung long la 4,8 x 4,8 m,
kich thwoc o Zéng nuoi bén trong la 4,0 x 4,0 m

3. CAC DU LIEU PAU VAO CUA BAI
TOAN MO PHONG PO BEN KHUNG
LONG NUOI

Sau khi thyc hién mo hinh hoa cac phén
tr cia bai toan tinh d6 bén khung 1dng nudi
thuy san, tién hanh nhép cac dir li¢u dau vao
nhu liét ké dudi day [1, 2]:

- Diéu kién bién, BCs: dugc liét ké nhu
bang 1 va minh hoa khai bao cac truong hop
diéu kién bién cua kiéu két ciu sb 1 trén phan
mém Abaqus nhu hinh 5.
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Bdng 1. Diéu kién bién, BCs

M hinh tinh Truong hep Vi tri BCs
Bl 2 canh k& AB, AD, géc C URE %;g ~0
i i : B2 2 canh déi AB, CD URE %;g 0
A./ = D | B3 3 canh AB, AD, CD URE%;;) -0
B4 Bén goc ABCD URII,J ZUZS -0

Ghi chii: U la chuyén vi, UR la goc xoay, cdc gid tri 1, 2, 3 twong g véi cdc phirong x, y, z

a. Piéu kién bién Bl

c. Diéu kién bién B3

- Luc tac dung, Loads: duoc liét ké nhu bang 2. Bao gdm khdi lugng ctia 3 ngudi trudng
thanh 225 kg; khdi luong thuc phﬁm thirc an cho ca, trang thiét bi ca nhan 50 kg; khdi luong ludi
ban, ngdm nudc va vat dan lan luot 1a 300 kg, 800 kg va 400 kg twong tng véi két cau khung 16ng
kiéu 1, 2 va 3. Hinh 6 minh hoa viéc khai bao cac truong hop gia tri luc tac dung ddi véi kiéu két
céu sb 2 trong phan mém Abaqus.

b. Diéu kién bién B2

d. Diéu kién bién B4
Hinh 5. Khai bdo cdc truong hop diéu kién bién cho kiéu két cau sé 1 trong phan mém Abaqus
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Bdng 2. Lyc tac dung, Loads

M6 hinh tinh Truwong hop Vi tri Loai luc
L1 Phén bb déu canh chan Tai trong ludi 16ng
B ir C %) 7. [
— L2 Giita canh BC Tai trong 1;101 nguoi va
y do vat
) 13 Gifta canh BC, CD Tai trong 1Au’01 nguoi va
A b do vat
Gitta canh AB, BC, CD, | Tai trong ludi nguoi va
L4 A A
DA do vat

a. Truong hop tai trong L1 b. Truong hop tdi trong L2

c. Trieong hop tdi trong L3 d. Truong hop tdi trong L4
Hinh 6. Khai bao cac truong hop tdi trong doi voi kiéu két cau so 2 trong phan mém Abaqus

- Vat liéu composite FRP: cac thong s6 duoc liét ké nhu bang 3. Bao gém tAm vai MAT loai
450 g/m?va tam vai sgi dét WR loai 800 g/m?.

Bdng 3. Théng so vt liéu FRP

Density E1l E2 Nul2 G12 G13 G23

T4n/mm? MPa MPa u MPa MPa MPa

MAT 2.65E-9 4400 4400 0.34 1640 1640 1640
WR 2.5E-9 22100 3800 0.2 13800 5500 13800
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biém so sanh két qua chuyén vi gitra cac kiéu két cau twong ting voi cac truong hop dir licu
dau vao khac nhau la diém RP-1 trong cdc mo6 hinh tinh toan.

4. KET QUA MO PHONG VA THAO LUAN
Voi timg kiéu két cau, twong ng v6i 4 trudng hop tai trong va 4 dang diéu kién bién khéc
nhau, Vay c6 tong cong 16 tru’orng hop tinh todn mo phong So sanh két qua chuyén vi tai diém RP-1

va chuyén vi 16n nhat cua tat ca cac truong hop. Chang han nhu bang so sanh 16 truong hop tinh
toan cho kiéu két cau s6 1 & bang 4.

Bdng 4. Két qua so sanh chuyén vi 16 trieong hop tinh todn cia két cdu 1

Cases U,p, (mm) U . (mm) Cases U,p, (mm) U, . (mm)
THILIBI1 7 11 TH5L2BI1 10 15
TH2L1B2 10 13 TH6L2B2 13 17
TH3L1B3 8 12 TH7L2B3 12 16
TH4L1B4 4 9 TH8L2B4 6 10
THIL3BI1 10 15 TH13L4B1 10 16
TH10L3B2 13 17 TH14L4B2 15 19
TH11L3B3 12 16 THI15L4B3 12 17
TH12L3B4 6 11 TH16L4B4 13 7

C6 thé nhan thay véi dicu kién bién so6 2 thi chuyén vi ¢6 gia tri 1én nhat, nhu vay 4 truong
hop tai trong ¢ dieu ki¢n bién s6 2 nay s€ dem di so sdnh vdi cac vi tri nguy hiém khac cua kiéu két
cau khung 16ng nu6i so6 2 va 3.

Thuc hi¢n tuong tu cho cac kiéu két cAu con lai, nhan théy diéu kién sb 2 déu la nguy hiém
nhat, do vay vdi cung diéu kién bién s6 2, cac gia tri chuyén vi tuong ting véi 4 truong hop tai trong

duoc liét ké nhu bang 5.

Badng 5. Két qua chuyén vi nguy hiém nhdt cho ca 3 kiéu két cdu

L1 L2 L3 14
i b1 1oy (mm) 10 13 13 15
Umax(mm) 13 17 17 19
Kétchusés | om l(mm) 0 3 3 4
o (MM) 0 5 5
Két céu sé ; RP l(mm) 8 11 11 12
U_(mm) 9 14 15 16
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Nhu Vay, u:ng véi cac truong hop SO
sanh, thi ket cau sO 2 ¢6 gi4 tri nho nhét, 16n
nhat 1 két cdu s6 1. Panh gia chuyén vi cua 3
két cau, két cau 2 1a két cau c6 do 6n dinh tét
nhat trong cac trudng hop lam viéc. Nhu vay,
két cAu duoc lya chon 1a kiéu s6 2.

5. KET LUAN

Nhu vay, bai bao di lwa chon dugc kiéu
két cau s6 2 dé lam co s& cho viée tmg dung
khung 16ng nudi thily san trén bién lam bang
vat liéu composite cdt soi thuy tinh FRP, thong
qua viéc so sanh va danh gia chuyén vi tai cing
mot vi tri trong tong s6 48 truong hop tinh toan
md phong d6 bén cuia khung 16ng bang phan
mém Abaqus. Vi tit ca 4 truong hop tai trong
duoc liét ké thi anh huong 16n nhat dén do bén
ctia khung 16ng chinh 14 tai trong cta ludi treo
dung dé nuoi san pham thily san, ngoai tai trong
ban than cia ludi, dé tai con bd sung thém tai
trong phu do phﬁn ludi ngdm nude va chét thai
ctia thirc an ciing nhu cta dbi trong trong qua
trinh nuoi. Trong 4 dang diéu kién bién dugc
lwa chon thi diéu kién bién s6 2 1a ¢6 anh huong
16n nhat dén d6 bén cua khung 1dng nudi. Tuy
nhién, viéc x4c dinh diéu kién bién cho phu hop
véi thyc tién thi con phai thyc hién thém nhitng
nghién ctru khac méi danh gia dugce, cling nhu

nghién ctru nay cting chi mai dung lai & viée
tinh toan do bén cho mot khung 16ng nudi, con
trong thyc té thi hé théng khung 16ng duoc lap
ghép voi nhau tir nhiéu khung 16ng nudi nhu
vay. <

Ngay nhan bai: 22/3/2023
Ngay phan bién: 13/4/2023

Tai liéu tham khao:

[1]. Huynh Van Vi (2019) Pdnh gid d¢ bén va
ddp ciia tam két cdu vo tau composite boi
trong vat roi ty do, Tap chi Khoa hoc Cong
nghé Giao thong Van tai, s6 32-05/2019.

[2]. Huynh Van Vi (2020); Bai giang mé phong
két cau tau bang phan mém ABAQUS. Khoa
Ky thuat Giao thong, Truong DPai hoc Nha
Trang.

[3]. Trung Hung (2003); Ky thudt nuéi ca mu
long trén bién, https://baokhanhhoa.vn/kinh-
te/200308/ky-thuat-nuoi-ca-mu-long-tren-
bien-1830811.

[4]. FAO (2017); Aquaculture operations in
floating HDPE cages. FAO Fisheries and
aquaculture technical paper, 593.

[5]. FAO (2013); Construction and installation
of hexagonal wooden cages for fish farming.
FAO Fisheries and aquaculture technical
paper, 576.

[6]. AKVAgroup; Cage farming aquaculture.

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 304, thang 6 nim 2023 BRE)!
cokhivietnam.vn / tapchicokhi.com.vn



