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XAY DUNG CHUONG TRINH TINH TOAN SILO DUNG APDL VA VISUAL BASIC

Nguyén Tudng Long, Trin Thai Duong, Cao Nhin Tién, Nguyén Céng Pat, Nguyén Théi Hién
Tn{c‘mg Dai hoc Bach Khoa, PHQG-HCM

(Bai nhdn ngay 28 thang 06ndm 2010, hoan chinh sia chita ngay 01 thang 11 ndm 2010)

TOM TAT: Nhim gitip quy trinh thiét ké cac silo chira lia, gao hiéu qua hon, bai bdo nay xdy

dung mot chwong trinh tinh todn, kiém tra bén, huwémg dén viéc 16i wu cho cdc ban thiét ké silo. Chuong

trinh nay két hop kha nang tinh todn két cu bang phwong phdp phan tir hitu han clia ANSYS théng qua

ngon ngit APDL va kha néng thiét ké giao dién cia VISUAL BASIC. Cic tic gia da d@é xudat mét quy

trinh tinh todn cho cdc silo dang tron va dang vuong cua Céng Ty Cé Phan Co Khi Ché Tao Mdy Long
An (LAMICO) va hién thuc hoa bdng ph&n mém tinh todn silo CCMSilo.
Tir khéa: Silo, ANSYS, APDL, Visual Basic, phicong phap phdn tir hivu han.

1. GIOI THIEU

Hién nay, Viét Nam nim trong nhom 3
nude xuat khau gao 16n nhat thé gidi. Theo cac
bdo cdo, san luong gao cua Viét Nam khoang
39 triéu tin/ nam, va hang nim xuat khau 3 — 5
triéu tin gao.

Tuy nhién, hé théng kho luu trir chi dap
ing duge 2 triéu tan. Chinh pha dang c6 ké
hoach ting gap ddi kha nang du trir ¢ dam bao
an ninh lvong thwc va ting gid tri xuat khau
[1].

M6t trong nhitng van dé khé khan cuia viée
lvu trir 12 dam bao chit lugng cua lua, gao
trong thoi gian dai. Cac nha khoa hoc Viét
Nam da nghién ciru, ché tao trong nude mau
Silo méi c6 kha ning khic phuc nhimg nhugc

diém cua nhiéu phuong phap bao quan hién

nay. Cac nghién ciru tir Trung tim nghién ciru
cong nghé va thiét bi cong nghiép truong dai
hoc Bach khoa TP.HCM cho thdy qué trinh bao
quan néng san doi hoi phai xu ly duoc nhiing
nhuge diém vé thoi tiét va khi hau cua Viét
Nam [2].

Trong mdt ludn van thac si thugc chuong
trinh EMMC, Nguyén Hau Liém di trinh bay
cac nghién ciru vé sir dung tAim gon séng dé
ché tao silo. Tuy nhién luin vin nay chi dimg
lai ¢ viéc tinh toan céc truong hop chiu tai cua
tim gon song [3].

Céc nghién ciu trén déu chwa dép tng
duge nhu ciu san xuat hang loat cac silo, dic
biét 14 cac silo duoc san xudt theo kiéu lip
ghép- cho phép lua chon da dang vé strc chita

cling nhu két cau.
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2. THIET KE SILO THEO EUROCODE 1

I .
\‘ 1: Mit phing twong duong
//!\ \Lf hfp

P ; . ) l 3: Vi tri chuyén tiép gitra vach than va day
o | ho t: B day vach.
: z h,: Chiéu cao day.
I h,: Chiéu cao thin.
h. | r !

ﬁ <— hy: Chiéu cao tdng.

l P d.: Pudng kinh dudng tron néi tiép tiét dién
1 b

ngang cua silo.

B: Goc nghiéng cua day.

o, Goc ma sat nghi cua vt liéu.

Cdc ki hiéu khdc c6 thé duoc tra citu trong [6]

Hinh 1. Cdc dac trung hinh hoc tiéu biéu cua silo

2.1. Nhing tii trong trén cac vach ding 1 A4
T = gy 3)
cia Silo KuU
Cac gia trj 4p lyc nim ngang Dy va luc n =—(l+tan¢,)(l -h, /Za) (6)
ma sit p, - 1én véch tai d6 cao bat ky dugc xdc
dinh nhur sau: hy : Gié tri cua z tai mirc cao nhat ma vit
lidu tiép xtc véi vach (xem Hinh 1).
Pir = Pro Y g (1) i ( )
v: Trong lugng riéng cua lua, gao.
= Y 2 ;
Pur =HPpo L g @ p: Hé s6 ma sat trén vach dung.
Trong do: K: Hé s6 4p luc ngang.
1 A4 z : Do siu dudi mat phing twong dwon
phn =]’I<Zﬂ =},__ (3) ‘ P £ g £
nu cua vat liéu.
. § A: Dién tich tiét dién.
Y,=|1- 2 |+1 4 i
p [z ~h, J w0 U: Noi chu vi cua tiét dién.

¢,: Goc ma sét nghi cua vt liéu.
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Phf

1 Mat phing tuong duong
2 Ap luc ngang

Hinh 2. Lyc tdc dong lén véch silo

Gié trj ép lyc dimg p,, tai dd cao bit ky

duoc xac dinh nhu sau:

Py =Yy (7
z,=h - z,—h ———(Z+z"“2h")”+]
& (n+1) %R (zp—hﬂ)"

(8

2.2. Nhirng tii trong trén phéu va day
Silo

Khi d6 déc cia vach phéu nim ngang mét
g6c 16n hon 20° (nhu Hinh 3.) thi 4p luc phép
1én vach nghiéng phéu p, tai bt ky mirc do sé
dugc tinh toan nhu sau:

X

pn=p113+pn2+(prrl_pn2)l_ (9)
h

Trong d6:

Pu =Py (C,, sinzﬂ-i—cos:ﬂ) (10)

Pis = paCysin’ B (11)

D= 3,0££cos2 B

T

B: Goc nghiéng phan phéu cua silo.

(12)

x: Do dai gitra 0 va 1, (xem Hinh 3).

P,y Gié tri cua dp luc dimg p,, tai vi tri
chuyén tiép, tinh theo (7) véi z=z, (xem Hinh
2).

wy: Hé s6 ma sat trén ddy (gia tri can
dudi).

C,: Hé s6 khuyéch dai luc tai day.

ly: Chiéu dai phan phéu.

Gia tri lyc ma sat 1én vach p, tinh bai:

P =Pty (13)
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pnf_\
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Hinh 3. Céc lyc tic dung Ién phén phéu

3.NGON NGU APDL (ANSYS Parametric
Design Language)

APDL la ngén ngit lap trinh cuia ANSYS,
dua trén nén FORTRAN. Mic du ADPL khong
bao quat va manh mé& bing FORTRAN nhung
no gilp ching ta sit dung ANSYS linh hoat
hon rét nhiéu.

APDL gitp ngudi st dung mé rong kha
ning cia ANSYS ma khéng cin dén cac hiéu
biét phirc tap vé cdu tric dif liéu cia ban thin
ANSYS. Vé ban chit, APDL la ngén ngit
théng dich, do d6, han ché 1én nhit cua né 1a
tbc dd thuc thi, didu nay c6 thé kéo dai thoi
gian chay chuong trinh hon binh thudng.

Diém dic sic nhédt cua APDL la gitp ta
tinh todn theo cdc thong sé. Ching ta c6 thé
chay nhiéu ldn, véi cic thong sb co gia trj khdc

nhau ma khéng can phai mé hinh lai tir ddu.

Piéu nay dic biét c6 y nghia trong viéc thiét

ké, khi ma cdc kich thudc hinh hoc va dir liéu
lién quan lién tuc thay dbi. Bing cach ding
APDL, ta c6 thé xdy dung mét mé hinh téng

quat, sau d6 tién hanh hang loat phan tich véi
cac gia tri thong sb cho sin dé chon ra thiét ké
tot nhit.

4. KET HQP APDL VA VISUAL BASIC

Cong viéc kiém tra thiét ké trén ANSYS
doi hoi nhitg hiéu biét chuyén sau vé cach sir
dung phin mém. Diéu nay déi lic gdy ra nhitng
trd ngai khéng nho. Tham chi dbi véi nhimg
ngudi thudng xuyén sir dung ANSYS thi viée
lap di lap lai thuomg xuyén céc phan tich véi rit
nhiéu s liéu ciing la cong viéc don diéu va ¢6
thé gay ra nhimg sai lam.

Viéc két hgp ANSYS va VISUAL BASIC
cho phép tao ra mét phin mém tryc quan
chuyén giai quyét cho mét loat bai toan thudc
cting nhom, chang han viéc tinh todn- thiét ké-
kiém tra bén- t6i wu két cdu cho silo

4.1. Tém tit giao tip gilra ngudi sir
dung- VB va ANSYS

- Ngudi dung nhép dir liéu théng qua GUIL

- VB tao céc co s& dir liéu chudn bi cho
ANSYS va goi ANSYS thuc thi (Bacth mode).
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- ANSYS doc cic co sa dir liéu, thuc thi
cac module duge thiét ké trudc.

- Sau khi chay céc phin tich, ANSYS xuit
céc két qua ra cac file anh *.bmp hodc cac béo
cdo dudi dang *.txt.

- VB doc cdc két qua va hién thi trén GUI
theo yéu cdu ciia ngudi ding.

- Néu két qua dugc chip nhén, quy trinh
két thuc. Nguogc lai, ngudi dung sé thay déi cac
thong sb thiét ké va quy trinh duoc lap lai.

4.2. Cac loai dir liéu sir dung trong qua
trinh thiét ké Silo

Quy trinh thiét ké Silo dugc ghi rd trong
tiéu chuan Eurocode 1. Viéc thiét ké doi hoi rét
nhiéu dir liéu, co thé phan ra 3 nhém chinh:

- Hinh hoc.

- Vit li¢u: Thép, Nong san...

- Khac

Designer
(Data)

T

USER Y

J Input i
g (e |
GuI ¢:> VB6.0

@I Resulf
(*.bmp) CJ

Hinh 4. Giao tiép giira ngudi ding- VB- ANSYS

Kich thudc Silos ]

Tiét dién thép hinh |

Hinh hoc

Vach gon song..v.v..

THER |

Vit liéu

NONGSAN |

Cac hing s tir EC-IJ

Khac

Cac hing s6 trong
APDL (chia ludipt...)

Hinh 5. Céc loai dit liéu

4.3. TH chire va trao doi dir li¢u giira VB
va ANSYS

Dit liéu dugc VB ghi ra cdc file text *.txt
theo mét dinh dang nhat dinh. Sau d6 ANSYS
sé& doc céc file nay vao mdt mang va gan cac
gid tri tir mang nay cho cac bién thong sé.

Céc dinh dang xac dinh chiéu réng truong
trong timg ban ghi cho mdi s. Céc dinh dang
nay nhim dam bao cho ANSYS ¢ thé doc vao
dung dir liéu. Bét ky dinh dang FORTRAN tiéu
chuin nio cho sé thuc (nhu (4F6.0), (E10.3,
2X, D8.2), vv) hoic dinh dang chir (A) déu ¢6

thé duoc sir dung.
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Hinh 6. Trao doi dit liéu gitta VB va ANSYS

4.4, Tém tit qua trinh tinh todn

[ Poc dir ligu tir file *.txt_|

!

| Dyng mo hinh hinh hoc |
|
| Chia lud phi‘in tir I
|
l_r Dit ti h

r Tai trong ban than I r Tai trong néng san ]

Két qua tong hop

| Xuit két qua ‘

Hinh 7. Tém tit qué trinh tinh todn

Dit ligu dau vao:

Trang 33



Science & Technology Development, Vol 13, No.K5- 2010

-B
o ’ a )—-B © =] b =)
!
o o o o g o o
A Ci||ic g
o © o = o ‘I o
~ > d P — [ =
Nl T
P = = & \‘-\_ = g 1 f i
f’ ~_ 4P T | § o i
J 0113 =—1 L
L1 | : - |

B o e e Kich_thuoc_s1lo ----====--=------
wthl = 7000 fchieu dai Silo (mm)
wth2 = 5000 ‘chieu rong Silc (mm)

=
i
1 Ht = 4000 !chieu cao than Silo (mm)
. Hc = 2200 Ichieu cao chan ngoail Silo (mm)
Efbl\.\ L A Hein = 1200 !Chiew cac chan trong Silec (mm)
S i e whl = 2000 !Kich thuoc day Silo (mm)
wh2 = 300 !Kich thuoc day Siloc (mm)
.J$ hd = 500 !Chieu cao day Silo (mm)
P | \’\ nwl = 4 {So tam tren mot canh ( )
=2 i = nw2 = 3 !Sc tam tren mot canh ( )

lwl=wthi/nwl IChieu dai mot tam theo chieu dai
lw2=wth2/nw2 ! Chieu dai mot tam theo chieu rong
!

F—1

Hinh 8. Ban vé va kich thudc silo

5y

1: Vanh trén - Thép U

2: Khung than - Thép U

3: Vanh dai (dudi)— Thép U
R | Co— 4: Chan—-Thép H

' 0/_/@ 5: Giing c‘hén ~Thép U

6: Gan phéu— Thép la

— 7: Phéu — Thép tdm

8: Vach thin — Thép tim

@

O
e S B e

o

=
o
!

(]
/
\

Hinh 9. Phin b thép cho silo

Béng 1. Céc truong hop tinh ton (thay déi thép)

Chiéu day (mm) Trudng hop 1 Trudng hop 2 Trudng hop 3
Vich 1 1 1 1
Vach 2 15 1.2 1.2
Vach 3 1.5 1.2 1.2
Vich 4 2 1.5 1.5
bay 1 3 255 2.5
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bay 2 5 3.5 3.5
S6 higu mat cit thép hinh
Thép U 14 14 10
Thép H 14 14 10
Tinh todn cic trudong hop tai trong cho két cau.
- Ap lyc 1én véch than 1a Ién nhit.
- Luc kéo (ma sdt) trén vach than 13 1én nhit.
- Luc theo phuong dimg Ién phéu 1 lén nhat.
- Ap luc 1én phéu la 16n nht.
 Cic két qud sau khi tinh todn:
Bang 2. Két qua tinh cac TH thay d6i thép hinh
Chuyén vi Max Ung suat Max ' Thoa bén?
(mm) (von Mises, Mpa) | ([c]=230Mpa)
Trudng hop 0(*) 10.7 34.7 Co
Truong hop | 11.71 177.63 Cé
Truong hop 2 11.71 182.63 Co
Truong hop 3 12.7 182.61 Co

G 270 q
(MPa)

(*) Chi chiu tai trong ban than, 50 ligu gicfng Truong hop 1.

U'ng ;ué; th;; ;)l;ép[oj.

230

190

150

110

70

30

4
R e

TH

Hinh 10. Biéu db so sanh két qua tinh (TH thay ddi thép)

Trang 35



Science & Technology Development, Vol 13, No.K5- 2010

J

G 270
(MPa)

l'f'ng. .s;z'it .cho phé.p [0]

230 -

190 -

150 ~

110 +

70

1 _
30 i —

——
g max

¢(l\

LS

Hinh 11. Biéu dé so sanh két qua cho cdc trudng hop tai trong

4.5. Sy thuye thi cia chuong trinh

Chuong tinh CCMSilo s& goi ANSYS

dudi ché dd Batch:

Simulation Emironment:
ANSYS Batch

dé thue thi file CCMS.mac.

File CCMS.mac bao gom nhiéu doan code
APDL (c6 thé trich xudt thanh cic macro
chuyén bi¢t) hoan toan tu déng thuc hién quy
trinh tinh todn da gidi thiéu ¢ twén.

Cac macro duoc viét hudng t61 sy linh
hoat cao nhim dat dwgc muc tiéu hd tro ngudi
dung thay déi thiét ké vé KET CAU ngay trén
CCMSilo (version sau).

Hién tai CCMSilo cho phép ngudi ding

thay ddi cac loai thép hinh (mac thép; hinh

dang H,U,1,0,thép hép, thép la), cach bé tri cic
loai thép, vat liéu chua , tai trong...

CCMSilo gitp ching ta c¢6 thé nhanh
chéng kiém tra xem silo ¢6 di bén hay khong
va ¢ nhiing thay ddi can thiét dé c6 mot két
cdu hop li nhét.

5. GIOI THIEU CHUONG TRINH CCMS

5.1. Giao dién chuong trinh

Thong qua giao dién cua chuong trinh,
ngudi ding co thé:

- Lya chon kiéu silo (dang chir nhat,
vudng hay dang tron).

- Thay déi siic chira cua silo.

- Théng s6 vit li¢u cua thép va vat liéu
chira (lda, gao, ...).

- B tri thép cho két cu.

- Thay dbi cac mit cit thép hinh.
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- &
N 7 e HALEn
Hinh 12. Mén hinh chio

= Selec Type

Back ‘ Concle | Help I oK

Chon thep hinh D So mat cat
[hep H =] [ | E
Apply
wi=|0
wz= 0 Back
w3s= o
Help
= o
2= o Cancle
t8= |0 oK

Hinh 14. Luva chon kiéu Silo
5.2. Mt sb két qua

Hinh 15. Lua chon mat cit

File Ecdit Format View Help
—— KET QUA TINH TOANM —==-=

4 LOAI THEF SU DUNG
33 1.00 mm
2: 20 mm
v 3: 20 mm
v a: 50 mm
Day z S5O mm
Day 2: S50 mm
vanh Ttren U 100.
vanh duoi U Zoo.
rhung Th 100
< o - Qo.
A v =

E3 IR

mMPa

e
. 592544 Tan

THOA BEMN ']

Hinh 18. Ung suat von Mises khung dé Silo
6. KET LUAN

Bai bao trinh bay nhing diém co ban nhat
trong viéc két hop ANSYS va VISUAL BASIC

dé tao ra mot chuong trinh thiét ké- tinh toan

manh mé va thin thién véi nguoi ding. Kha

Hinh 19. File .txt thé hién két qua tinh toan
niing két hop ndy mé ra mét huéng di méi cho
viéc dp dung cdc nghién ciru trén ANSYS vio
thuc té san Xuét.
CCMSilo duge viét trén nén tang APDL-

mét céng cu phuc vu cho module tinh toan t6i
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uu manh mé ciia ANSYS, do do, chuong trinh
¢6 thé duge mo rong thém kha ning giai quyét
bai toan tdi wu.

Loi cam on:

Céc tac gia cam on Céng Ty Cé Phan Co
Khi Ché Tao May Long An (LAMICO) da
cung cap s liéu ctia céc silo 150 tén.

Céng Ty Cd Phin Co Khi Ché Tao May
Long An (LAMICO), mdt trong nhing don vi
cung cdp cic silo cho viing lta déng bing song
Ctru Long, da dat hang viéc tinh todn, kiém tra

bén, t6i wu cac silo dang tron va vudng cho

Phong Tinh todn co hoc thugec Bo mén Co k¥
thudt, PH Bach Khoa Tp HCM.

Theo yéu cau tir Cong Ty C6 Phan Co Khi
Ché Tao Mdy Long An (LAMICO), Phong
Tinh toan co hoc da xdy dung mdt quy trinh
tinh toan silo bing phuong phdp phan i hitu
han (ding chuong trinh ANSYS). bé thuin
tién cho nguoi su dung, mot phén mém tinh
todn silo (CCMS) véi giao dién truc quan, than
thién di dugc phat tién trén nén APDL
(ANSYS Parametric Design Language) va
VISUAL BASIC.

A SILO COMPUTING PROGRAM BASED ON APDL AND VISUAL BASIC

Nguyen Tuong Long, Tran Thai Duong, Cao Nhan Tien, Nguyen Cong Dat, Nguyen Thai Hien
University of Technology, VNU-HCM

ABSTRACT: In this research, a new calculation program is developed in order to help
improving the effectiveness of silo designing process. The program can calculate, test, and optimize the
design of silo. This program combines powerful computing capabilities of ANSYS in finite element
method and the ability to design intuitive interface of Visual Basic. The authors proposed a process for
calculating the silo as round and square form of the Long An Machinery Industry Joint - Stock

Company (LAMICO) and used silo calculate software CCMSilo for the relization.
Keywords: Silo, ANSYS, APDL, Visual Basic, finite element method.

TAI LIEU THAM KHAO san xudt khdu qui mé 200- 300 tan, Hoi

thao "Nghién ciru céng nghé va Silé bao

[1].Dir ligu thi truong nong san AGRODATA, quan cic néng sin xuit khiu", HCMUT

Trung tim Thong tin Phat trién Néng (2003)

.\, v, Vg SN el [3].Nguyén Hitu Liém, Lugn vin Thee si, DH
Chién lugc Phat trién Nong nghiép Nong Béch Khoa Tp HCM (2005)

tibn, [4].GS. TS. Nguyén Vin Phai, GVC. TS.

[2].Bui Song Cau, Nghién cuu thiét ké, ché Truong Tich Thién, Ths. Nguyén Tuong

tao hé rhé'ng Silé bao quan cdc hat nong

Trang 38




TAP CHi PHAT TRIEN KHSCN, TAP 13, S0 K5 - 2010

Long, Ths. Nguyén Dinh Giang, Gidi bai
toan co ky thudt bang chuong trinh
ANSYS, Nha xudt ban khoa hoc va ky
thudt, Thanh Phé H6 Chi Minh (2003).
[5).Nguyén Luong Ding, Gido trinh Phuong
Phdp Phan Tir Hitu Han Trong Co Hoc,

Truong Dai Hoc Béch Khoa TP. HO Chi
Minh (1993).

[6]. Eurocode 1- Actions on structures- Part 4:
Silo and tanks.

[7]. ANSYS user's manual.

[8].Céc ban vé silo cia LAMICO.

Trang 39



