Automate designs in AutoCAD with VBA programming

Tom tat

Abstract

Most construction drawings are done on
AutoCAD software. The majority of operations
are done manually, depending on the user’s
proficiency with AutoCAD software. The

VBA programming in AutoCAD can help
automate many work items as foundation
design, reinforced statistics, internal force
calculations, and so on.

Key words: VBA, AutoCAD, ActiveX Automation

ThS. Phan Ty Huong
B6 mén Dia ky thudt - Khoa Xay dung
DT: 0913.532.322

Ngay nhan bai: 24/12/2019
Ngay stra bai: 05/5/2020
Ngay duyét dang: 15/7/2021

Phan Tu Huéng

1. bat van dé

AutoCAD 14 phan mém dwoc st dung rong rai trong linh vwe ky thuat, dac biét la
XD. Véi nhitng dy an 16, khdi lwgng cong viéc nhidu ddi héi kién thirc cling nhw kj
n&ng st dung AutoCAD clia nguwdi thiét ké. Cac thao tac thuwe hién thi cong lam giam
n&ng suét va hiéu qua cong viéc.

Trong khi d6, AutoCAD dwoc tich hop ngdn ngi¥ 1ap trinh VBA hé tro ngudi dung
TDH cong tac thiét ké mot cach don gidn, nhanh chéng va hiéu qua.

2. Gi&i thiéu ngén ngir 1ap trinh VBA

VBA phat tri&én trong mai trwéng Office va AutoCAD bai tap doan Microsoft (hinh
1). VBA phat trién manh mé trong Office va dwgc nhiéu ngudi st dung nhung it
dwoc biét t¢i trong AutoCAD. Strc manh clia VBA khéng thua kém cac ngén ngir 1ap
trinh chuyén nghiép khac va dwoc phat trién tir macro trwéc kia. Macro la cac doan
chwong trinh @& thwe hién TDH céng viéc nao do trong cac trng dung.

DPéi twong AutoCAD dwoc didu khién béng VBA thong qua ActiveX. ActiveX 13 thw
vién khung cung cAp co ché thao tac véi AutoCAD tlr chuong trinh bén trong hodc
bén ngoai né. Khi duwgc goi ra, chiing c6 thé dwoc didu khién béng nhiéu ngén ngir
lap trinh khac nhau nhw VBA (trong Word hoac Excel), Java, Delphi...

VBA giup cong viéc thwc hién trong AutoCAD hay cac ng dung khac trong moéi
trworng Window TDH mét phan hay hoan toan. Duéi day 1a nhivng wu diém ctia ngén
ng 1ap trinh VBA:

- VBA 14 ngdn ngi¥ 1ap trinh cé c4u tric don gian, dé& hiéu. Cu phap va cau lénh
thwc hién theo ngdn ngilr Visual Basic (VB). Do vay nhirng ai da thanh thao lap trinh
VBA thi cling dé& dang chuyén déi sang moi treérng khac nhuw Excel, Word, Access...
va ca VB6 vi ching chi khac dbi twong lap trinh.

- VBA dworc tich hgp trong AutoCAD nén thuén loi cho viéc xay dwng (rng dung,
tbc do thwe hién cling nhanh hon so véi 1ap trinh tr bén ngoai.

- Bang diéu khién (UserForm) than thién, dé& giao tiép. Vi san pham thudc dang
ActiveX nén VBA trong méi treong lap trinh khac nhw Excel cling st dung duoc.

- Céc san phdm (rng dung d& quan ly, khai thac trong qua trinh 1am viéc. Cac dw
an c6 thé ddc lap hodc dwoc nhing trong ban vé. Sy Iwra chon nay cho phép cac nha
phat trién linh hoat trong viéc phan phéi (rng dung VBA.

3. No6i dung ngén ngir 1ap trinh VBA

Trong méi phién ban ctia AutoCAD, VBA déu duoc nang cap va phat trién. V& co
ban, cau I&nh va cl phap cta VBA gan twong tw véi VB6, ching chi khac nhau moi
trwdng lam viéc. VBA c6 day du bo ky tw, tir khod, tén va cac cau lénh.

VBA la céng cu dwgrc tich hgp trong bd cai AutoCAD 2009 tr& vé trwde. Véi phién

ban 2010 tr& di, VBA dwoc cai riéng sau khi d& cai d&t AutoCAD. D& mé ctra s6 VBA
thi co thé thuwe hién theo 2 cach sau:

- Ttr Ribbon: Chon tab Manage\Applications\Visual Basic Editor (hinh 3).
- Tr Menu: Chon tab Tools\Macro\Visual Basic Editor (Alt+F11).

Khi d6 ctra sd Microsoft Visual Basic for Applications (MVB) hién ra, ban d&u ctra
sb tréng. Hinh 1 la dw &n ban dau ngudi dung tao ra. Ctra sé MVB gém cac thanh
phéan chinh nhw sau:

- Thanh menu, thanh céng cu (s6 1 hinh 1) dwoc st dung trong 1ap trinh VBA.

- Ctra s du an VBA Project (s 2 hinh 1): Chira cac (rng dung xay dwng trong
VBA. VBA c6 3 dang (rng dung phd bién Ia ham tw tao (Function), tha tuc (Sub) va
bang diéu khién (UserForm). Cac ham tu tao, thi tuc déu dwoc quan ly & phan riéng
(thweng ndm trong cac Module) nén dé& lwu triy, sao chép va co thé stra ddi khi can.
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Hinh 2. M6 hinh 1ap trinh ActiveX trong AutoCAD
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Hinh 3. Mé cira sd 1ap trinh VBA trong AutoCAD tir Ribbon

- Ctra sb thudc tinh Properties (s6 3 hinh 1): Chira cac thudc tinh cia dbi twong lam viéc toi.

- Thanh cdng cu Toolbox (sé 4 hinh 1): Chtra cac diéu khién Controls trong UserForm.

- Clra sb chuwong trinh (sd 5 hinh 1): Noi xay dwng cac trng dung nhw UserForm hay cac macro ndmtrong Module (sé 1
va 2 hinh 4).

Noi dung tiép theo gi6i thiéu cac (rng dung chinh ctia VBA.
3.1. Thd tuc VBA

Tha tuc 1ap trinh trong VBA c¢6 ¢t phap nhw sau (sé 1 hinh 4):
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Hinh 4. Cac tha tuc va ham dugc tao ra bang VBA
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Hinh 5. Menu dudc tao ra bang VBA

Sub Tén CT()
(N6i dung chuong trinh)
End Sub
Trong do:
~-Tén_CT: Tén thi tuc do ngwoi str dung dat, khéng dwoc trung véi tén tr khoa da co va céac ky ty dac biét nhw khoang

trong hay ky tw dac biét.

- Noi dung chuong trinh: S& dung cac phép tinh va thuat toan trong VBA dé giai quyét bai toan theo yéu cau. Boi tvong
tac déng co thé la cac doi twgng vé, khdng gian vé, thwe don (menu), in an trong AutoCAD hodc doi twong bén ngoai...

Tha tuc AddLines (sé 1 hinh 4) vé doan thdng qua 2 diém c6 toa do (1,1,0) va (2.5,3.5,0).
3.2. Ham tw tao VBA

Ham tw tao cé ¢t phap nhu sau (sb 2 hinh 4):

Function Tén_hém(bién_l, bién_Z,....)

(CaAc phép tinh)

End Function

Trong do:

- Tén_ham: Khai bao gibng tén tha tuc.

- Bién: Bién dau vao cho viéc tinh toan, xt ly div liéu.

- Cac phép tinh: Noi dung tinh toan, x ly tlr bién dau vao theo yéu cau. Két qua cudi cling 1a tinh dwoc gia tri cla
Tén_ham.

Ham TinhTong (sb 2 hinh 4) tinh tdng hai gia tri 50 va 40.

Trong thuc t&, mot bai toan cd thé duoc gidi béng mét hay nhiéu macro, phu thudc vao mirc d6 phirc tap ctia né. Cac
macro c6 thé 16ng vao chwong trinh chinh dé lam viéc. V&i cac bai toan don gian, it dau vao thi co6 thé sir dung dau vao tryc

tiép tlr InputBox (hinh 9 phai). V&i bai toan nhidu ddu vao, quéa trinh xt ly phirc tap thi can s dung UserForm hodc bang
tinh nhw hinh 7.

3.3. Bang diéu khién VBA

Cac thi tuc dwoc gan vao cac nat didu khién ctia UserForm hay trong menu dworc tao ra. Bang diéu khién cho phép nguoi
dung lwa chon cac nat 1énh, gdm cé danh sach cudn (ComboBox), nhan (Label), chir (TextBox), nut Iwa chon (OptionButton),
natIénh (Command),... (s6 4 hinh 1). UserForm quén ly di liéu d4u vao, sé& han ché nhap liéu nham. Menu dwoc tao ra twong
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Hinh 8. UserForm ndi trén ban vé chd& nhap liéu
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Hinh 7. UserForm dugc xay dung cling cac diéu
khién

tw menu c6 san trong AutoCAD va ciing dwoc quan ly theo me con (hinh 5).

4. Xay dwng trng dung VBA

) Dé hiéu hon vé kha nang trng dung ctia VBA, chiing ta tim hiéq rng dung v& méng ndng don gian tlr UserForm. Trwdc
hét can vé so d mdéng ndng trén AutoCAD dé hidu dwoc ndi dung can xay dwng nhw hinh 6. Cac diém quan trong dwoc danh

d4u cuing cac ddi twong vé chinh can thé hién. Cu thé nhw sau:

- Céc diém tir 1 dén 21: Day la nhirng diém dé& vé so dd méng cling véi cac dwdng kich thwéc can hién thi. Can cha y

tinh lién mach khi xay dwng déi twong.

- Cac dbi twong vé: gdm cac thuc thé chinh can hién thi. Tén déi twong can dam bao tinh dé doc, dé hidu. Nén khai bao
bién c6 tién té 13 tén dbi twong vé (Line, Circle, Pline, MText, Text...) d& hiéu dwoc khi thiét ké chwong trinh.

Khi da xay dwng xong Form cling cac diéu khién bén trong, ching ta cin xay dwng cac thi tuc phu hop véi cong viéc.
UserForm dwoc tao ra nhw hinh 7 dwoc gan vao menu “Méng néng” (hinh 5). Khi ban vé dwoc mé, menu tw dong xuét hién
(nho 18p trinh sy kién). Sy kién chuan bj khai dong UserForm sé nap danh sach ty & ban vé:

Private Sub UserForm Initialize()
'Nap ty 1é ban vé
With Me.cmbScale
.AddItem "1/50"
.AddItem "1/100"
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Hinh 10. Két qua tu dong héa vé moéng nong trén AutoCAD

.AddItem "1/200"
End With
'Gan Caption cho Frame (Unicode)
Me. frmInput.Caption = "Théng sé méng néng"
End Sub
Tiép theo 14 thd tuc cho nat “Thuc hién”, dau tién kiém soat di liéu dau vao, néu nhap thiéu hay sai quy dinh thi nhan dwoc

théng bao nhw hinh 8. N6i dung chinh cda tha tuc nhu sau:
Private Sub cmdOK Click()
'Khai bao cac bién
Dim ControlForm As Object, TyLe As Double
Dim milimet As Double
'Kiém sodt néu khéng nhap gid tri ty 1lé
If Me.cmbScale.Value = vbNullString Then
MsgBox "Thiéu ty 1& vé&"

cmbScale.SetFocus 'Chuyén focus dén dbi tuong
cmbScale.DropDown 'Tu déng tha danh sach dé& chon
Exit Sub

End If

'Xac dinh ty 1é vé
TyLe = Val (Right (cmbScale.Value, Len(cmbScale.Value) - 2))
"Hién thi don vi do 13 milimet (mdc dinh) hay m
If Me.chkmm.Value = True Then 'milimet
TyLe = 1000 / TyLe 'Pon vi mm
milimet = 1000
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Else
TyLe = 1 / TylLe 'Pon vi m
milimet =1

End If

'Kiém sodt dit 1liéu cé nhdp day du trong TextBox khdéng?
For Each ControlForm In Me.Controls
If Left (ControlForm.Name, 3) = "txt" Then
'Kiém sodt xem cé nhdp ding gid tri sbé hay khoéng?
If IsNumeric (ControlForm.Value) = False Then
MsgBox "Khai bao thiéu hodc sai théng tin diu vao!"
"Chon va bdéi den dbéi tuong bi 161
ControlForm.SetFocus
ControlForm.SelStart = 0
ControlForm.SelLength = Len (ControlForm.Value)
Exit Sub
End If
End If
Next
Me.Hide
'Khai bdo va thiét 1lap gid tri
'"Thiét lap font chi@t Standard
ThisDrawing.TextStyles.Item("Standard") .SetFont
"Times New Roman", False, False, 1, 32
'Tao 16p DimHatch va Thep
Dim LayerDim As AcadLayer
Set LayerDim = ThisDrawing.Layers.Add ("DimHatch")
LayerDim.color = acMagenta
Set LayerDim = ThisDrawing.Layers.Add("Thep")
LayerDim.color = acRed
'"Chon diém vé
Dim PointStart As Variant
PointStart = ThisDrawing.Utility.GetPoint (, "Chon diém:")
'Chr ty 1é vé
Dim PointTyLe (0 To 2) As Double
Dim TextTyLe As AcadText, StringTylLe As String

PointTyLe (0) = PointStart(0) - 0.3
PointTyLe (1) = PointStart(l) + 1
StringTyle = "Ty 1é& vé: " & cmbScale.Text

Set TextTyLe = ThisDrawing.ModelSpace.AddText ( _
StringTyLe, PointTyLe, 0.25)

'Cac bién gid tri a, b, c...

Dim a As Single, b As Single, c¢ As Single, d As Single

Dim e As Single, f As Single, g As Single, h As Single

Dim k As Single, 1 As Single

'Gan gia tri cho bién

Val (txta.Value): b Val (txtb.Value)

c = Val (txtc.Value): d = Val (txtd.Value)

o))
Il

...... (coén nhiéu lénh)
End Sub

Chuwong trinh tw dong tinh toan cét thép va tao sy linh hoat d& ngwoi dung quyét dinh Iwa chon (hinh 9). Két qua thuc
hién thé hién & hinh 10.
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3. Két luan

AutoCAD la phadn mém khéng thé thiéu dwoc trong linh
vie xay dwng cling nhw cac nganh ky thuat khac. N6 dwoc
hé tro TDH bang cac ngdn ngi 1ap trinh nhw SCRIPT, LISP,
VBA... nhdm téng téc d6 va hiéu qua codng viéc.

VBA la ngdén nglr 1ap trinh VB dworc tich hop trong Office
va AutoCAD c6 thé giai quyét nhidu bai toan TDH thiét ké.
VBA 1a ngdn ng d& hoc vi mé 1&nh twdng minh, phii hop dbi
v&i nhivng ngwdi khdng chuyén vé 1ap trinh. Mot sé trudng

Tai liéu tham khao
1. ActiveX and VBA Developer's Guide, 2017. AutoDesk.

2. AutoCAD VBA 2006 - A Programmer’s Reference, 2006. Joe
Sutphin. Aperess.

3. Mastering AutoCAD VBA, 2001. Marion Cottingham. Sybex.

4. Autodesk AutoCAD 2019: ActiveX Reference Guide. 2019.
AutoDesk.

5. Phan Ty Huéng, Xay dung mé hinh ty dong hod thiét ké trong
AutoCAD bdng ngon ngit lap trinh VB6. Tap chi khoa hoc, kién
triic va xdy dung - Trudng DH Kién triic Ha Noi, 2010.

Pai hoc thudc khéi k§ thuat cé dwa ngdn ngiv 1ap trinh nay
trong ndi dung dao tao. Do vay can co sw quan tam thich
dang vé&i viéc hoc va sir dung VBA trong linh viec TDH thiét
ké& cong trinh.

Nhitng ngudi am hiéu VBA dé& dang tiép can va chuyén
dbéi sang cac phan mém manh mé hon nhw VB6, VB.NET,
C#, Java... d& xay dung cac san phdm (rng dung chuyén
nghiép./.

6. Phan Ty Hudng, Lap trinh VBA trong Excel (tdi bdn ldn thii 4).
Nha xudt ban Thong ké, 2012.

7. Phan Ty Hudng, Lap trinh VBA trong Excel - Phdn co bdn. Nha
xudt bdn thong tin truyén thong, 2019.

8. Phan Ty Hudng, Lap trinh VBA trong Excel - Phdn ndng cao. Nha
xudt ban Da Ning, 2019.

9. Phan Ty Hudng, Excel ndng cao va mot s iing dung trong XD.
Trudng Pai hoc Kién triic Ha Noi, 2019.

Ban mat cdu cta duw an st dung vat liéu bé téng cbt thép,
Vi the T max Va Te min dwo'c xac dinh nhw sau:
Ty max =Tmax +2=37,3+2=39,3°C

Ty min=Timin +8=18,2+8=26,2°C

Gia tri tai trong nhiét do déu tac dung Ién ban mét cau:
AT N exp=Te,max ~T0=39.3-27.6=11,7°C

ATN con=T0~Tp min=27.6-26,2=1,4°C

d) T&i trong nhiét bién thién

Nhiét d chénh léch gilra mat trén va mat dwdi cda ban
mat cAu st dung sw bién thién tuyén tinh cGa nhiét do gitra
AT peat V& ATy oo Gid tri clia ching dugc I4y theo bang 6.1
clia BS EN 1991-1-5, cho hai trwong hgp nhw sau:

Khi nhiét 6 mat trén cao hon mat dudi: ATy peat = 15°C

Khi nhiét d6 mat trén thap hon mét dudi: AT ool = 8°C

Qua két qua tinh toan tac gid nhan thay: Tiéu chuan EN
1991-1-5 chi dan chi tiét nén ky sw tw van dé dang xac dinh
tai trong nhiét g khi cé s lieu do nhiét do tai vi tri cbng trinh.
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5. QCVN 02:2009/BXD S6 liéu diéu kién tw nhién ding trong xdy
dung

(tiép theo trang 24)

5. Két luan

TCVN 11823-3:2017 cho phép st dung s liéu do thuc té
tai vi tri cong trinh dé xac dinh tai trong nhiét Ao, nhwng chuwa
c6 da chi dan chi tiét d& co6 thé ap dung tinh toan cu thé. EN
BS 1991-1-5 ciling cho phép s dung sb liéu do thuc té tai vi
tri cdng trinh dé xac dinh tai trong nhiét dé véi cac chi dan cu
thé, nhe d6 c6 thé ap dung vao thwe hanh, dem lai hiéu qua
kinh té cao hon.

D& tao didu kién thuan loi khi tinh toan thiét ké tac dong
clia tai trong nhiét do 1&n két cAu tac gid kién nghi TCVYN
11823-3 nén bd sung chi dan tinh toan twong tw EN 1991-1-5
ap dung véi sb lieu khi hau tai Viét Nam.

Noi dung ctia bai bao dé& cap t¢i ban mat cau, nhung
trong thwc t& c6 nhidu két ciu cong trinh ¢é hinh dang twong
tw, chiu cac diéu kién nhiét do twong tw nhw: nha cau lién két
gitra cac ddy nha, nha cdu lién két gitra cac don nguyén cao
tang... nén hoan toan co thé ap dung céach tinh toan trong bai
bao nay. Do nguyén ly tinh toan tai trong nhiét Ia chung nén
ngoai cac dang két cAu trén c6 thé tham khao bai béo nay dé
ap dung cho cac dang két ciu khac./.

6. Nghiém Tién Lam, 2009, Huong dén thue hanh ky thudt bo bién,
Ebook, http://www.ebook.edu.vn

7. Statistical methods in hydrology, Hann, C.T., 1977, The lowa
State University Press/ Ames

8. Pham Van Thoan, 2017, Khao sat - tinh toan thiy van cong trinh
giao thong, tap 1 va tdp 2, Nha xuat ban Xay dung

9. Nghiém Tién Lam, 2008, Chuong trinh phan tich va vé tan sudt
FFC, Khoa Ky thudt Bién, Truong Dai hoc Thuy loi

10. http://coastal.tlu.edu.vn/media/chuong-trinh-phan-tich-va-ve-tan-
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