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ABSTRACT

Recently, with a progressive development of hardware of computer, the internet and network
technology, the environment of construction varies rapidly due to increase the complex form in
structure shape and system. With variations, the CAD system for design and products also varies
from 2D system to 3D system. This study mainly deals with the methodology of automatic connection
design of 3D CAD system, steel connection system (XSteel) using macro.

First, using design program in the steel connection system, Xsteel, the joint connection macro will be
made up and established the detail classes of design. The next, Database Program(Converter Program)
related to the general structural analysis program(MIDAS) and the steel connection program (Xsteel) is
constructed for data interface between two programs.

From this study, if the merits of 3D CAD system and converter program are utilized well, it is
expected that the time needed in modeling and the amounts due to material loses decrease
gradually.
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1.3. 979 49

B A E ATTRHEY AATZ A Xsteeld) A2 $4E Fo) Aol £2AE oS nA o
u, 8 gy W g TR nizau Xsteel3}2) dolelwlo] A% §4 STEP7|% dole] E282 54 U
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1.3.1. 32E AME¥ XS 4A

uf 2 F (Macro) & AHE-AS] H & $3) CAD systemillol ¥ 234 H g+ (Joint, Connection) & *HAIE 1]
g FA 37] ¥ Afo]=E R "P-a“"i /\]*E*'—J 4T E Fol Y9 BedtE A7) % golreeet &
F Qth B38 = A5 A HE S IR B ATFLEA A AYY ARLAEE HE 5
N2 7153 Ad (Girder), A% 71\:‘1 1‘}01—1 B dZ §2 AHEA7L Plated] ol R F4, £22HE= BEY
A7, 4ol ¥ 714 5 Aot w2 AR F oAl EHEA ASE ¢ vk £33 duistd T2 A
(N2 Ho] X AsH= o)) E AHEste] AutaQ RALARE sl 4438 4 e AL 7T Uk -
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ol o1FE Ff, 43 AT E 289 @S 7]k AFAHTE FTUAE F lon dAbelE Y ASCI
Hd29 d&go] gojalix] ALY JEFAE Y F Ut

1.3.2. HHEl FHS &8 COIE QEH 0|2

Pz844 Package®t CAD SystemZte] 7€ dlolg] T84 DXF'Y Ao w4jo] opd HAZA
DatabaseZ %3 dlo|e] 82 At 3 AdE7 2 FAW AR 2 A3 Ak mEs Mz
g2 oAz ¥FdeltE At doleHolaTEe] Hasty Aoldt A2HE MR AY el
dolejuo] 2ol FAHolT HFEAY AYS AT FI7hed Aeidojx Mol FFHojth £ RAME
2% YoAe AAEm FE3A Package$t Modeling T2 FdAY dojeMo]AE 753}
dor g Yoyt ol AEZFE 0] 8% One-Stepd ol Hed I WS AAstnA gt

2. @M=t CAD System
2.1. SN M CAD System
F& Yuioxe] CADE HFE7F 17 BolE AHst HAd FFolgdt EE FE o)z,

“lﬂl’ﬂ«l CADE A AFE7E 4715, d47is 2 875 52 AFst 24"
HAE, ZHo #AE ALY adn 2EARwYAe 5 F& Rz € ok
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2.2. 3D CAD System

A ol Apg3ta = 3D CADol+= Xsteel, SDS/2, StruCadSo] Qi ©|8]#t 3D ModelerSS 2.5
Database& 71%E 8o AHgZEAE 2 AFEFE AEstn B9 MR Aag § Y= BHS
zt531 9lth 71%9] 2D CAD System A& 12l 7Agoisioyt 3D CADIME A9 7do) obd A

8l Fdojdt.

BE FAEE 747 AAgEAM AEE A1 Qla BAY Ad, & 43 RE T ZE JHE gy
ek I o) FRELS TS AAAIIE ARE dAF0] 3 AQe BE glo|el do]Euo] A
o A=l BOM(Bill Of Material), ZZ2}1 NC Machine2.22] €zo] 7}531th o88t Database® 7)
22 § EHY AYoF 2AF 0%E EFE & v ZHojtk

.2 2

3.1. Xsteel 0lM 2] Macro AEE Lt 7|28

Xsteel 3D Modeling Data®lA] Shop Drawingg 9% S@& A5 AAstd Fo, 24 List 2 CNC
LINK Data® A5 4% £8 9B AE A T2¢E Rdgr JAY B ANZ ] YQot RE An
€ T ok LEAEE 0% 7|5 2 EAe $33 BE $3 2o BAY M Adg Holstn
A ZEE TR 4 REAEE 594 Bo17] g o8 AFIME 37, B3 2 A7) AP
WM BE FEE @Y doleidol2cM ABHA HE £ Qlow B YRE wAs) Hd 2R
HHE QHAET A0 Z AT}
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(71%¥.1) CNC LINK Data RFE-44]

(72%.3) Object A3 m A=)
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E3, Macro 2% Type 9 o 300572 ZUE Macro?h 22l HehlEd eRle) o] 2uslo]
910} AHgol golate. AR HERE MY 1 TheklEi AR 4 9ok ZAE Macrok CHOIE A}
§3ke 27K8 5 Uk ZUE Macrok MEEZ S4EARY FATE B9 AR 9o HERde 3
Yool 52 4 AT 295 A4 5 YES AUt

3.2. {32 (Macro) S8 9t Class Typed EF

EWE ZQE (Moment Connection) 4+ 410} 22 E (Shear Connection) 2] 2% ZUE] th3) 22 FH)
2 AZs] 44 ZEHYY HAE o2 + glon EWE Z9EV Had wWE Cutting, Notching,
Bolting, WeldingS 3P o2 AH7Fs3b olRE glolBeje]3ste] e T2 AEA AHALgo] 7453}
oh BRE £t AF ASHE dAEL A2 BB ATROLA AU B9t NDUEE T 5 9o
5 7153} AT (Girder), AiS AL AJo]2) ¥ 37 S 877} Plates) Zo) L $4, 205 BES 3
7, Aol 4 244 F& Alolate] 2 Age F oA B 5 AR 5 gloh Ee dwislE 233 o (A)
AH0) A Ashe AN E AHEaI] Lukel RAAAT R cha) 4438 5 e FRE AN D Aok,

HEAL 2olA] 229 PALAL $200] A OFES 2700] BAT 5 9lo TIAY 2 BYe)
ANz R AU BFR 5 Y o1 323 AL Uk o9 2L 929 FYL T2IWY BRYS A
AZ slof E&Aol o1 Z ALEZEY AFZTEEA0] o|FE BE, A A Y Y9 gES 78]
GFHAEE SUAZ & 5l AA dlolg o] ASCI Hd2e] Q1&Yo] gojafA A28zt QlEjHo| A8
U vk =3, F2E2 nd¥o] 89 F Assembly Drawing, Shop Drawing, BOM(Bill of Material)
Se A5Hoz 9L 5 9tk T8 22T 2E (Solid Modeling) 0|22 F229) 5% & AXsio] BOM
ListE A& sk R0l 7hs3itt.

e MacroZ FHE $HAFE 71202 24 24209 AT AT BE A2 BYE Udsigon
ol& vla 2o R elgdL £ 5094 FHIHFTh

<Classes of Macro>
~>> Main Column Connections
—>> Roof Truss Connections
—>> Crane Runway & Back Girder Connections
—>> Base Plate Connections
—>> Wall Brace Connections

—>> General Splice Connections
—>> Truss

¥ 1) Macro9) Class=9 7

3.3. 3D CAD Systemd} T ZE3{4M System2te] HE

Import Export Import Export
SDNF PML(Model Draft) CIMSteel(CIS/1, CIS/2) |CIMSteel(CIS/1, CIS/2)
PDS/PDMS PML(FrameWorks) Calma MicroSAS
DWG/DXF PDMS HLI Staad
3D DXF HLI Plantview DXF
DSTV Calma MicasPlus 3D DXF
Monorail DSTV Eureka LPM 3D DGN

(£ 2) Xsteel® Interfaced7
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STEPE AML % QE] o] Ao = F2 84 Systemzte] QEiHo] Aol FAZF o, T4 € Datag}
A# HF Shop Drawingell YoiXE 2 71x] AJojde] EAstgitt. AAZ TN EE FAHE k=
(Node)ofl 218t AA e 22 B7] o) AA BA7t 2] £AZ ¥l =o] vepdt). Girder £ Column F A
o glo] AAZE & BArt 7 AP oz Bego] yehA H1 2elFold A7 A MR o8 242 Y
el 5= 247 gloh E/2E Program?t Section Name©] Aelsith. §3], MIDASS 2 Sl &%
Egol g} 2 AT E Y]] Section Name©| Aol3ltt. o1& Import® Model’dell4l 2] Database®] W=
S g gFojot &t BAo] Qi) AMEE Program?t FA2 3 Auwgke] th2 o= gt} of& 747 FAF
& oo tf2A]A Folok &t} o]& 3D Modeling ZE 289 Offset& $3 Ze]o]AAn} Depth Z2Zo]
917} wWgojtt UAZE BAo] 71FH o) tEt} FERHANME BE £AE Center To Center2 53}
A5k AA HE2 e TOS(Top Of Steel) 2 HrHth @etr, 919 RS Faste] el AHg-o] 7t
2 g 124 Program$l MIDASSH 3D CAD Program® Xsteel2 AH4-819) Converter Program$ #|&},
TE33Uct

3.4. 3D CAD System3} TZX&4 Systemite ConverterZiid
(1) MIDAS MGT File
a) MIDAS MGT Filed 74 (Covert Programell @3 AHET 7|&)

VERSION MIDAS Version ZH

UNIT Aol g BB (ton, cm)
NODE Z+zbo] NODE #HE( X, Y, 2)
ELEMENT ZYzbo] Qo ojst AR
MATERIAL Ad AR

SECTION B SECTION®] ojg Ay

(¥ 3) MIDAS MGT File®] +4

b) Version

nit Svatem

C S eunture Tiaew
& _BEAVL VENRERS ThAL IONBEAM, AL IGNEL AR
Ci7ie. "o, vYeEs. ko

SphEERIOC000
NNCNOROROVORD

NANONN

MIDAS Version JBZXM & =FAE 53.08 ARSItk MIDAS Version®] wet MGT File 42
UNIT, NODE, ELEMENT, MATERIALE Y AR T vste 2F4 WA et

(2) Xsteel Macro Import File 7%
o] F& XsteelAoA MacroZ wholEo]7] 43t File2A] tha-9 +FE 7| EFERE $it}
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(3) Databased 74

Column, Beam, Girder, Brace®)
Type 28 o8 Element
Element_id 849 id Element_Id
Section_Name Section Name (Ex: H148*100+6+9)
Rotation : BAe 3Aze Type
Start_X_direction A AR XFAE Material_id
Start_Y_direction B AR YRR -
Start_Z_direction B AR Ae ZAE Section_ld
End_X_direction 22 239 X&AE Start_Node_ld
End_Y_direction Bal 24 YRE
End_Z_direction 24 249 3% Brd Noded

Rotation_Deg

(¥ 4) Converter® Database 7% (£ 5) Database 74

3.5 Converter Program +%
(1) MIDAS$} Xsteeldl Section Name

MIDAS Xsteel

H 150X150X7/10 H150%150*7*10
L 40X3 L40%40+3

C 150X75X6.5/10 {150+75+6.5%10
T 62.5X60X6/8 T62.5%60+6+8
B 60X60X1.6 TS60%60*1.6

P 27.2X2.3 PD27.2%2.3

CC 100JL10 C75%45%156%2.3

(% 6) F 22787+ Section Name Y]

(2) Program Flow Chart

Maing4E WA MGT File(MIDAS File)& 91 MGT Filed 23 (Node), 24 (Section), A&
(Material) 2 249 ARS o] Xsteel W|ARZ WolSo]7] 913 fAve dolgHjolAd] AAjic}
"create_change_file )" Ztz}e] T2 ARE “midas_node.out” ,"midas_element.out” “midas_section
_temp.out” ,"midas_material.out"s]] A33} "exchange_section()"< "midas_section_temp.out" Fileo}
A "midas_section.out"% 44171t} "midas_section_temp.out” FHU= MIDASSY Section 1522 H
o] QA7) W&ol o] TrE AHA Xsteeld] Section o|F2Z uiFAA Hrh ME HYE FY FoAA FA9
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RE AHE o3 9= " midas_elementout"s FHCE 8 FAEAM HLS HARE “write_line()"
oA ol XsteelolA Import2 Q! "midas_import.out"S /43 3tct,

a) main &% b) create_change_file ()

START START

M_gle element, M_sec sec!, M_mat mati
M_node nodet, X_line_t linel read. write, roof_check. prev_read
FILE = read_data. out_node. out_slement FILE~ read_data . oui_noge

FILE+ out_material. out_section. write_import FILE+~ out_secton. out.material

l/ru_h- out_element. write_import ]

l l create_cahnge_ file() L]

L l axchange_section{) LI

Haof(out_slemaean
[T wrie_iime0 ] ]

{lCrm_demnﬁﬂﬂa{a() [ I

[ermemmeoms]

I_[ Cmnm_s-:h.m_dﬂﬁ() H

(7% 6) Flow Chart 1 (28 7) Flow Chart 2

4.3 =

2 AFelM M Xsteeld MacroBE o] 43 Macrod F4 2 o]g-2 HZAZ gl MAAAH
2 Ay 9 olFsrgioy, T2 I cdEHo]AE £olstAl ¥ ¢ Sl Converter] Y
< MIDASS} Xsteel Atol9) Interface® EH3F3I IR AZFREC FEsto] AjZHH o2 d&EA)7|n
s & 8AE 4 YUArk 127 MIDASERE E02 EE HolHE Xsteel’dolAl BOMBIll Of
Material) o] A&sAl AitEe]A & #AF 4 Ut 3D CAD System® 233 Converter Program®)
8802 Q& Modelingoll o3 AlZHEZ 9 EHEE BFS 4318 & & 202 7|g€d
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