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An Integrated Design System for Connections of Steel Structures
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[Abstract] In order to enable interoperability of all different professional domains by allowing the
computer application software to share and exchange the information of structures in the project life
cycle, research on product models has been promoted. In this paper, we developed a product model for
connections of steel structures, and implemented it by using XML. We also developed or set up a design
generation system, a conformance checking system, and a 3D-CAD system, and integrated these three
systems with the product model by developing converter programs which transform data among these
three systems. The validity of the system was demonstrated by applying an actual design case to this

system. -
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Beam01 is supported by Column01.

Angle01 is attached to Beam01 and Column01.
Angle02 is attached to Beam01 and Column01.
Bolt01 is installed to Angle01 and Angle02 , Beam01.
Bolt02 is installed to Angle01 and ColumnQ1.

Shear01 is load to BeamO1.
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<?umi version="1.0" encoding="shift_jis" 7>
- <ProductModel>
<ConnectionGroup>1</ConnectionGroup:
- «object>
- «ColumnQ1:
<d>14.16</d>
<tw>0.485<,/tw>
<tf>0.78</tf>
<bf»8</bf>
<span>100</span>
<Fy>30</Fy>
<Fu>65</Fu
«<Supported_by />

+ <Position_Oz

+ <Vector_Xa»

+ <Vector_2Za>»

- <Instance_of>»
<class>W_SHAPE</class>
<property>column-1</property>

</Instance_of>

</Column01>

- «Beam01>
<d>15.86</d>
<tw»0.295<,/tw>
<tf>»0.43</tf>
<bf»6.985</bf>
<span>100</span>
<Fy>50</Fy>
<Fu»65</Fu>
<Supported_| by:CqumnlquSupported by>

+ «<Position_O>

+ <vector_Xa:z

B «vector_za>

- <Instance_of>
<class>W_SHAPE</class>
<property>bheam-1</property>
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<SupportDesignStrength:> 1096</SupportDesignStrength>
</bolt:
- <bolt diam="0.75" rows="8">
- <Bolt_DesignStrengthx
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- «hole type=* STD 3
- «angle thickness="0.25"
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</angle>
- «zangle thickness="0.3125">
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</angle>
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<strength»254</strength>
</angle>
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<strength>»254</strength> ;
</angle» X
7

B!

i
k|

) v ek

-6 BRET-—FIX—R{LOH

-179 -



B LEN AR B AT ORET VAT LT AT SR

F—IR=2INEENS, LEREZRETS
BEHOY IARERL, OV IAERUHTIE
TEORESOVSLNE6TH, AETHEMAT
EHEDICEERLL.

(4) arn=#I

3XRTTOSF T RETFIUNSGER, RETRBEIX
FLERATEICTSED, aN—F T ZlAREL
2. InERVWSE, FEECEBT-IANEER
3, BEWBEMNHKS. aN—FIOT—FUE
BREER-7TICRT. s, £ERINE3 KT
0%y NETFINVEFEASAS, BEHEERT 2 EM
DEBEEMBLOARI Y —, BEARK, WEOE
HEHBL, METHRETOS I LEFVHTS
DTH5. ESITHRFABRERCHKHERT —F DAZH
WL, BERESATLDAN T +—LIZZEDEE
HEIATIT 5. '
aAUN—F N ZEFTHICHED, XML =Y
EZHWeE. XML /S—H3 &1, XML 7 7 1 )V Zf##T
THEDDY T TLT - a—)ITH3. XML
IN—HD3LE API i2id, DOM (Document Object
Model) & SAX (Simple API for XML) &\ 5 BAgHY
H5. —f&IC, XML BiEOBEBERREEZLELL
WY FUr—3a vicid SAX 2%, EMREMEE
DELTBHEEITIEIDOM BHNTNS EEZ 51
T3, XY AF AT, E£IZDOM %AWz XML
XENEZFEALL.

5. 3XRIJLCAD YAT AL

KFETIE, REFOETV I T2TIRDHDIT
F7x7&ELT, 3Kt CAD A7 L AutoCAD
2000i 2z, TO3RIECAD Y AT LE, L
AT LAEOHEILERB=DIT, FHRFETEZ DO
a>N—#I, VEEFELE.

(1) ayn=#l

aN—F1E, 3KkT7O¥ hETFINSHE
B1ic, 3KIT CAD LICEFTV V7 2FTOHDT
H5. B—-8icasN—FMOT—FUEOFHNZE
Y. ayN—~IIiE, £01—YF—12F—Tx
—ZRAHAENEIRTTOY I VETIVDT—F

3RFTIAFILET IV
g »|<?xml version="1.0"?>
A== g <ProductModel>
<object>
<Column01>
<d>14.02</d>
<tw>0.44</tw>
= ADO.TI/ >
HEHBEVRATLA <bf>14.52</bF>
<span>100</span>
> _f?g*}‘;ﬁ Fy>58</Fy>
<Fu>65</Fu>
</Column01>

-------

</object>

BERE
Pl N
</ProductModel>

B—7 ayn—4IIlorF—&0Eae

3 3RTIOFTIMET IV
T7AILDERA
a0 IN—H—TI :————-} <?xml version="1.0"?>
Tl <ProductModel>
<object>
F—HIzESNT _ =
EEER REDT—% <d>14.02</d>
k380 <tw>0.44</tw>
071K/t
A AutoCAD <bf>14.52</bf>
Column </Column01>
</object>
</ProductModel>

K-8 aAYN—#IlDT—4LERE

T A INVEGERAS, FIEDRBHEEZHE L T CAD
JAFLCT—F %D, 3RTEMTETY YV
2EFTTSH. IIT, BLBEOHRIIHERL,
Hwd 5Nz O AR TIHICEGHSERE N
5XSEE L. BARICIE VBA (Visual Basic for
Application) ZfHW/.
(2) ayn-%N

a2N—%NiE, 3RK5T CAD Y AT LTHERS
NEETFNDS, BRT—F ZEEBHNITHEHAED,
3RTETOY I RETFNDOT—F T 7 A IVEERT
B5H0THD. AN—FMEFK, VBAZAWT
FFELE.

6. RETOHEML : ERAG

2T, B-9kFETEIAR I3RS b
EF)ERLE LR, RETERY AT L, REtlRE
A5 A, 3KT CAD ¥ AT LMOHELDOER
FlERd. EAGAOEEEUTIIRT.

- 180 -



9, RETERIATLAIRBNTRETOERET
W, REFLAR—FEERTD. RIT, ERINZRK
§tz, aN—F I RUIicLD 3RT7u¥y s b
EFINZESL, 3KRIT CAD YATALKELT, 3
RICETINVEERT 5. REE, REEBICHET
EM3IRTETIERBNSH#EL, BT HEEL
TERAIMBWRNREAIN, 3RKT CAD EF)IVDE
EZ2fTotE9 3. RENEZ—HEELLDT,
ﬁgﬁﬁiéﬁgﬁ%é.%:T,:>N—§N&

Dic&kD 3XkL7u¥y hEFTIVENLT, EIE
ENJz CAD EFINDT—F &RERBES AT ALK
EL, BEZETLT, REEREEZRRIE,
REERINEE THD I E2HRT 5. RIBIZ, &
ETRELR—BFEERLT, T—FR—IIHREL
THRTLETS.

BRFAELT, B-1 0ICRTHBEEAEROH
Az AWz, FAROBEEERNL, FRl#ED Unstiffened
Seated Connection TH 0, HAWISIIZ 70kips, Bl
FE—A b 80ft-kips BMEALTVWBHDET S,
(1) EREHERK

9, RETERIATLRBWT, RETOERE
75, REIFEANTA— LS EREGFE WT
oy —, %%Mﬁ% WEE) ZANTS. REE
R AT LIE, REFEEFTAAS, RETLR—b

TF—IR—ARDELUT 2EHZFIH L TR 21T
:TH/T B

5. B-113#HLERINER
ThH. :

TAREHRS X7 LARE  Vol.10 2001

O/ r—

BHUA—R R
EREHERL RETRE
YR7L | O gumzeass YRFA

RITEELR—MER

3RT
7849 rEFIN

@ mmERERm
@ BIHOZESERM®

® 3-%1)@@&&&2
7 @  miozs
3D-CAD
SRFA
B-9 #&tkoRrhoE

Z
\top-angle
-L.L_1 70 kips
5 double-web angle L
W14 x 109 80 ft-kips
column {
i W16 X 40 beam

— seat—angle

N
E-10 ERFIEOHHBEESY

Design Generation
System

module

B Design the unstiffened seated connection 2

Design a the unstiffened seated connection for a W16x40 beam to W14x109 column-
flange connection. Use 3/4-in.diameter A325-IN bolts. For structural members,
assume Fy = 50 ksi and Fu =

Calculate : and Fu =58 ksi.
Similarity R = 34 Kips, i = 56 i kips.

65 ksi. for connecting materials, assume Fy = 36 ksi

Specify the detalled condition,
and design

Setect Category
modhule

Specify the category , and

3

J

4

LEX4X3/4x3 TophBattom

design

Design Checking
System

— Conyerter &
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: @im Design
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0= M, (12/05F,
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<d>14 32</d>

<spany 100</span::
<Fy>50</Fy>
<Fux65¢</Fus
<Supported_by /»
+ <Position_0»
+ «Yector_Xa»
+ <Vector_Za>
- <Instance_of
<class»W_SHAPE«/class>
<property>column-1</property >
</Instance_of>
</Column01:» /
+ <Beam0l> s
- <Angle0L» UD B
<leg1>4.0</egl>
<leg2>3.5¢/leg2:»
<t0.25</t>
<span>8.5«/span>
<Fy>36.0</Fy
4Fu»58.0¢/Fu>
<lehs1.5:/Lehs
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