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A Design Generation System for Steel Connections
Using XML and Case-Based Reasoning
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[Abstract] Although optimization or heuristics-based approach have been used for the design
generation purpose, these methodologies seem to be difficult to apply for design generation of steel
connections since their types and patterns are too numerous. In this paper, we propose a design
generation methodology using XML (Extensible Markup Language) and Case-Based Reasoning (CBR)
and we have developed a prototype system for steel connections. In this approach, a désign report is
written by XML and stored in a repository as an element of design case database. For a new design
situation, this system finds the most similar design case in the repository and generates an appropriate

design using the previous case.

(Keywords] XML, Case-Based Reasoning, CBR, steel structures, connections, design generation, design
standards
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<?xml version="1.0" encoding="shift jis"?>
{?xmi-stylesheet type="text/xs|” href="c:¥CaseMemory¥
Report.xsl”?>
{IDOCTYPE DESIGN SYSTEM “c:¥CaseMemory¥Report.dtd”>
<DESIGN>
<CONDITION>
{CATEGORY>
<{MEMBER>
<FILENAME)>“c:/CaseMemory/10_1/10_1.xm!" <{/FILENAME)
C(CONNECT_TYPE>bolt<{/CONNECT_TYPE>
{STRUCTURE>Beam(Girder)-To-Column</STRUCTURE>
<FORM_1>+&!</FORM_1>
<FORM_2>Beam attached to column flange</FORM_2>
<{/MEMBER>
{/CATEGORY>
<DETAIL_CONDITION>
<VU>45</VU>
<MU>250</MU>
<W_SHAPE1><DEPTH>18<{/DEPTH>
<NOMINAL WT>50</NOMINAL WT></W_SHAPE 1>
<W_SHAPE2><DEPTH>14</DEPTH>
<NOMINAL_ WT>93</NOMINAL WT></W_SHAPE2>

~B§~
</DETAIL_.CONDITION>

</CONDITION>

<BODY>

<title>Design a bolted flange-plated FR moment connection</
title>

<explaind>Design a bolted flange—plated FR moment connection for
a W18 X 50 beam to W14 X 99 column—flange connection. Use 7/8-
in.diameter A325-N bolts and 70 ksi electrodes.Assume connecting
material with <DFy</I> = 36 ksi and <IDFu</I> = 58 ksi.<br/><I>Ru</
I> =45 kips, <DMu</I> = 250 ft-kips.</explain>

<fig>10_1 gif/fig>

<{subsection>Check beam design flexural strength:{/subsection)

~BR~

</BODY>
</DESIGN>
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soft Internet Explorer
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CATEGORY:
| File name f“lD_l.xml"

H
iConnect_Type bolt
| Structure Column-To-Beam

{ Form1 R

| Form_2  Beam attached to column flange

DETAIL CONDITION:

i The factored load Pu [kips]

f The factored tension Tu [kips]
The factored shear Vu [kips]

FThe foetored moment Ma [fkdps] 250
N sotioned T

%MM W section:No.2 W 14x99

i Flat bar x

% Use Of Steel /A 36 steel ;
| Stiffeners top plate ,bottom plate,,angle :
;5 Spiies T
| Bolt 7/8-in.diam A325bolts

§ Welding 70 electrodes, SMAW
BODY:

Design a bolted flange-plated FR moment connection

Design a bolted flange-plated FR moment connection for a W18x350
beam to W14x99 column-flange connection. Use 7/8-in.diameter A325-N
bolts and 70 ksi electrodes.Assume connecting material with Fy = 36 ksi
and Fu = 58 ksi.

Rre = 45 kips, Mu = 250 ft-kips.

N

Check beam design flexural strength:

Zreq =M, (12)/0.9Fy
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saiculye Similanty modl
- Specify the detailed condition, and design

N Spmfy the category , and design

' Caléulate Similarity module . " .~

Pleass inpul/celact/check balow. input form and push *Search” button

©' - GATEGORY
" . 'JCONNECT_TYPE { STRUCTURE FORM_1 i FORM_2 I S
Column-To-Column TS B o st i 1 s b bianes IR

Lam 3T '
| |Beam attached to colimn web

welding
Beam-To-BeamGirder) T type |
Others L typs
~ type ¥| i

" DETAIL CONDITION

‘ Dont't input anything form where you need not input valus. ﬁem‘t out th" form where you need not input vakie.
lm TR ™ Websel 1 WfiE xF0 bsamisiae)
‘ The factored tension ; v kis W shapa2 Wit xBS column or beam
l The factored shear ! Vu ﬁ—kbs Flat bar thickness:t = r_—— in.
E ket
‘ The foctored moment l W =W—-_N-kbs ! Kind of steel HA 36 steel vl

Ploass salect “no” when you need not select bolt or welding.

Bolt: o
[#326 %] boits[778 ~}-in-diam [bearine-type connection Sl

Welding:

[E70 Jotoctrodes. [SMAWGhiokded metal arc weiding) 7]

Horizontal Stiffeners | vertica! Stiffeners | O

P angle
F top plate I~ spiit tes
 bottom plate [ vertical plate | — ot
T seat plats T vertical tee I~ cpice
T~ Others I Others I Others

) Rn:sllhin‘foun l .

[E A-TTReTEnEE

ANT x—A

~07 -
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Cehemk T
beam desngn ﬂexural strength‘ .K.I

Design the single plate web connection
Try PLO.625 X 9.0
Try 4 bolts single-plate connections

Use 40,0.3125 -in. fillet welds

!shear yleldmg

ishear rupture |

.......................................................................................

block shear rupture 0 K

Design the tension flange plate and connection
Try PL1.0X80
Try 2 rows of 3 bolts on a 4 —in.gage

Use 0.5625 -in.fillet weld.

R TG 1

Design the compression flange plate and
connaction

: Gheck " 1
idesign compressive strength .YO.K. !

Check the column section for stiffening
requirements

n_flange=10, 2
rows of 5 bolts L0 06:---0
weld LK =
size_flange=0.5625 AV e “V
n_web=4 -
weld O e - <
size_web=0.3125 ol b o boits 8
«' wnlid siza
Read XML file .
v
BRI ERENEF B N T TNt N
M-8 BEJ/IARMGICHUTEMSN/RIHERER
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CATEGORY:

CONDITION

! File name |"Newfile.xml"

{Connect_Type bolt

Structure  |Column-To-Beam

Form 1 %!

Form_2

iBeam attached to column flange

DETAIL CONDITION:

! The factored load Pu [kips]

The factored tension Tu [kips]

The factored shear Vu [kips]

i

_ |The factored moment Mu [f-kips] 300

! W section:No.1 W 18x50
i W section:No.2 W 14x109
i ) Flat bar x
P Use Of Steel A36 steel
Stiffeners Etop plate, bottom plate,,, angle
i Splice -in.
[ Bolt (0875 -in. diam A323bolts
1 Welding 70 electrodes, SMAW

BODY:

Design a bolted flange-plated FR moment connection

Design a bolted flange-plated FR moment connection for a W18x50 beam to
W14x109 column-flange connection. Use 0.875-in.diameter A325-N bolts and 70 ksi
electrodes.Assume connecting material with Fy = 36 ksi and Fu = 58 ksi.

Rz = 80 Kips, Mu = 300 ft-kips.

...........

«,

Check beam design flexural strength:

2 pgq = M, (109,

@R -IHRTENSLE

-9 5BRHRFICHULTERESNLERIFVR-b
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