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Representation of Knowledge in K-CLIPS - Expert System Development Tool
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ABSTRACT

Structural design, generally engineering design, is a complex process combinding design
knowledges and analysis techniques. While analysis techniques can be automated in an
algorithmic fashion, relatively little work has been done in the area of the design automation.
An effect approach method for the automation of the engineering design may be a hybrid
system, in which design knowledges, specification requirements and interpretations are
represented using an expert system methodology and numerically intensive operations of the
design process are implemented using an algorithmic language such as FORTRAN.

The purpose of this paper is concentrated on the knowledge of K-CLIPS(KAIST-C Language
Integrated Production System) used to design and implement this hybrid system. In K-CLIPS,
some representation methods ; frame, production rule, fact and user defined function are used
to construct the knowledge base. The hierarchical knowledges could be expressed more naturally
with a little number of rules than other plain production systems.
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(deffacts Menu-Database
(laterral monent-resisting R.C. 1 30
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(define_class Floor-System-Design ( 2-D-horizontal Material ) )

(define_class Materrial ( steel concrete))
(create_slot concrete Apoisson 0.16 Amodulus 210))

(define_class 2-D-horizontal ( flat-slab steel-deck one-way-slab
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(defrule ana-CONS.conl "constraints checks”
(declare (salience 5000))
(design-phase Generate-and-Select u)
(sub-phase ?2dir )

rem <- (CANDIDATE 7ID STATUS Istatus & ~ eliminated NAME 2dir $?rest)

(or (CANDIDATE 7D CONS UPLIFT ?0kl &: (numberp ?ok1) &: (< ?0k10)
(CANDIDATE 7D CONS COMPO $? DB ?%0k2 &: (numberp ?0k2) &: (< 20k2 0) )
(CANDIDATE ?ID CONS EVALU 70k3 &: (numberp ?0k3) &: (<70k30) $?))
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(retract 7rem )

(assert (CANDIDATE 7ID CONS STATUS eliminated NAME ?dir $2rest)))
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(defun my-function (argl arg2)
(sqrt (+ argl arg2)))

(defrule testl " "
(data 72 7b)
=>
(bind ?length (my-function 7a 7b)
(fprintowt t " Square-rootof " 7a” + " 7b "is " Nength

crlf ))
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{Ques.1] Building ID.? : STEEL BUILDING
[Ques.2] What’s your mame? : KAIST CIVIL DEPT.

{Qucs.3] Choose the occupancy type of the building among
following types. [If necessary, type ’help'.)

* commercial * residential * industrial
* institutional * public * special
Do you want o ial or residential? :

{Ques.4] Iteras of material are shown below.
* RC. * Steel * Composite
Do you want R.C. or Steel? : Steel

fQues.5} Which design method do you select?
* WSD(Working Stress Design)
* USD(Ultimate Strength Design)
Do you want WSD or USD? : WSD

[Ques.6] Enter information of height.
(a) Total number of floor levels? : 30
(b) Building height, first floor level to top of roof beam(cm)?
: 9000

{Ques.7] Enter data in the narrow-frame direction.
(a) Number of bays? : 6
(b) Overall dimensions(cm)? : 4320

{Ques.8] Enter data in the wideframe direction.
{a) Number of bays? : 5
(b) Overall dimensions(cm)? : 3000

[Ques.9] Is there COREXY/N) : N
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SUB-PHASE syathesis OF DIRECTION narrow IS STARTED !!!

#£)) Lateral system "frame-sheartruss” is selected,
*#£>)> Lateral system "moment-resisting-frame" is selected.

[Ques.10] Enter loads appiled on building :

o Dead Load(DL)(kg,m) : 300
o Live Load(LL)(kg,m) : 600
o Wind Load(WL)(kg,m) : 170

[Ques.11] Enter strength of steel [Fy>=2400](kg,cm)? : 4000

[ SUN 1 DRIFT SPEED FRANE BIAXIAL DEPTH CORE BLOCK

*%>> CANDIDATE genl : str. system :
-2.273 -0.763 0.000 -1.000

*%>> CANDIDATE gen26 : str. system :

-2.255 -1.472 0,000 0.000

*£>> CANDIDATE gen27
-0.960 -0.767 0.000 0.000

i str, system ¢
000 -0.56 0.00 0.000

COL  COST UPLIFT FREQ.

moment-resisting-frame

.00 -0.56 0.00 0.000

-0.979 0.000 0.000 1.000

frame-sheartrusss .

.000 -0.56 0.00 0.000

-1.222 0.000 0.000 1.000

frame-sheartrusss

-0.634 0.000 0.000 1.000

[Ques.12] How do you select what you want, by youself or computer?

Type user or auto : auto

*£5> CANDIDATE 1D, : gen27 is selected!!!
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