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Abstract

This paper represents the expert system for selecting the superstructure types of bridges in
the part of a preliminary bridge design. The system is implemented with the expert system tool
called K-CLIPS which uses the production system for knowledge representation and provides the

mechanism of forward chaining

This expert system is composed of a knowledge base, data base and a knowledge module built
by the tool which consists of the knowledges on design procedures. During symbolic processing
the data base supports the sub system in knowledge base.
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—————| K-CLIPS Interface

Krnowledge Inference On-Line

Editor l_. Engine Help
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Knowledge Base
Facts Rules Frames
User-Defined Function

External
Function

Plate Girder Solid Slab Solid Slab
Composite Girder || Hollow Slab Hollow Slab

Box Girder T-type Girder ]| T-type Girder
Truss Rahmen Composite Girder
Arch Arch Box Girder

Cable Stayed Preflex Beam
Suspension Cable Stayed
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(deffacts Problem Definition " represents initlal input stage "
(main.span.length nit nil 10 20 30 40 60 80 100 150 300)
(constralnt main.span.length range2 10 300)
(bridge.structural.system ndl nil)

(constraint bridge.structural.system oneof simple.span continuous.span)

(bridge.geometry nil nil)

(constraint bridge.geometry oneof straight skewed curved)

{ground.condition nil nil)

(constraint ground.condition oncof weak normal good excellent)

(total, length nil nil)

(constraint iotal.Jength tange2 10 3000)

(bridge.site nll ail)

(constraint bricige site oneof siream, crossing
secondary.road.overpass
inlercity.road.overpass
over.a.valley))
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(defrule Evaluattion " represents for g of the lidates "

rem < - (Candidate 7mai Tsys ?sumd&nil $7value)

(W.F. $7wh)

= >

(retract Trem}

(formai t "Candidate %s-%s is being evaluated. %n" 7mat ?sys)

(bind Men (length $7wf)

(bind 7i 1)

{bind ?sum O

(white (<= 7i Nen)
(bind Tsum (+ Tsum (* (nth ?i $7vaive) (nth 7i $Twh))
(bind 7 (+ Ti 1))

(bind ?sum(/ (* 4 Tsum) 100))

(assert (Candidate Tmat ?sys 7sum $7value)))
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i st stage : PROBLEM DEFINITION

| INPUT DESIGN CONDITIONS

'

2 nd stage : ANALYSIS

EXPLANATION
FACHITY

| CLASSIFY INPUT CONDITIONS

!

3 rd stage : GENERATION

[ GENERATE CANDIDATES HIZ DATA BASE

:

4 th stage : EYALUATION

| EVALUATE CANDIDATES

WEIGHTING
FACTORS

( pconoMY ) ( WORKABILITY ) ( MAINTENANCE )

(SERVICEABILITY) ((_AESTHETIC )

!

Sthstage : SELECTION

[ seLzcT supeRsTRUCTURE TYPE |
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***The start of EXAPLANATION FACILITY***
>> In case of, location is stream crossing.
In this condition, you must consider
design high water discharge, and you can
determine the minimum span length

and clearance height.
***The end of EXPLANATION FACILITY***

Please, press (Return> key to continue.
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(TOP-LEVEL. COMMAND)

K-CLIPS% (dribble-on “PBRIDES-S”)
K-CLIPS% (reset)
K-CLIPS% (run)

(INPUT PROCESS: INITIAL CONTEXTS)

Select bridge. site:
1] stream. crossing
2] secondary. road. overpass
3] intercity. road. overpass
4] over. a. valley

Enter your selection(1-4): 2

Enter total. length{10~3000m): 250

Select ground. condition:
1] weak
2] normal
3] good
4] excellent
Enter your selection{1-4); 2

Select bridge. geometry:
1] straight
2] skewed
3] curved
Enter your selection{1-3): 1

Select bridge. structural. system:
1] simple. span
2] continuous. span
Enter your selection{1-2): 2
Enter main. span. length{10~300m): 50

(CANDIDATES GENERATION)

Candidate STEEL-CONTINUOUS. PLATE. GIRDER
Candidate STEEL-CONTINUOUS. COMPOSITE. GIR-
DER

Candidate STEEL-CONTINUOUS. BOX. GIRDER
Candidate PC-CONTINUOUS. COMPOSITE. GIRDER
Candidate PC-CONTINUOUS. PREFLEX. BEAM
Candidate PC-CONTINUOUS. BOX. GIRDER

(INPUT PROCESS: WEIGHTING FACTORS)

Enter economy. weighting. factor{0.00~1.00): 1

Enter workability. weighting. factor{0.00~1.00): 0.8
Enter maintenance. weighting. factor{0.00~1.00>: 0.7
Enter aesthetic. weighting. factor{0.00~1.00): 0.8
Enter serviceability. weighting. factor{0.00~1.00): 0.9
(EVALUATION)

Candidate STEEL-CONTINUOQUS. PLATE. GIRDER is

being evaluated.

Candidate STEEL-CONTINUOUS. COMPOSITE. GI-
RDER is being evaluated.

Candidate STEEL-CONTINUOUS. BOX. GIRDER is
being evaluated.

Candidate PC-CONTINUQUS. COMPOSITE. GIRDER
is being evaluated.

124 B9 - 1992 34

Candidate PC-CONTINUOUS. PREFLEX. BEAM is
being evaluated.

Candidate PC-CONTINUOUS. BOX. GIRDER is being
evaluated.

(FINAL GOALS)

CANDIDATE{gen1>: PC-CONTINUQUS. BOX. GIR-
DER: [0.71]
CANDIDATE{gen2):
BEAM: [0.54]
CANDIDATE[ger3): STEEL-CONTINUOUS. COMPO-
SITE. GIRDER: [051]

CANDIDATE(ger4]: STEEL-CONTINUOUS. BOX. GI-
RDER: [0.48]

CANDIDATE([gen5]): PC-CONTINUOUS. COMPOSITE.
GIRDER: [0.46]

CANDIDATE[gen6]: STEEL-CONTINUOUS. PLATE.
GIRDER: [0.40]

enter your candidate name[genl]:

PC-CONTINUOUS. PREFLEX.
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