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DEVELOPMENT OF A PROTOTYPE KNOWLEDGE-BASED SYSTEM FOR STEEL STRUCTURES TESTS

P BN ~ve—F-T7Iiv EH #wal
By Yoshito ITOH, Amin HAMMAD and Seiji Mabuchi

This paper presents a knowledge-based system for steel structures tests which
can play an important role in clarifying the real behavior of structures and
in specifying the standard strength used for design. First, the necessity of
a knowledge-based system to transfer the test information is described

Prolog and C languages on personal computers are adopted to handle both
the descriptive information and a numerical database related to ultimate
strength test data of structural steel members. The multi-window menu-driven
procedure and graphic presentation are used in the prototype knowledge-based
system. The system shows the usefulness of the small knowledge-based system

using personal computers when the test information is transferred
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WTHAD.

2., BEEREHONLHOHEN—A v 27 LONER
(NF =8 R=2\DT I 2R

Ay P =0 OFRBILEST, F Y54 Vv TF— I R—ARBEET7€XLT, 2ORHENET2 &
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Knowledge-Based System for Steel Structures

Start Menu
i Brief Explanation of the system
: How to use the System

: Query of the column database

: Evaluation of Design Curve
Consulting

Biblio p~——————————Consulting Menu

[ SRS« S IS SOl N

Glossajl: Available Column Sections
Tree M|2: Concept of Multiple Column Curves
End 3: Characteristics of Steel Column
4: Object Section Menu
5: End 1: All Column Sections
Z2: Select Column Sections
31 End
Use arrow keys to select and hit ENTER ESC : Quit
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SEAHIEDOEHTCYRFLARERLAL., Va3 EOFHEEMAEFEL LT, il SFORTRANPBASICS
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TWBDT, TEHRFUBRAKEKELRWS S 7 4 » JEE T LUNESD 5.

7574wV 7 by 2T OBEE( I, CAD/CAM/CAE OBFIBVWCZOLERBEL »hoRBahT
Wiz, BEMICE, 197645 HIZ, GuedidSeillac OLFILBVT Y37 4 v 7 XOHFEED, o
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DM R —ZXIZBVTE, BALEEEMNA S ERLHETETH 3.

£-2 HRELLAEEOF—4

Wi o ECCS USA JAPAN TOTAL
Rolled 502 55 87 644

Hor | Welded 22 31 229 282
Other - 5 4 9

Box Welded 74 14 41 129
Square Rolled 67 - - 687
Tube Velded 120 - - 120
Circular Rolled a9 - 4 103
Tube Welded 40 - 145 185
Circular Solid - 26 - 28
T Shape Rolled 80 - - 80
Rivete 14 - - 14

Composite - 6 - 6
TOTAL 1018 137 510 1665

(OHHRE LI EEERBRH

HEN— 2 V27 ADEEEREREZRSIORA LTV A2RIEET 2201, S, FFH- 2R
THEOEBRBEHERNR L LT RFLRMER LA, £- 28, EREFoNEOBELEROITORIB
FRick->THELTH 3.

4. YRFLOBENIRBEELSEROMES

(Y27 40 Ak

VRFLDHBERPEROF —BIEOLHTEHA T NIBEEZAR L XFLRFATVE, Z0dH, ==
TAEBRLERFEBRVCHHAATES, H-20TFHcRon3 k5, ROF-—BEOHEA YR +57
vavdbAza—~EHENCERRENS, UWEHORPFTO~NNTEIEES Y F— F LTWV3S,
KyzarsrZBB&E3E, 9, 2—F—0Fh, HHHE (B) , BETFECHERLEET 208
OFEEEHBVWTL B, Y274, TOEARIDHEO-HL2—F-LEILILTFART 2. &2,
Wi (F) K& -T, YXFaBb-TVWAHIOMBEM-T, RRENIBELNFEE, 2—F—i&
DB TERRT 5.

()57 — 5 ~— 2 ¥

F— s R—ADHOREBRHER, KELHTT22%0, 123BRO, +—HHIKLIRETHD,
5 1 >RMEEHEH CL2RETHZ. REBRR, il - XZHEHoE Tt c  NERhoETtES
&b TEE, REHEER, DUTox5Th 3. DWEE, DEMEARE HROMIAE, 4)®%R0AEE, 5)
WE, )& &EL, DEBRRASHOR W EE, 8)EER, OEe—F, 10)EBME (&) , 1OER
O/, 12)EREMERR, 13)HEXEES, 1OMKE, 15)EHERHEME, 16)ERa—F,

K-3ic, i - XFEATHAhSeLpE2RT. £, K-4icld, IERASB-RELRERY.
a—¥—ik, BETHINE, -4 oNBENERICAH 2RI ETCREOERF— 2 EI LT, K
—3 0L INEALAOERSOEREBLZIIESTES. Chid, FRUEOERSACH L TOBECED L
TH 5.
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(1) Ultimate Strength Pu (kg) = 51750
(2) Measured Sectional Area Aa (cm2) = 20.02
(3) Nominal Sectional Area An (cm2) = 20.1
{4) Measured Yield Stress Fya(kg/cmi)= 2930
(5) Nominal Yield Stress Fyn(kg/cm2}= 2400
(6) Yield Load Py (kg) = 58659
(7) Nondimensional Strength = 0.882
(8) Slenderness Ratio 1/r = 55

(9) Type of Profile = H
{10)Assembly Process = R
{11)Cutting Method of Plate =
(12)After Assembly =D
(13)Scale of Section =L
(14)Height Width Ratio = L
(15)Material Test Method = 8
{16)Bending Axis =Y
(17)Failure Mode =
{18)Key No. = 235
(19)Section Name = IPE 160
(20)Specimen Name = KF1405

(21)Reterence No. 1

Column Data N=218

Pu/Py

K-4 REHROXEHT

(3)EER 7 — ¥ (ks

EEB T — 5 EEREI, BTEORSHE, EAKECCS®S SRCOEHBHIHBEOL e, 2 —¥
— PRSI HEREFMBTEERRLUAERSA O OKHBHEERERT S, +RkbL, dIRHEERE
dhss, MBLETIHRBF -2 0L BMKRCHLPERVNICR B LEM I, HilEBsLnT
&5, R-5k, 2—¥F—BHEFLLCANLRGTEEREMR L ERS L MBS S %R T
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NUMBER OF DATA
129

VARIANCE
0. 1174
> - Column Test Data

3 G MEAN COEFFICIENT
o OF VARIATION

0. 8698

STANDARD DEVIATION
C. 4050

TYPE OF CURVE
User design curve

PARAMETER
C.111

H-5 KEF—s5FHELS

() EB 7 — 5 U

EBF— 7 nABER, KE(DITUTObOHT 260055, DHRERFTEORN, )ER
HEy, SIS OBERYE. K- 6 LH- 7, MEAMHFOER-E* = -t 20ERNIHEREZRT. K
-7 oRERAEE BT, LETHhE, NEHAOME L THEOMEZEY, FRicHET 22K
Fova—FEESEZREL, &5k, BHoRBROF-s2/2LbTE3,

-8, ERHMOHREEZRT.

———————————Knowledge-Based System for Steel Structure

Section Type

2 CORNIERES SOUDEES
BS 15 SOUDE 1329
TUBE SANS SOUDURE 2028

CAISSON
BS 15 SOUDE 1990
TUBE SANS SOUDURE 1996

IAP 150 IPE 160 IPE 200
IPN 160 DIE 20 DIR 20
RSJ 5"X3" I RECONSTITUE TB 60

1/2 IPN 200 2 CORNIERES RIVEES T 4"X3"

BS 15 SANS SOUDURE
TUBE SANS SOUDUKRE 1320
BS 15 SOUDE 2154

8WEF31 BWKZ24 8WF67
12WES0 12WFKF65 4WF13
6WF15.5 EWF18.5 10WF66
14WF111 BUILT-UP RIVETED BUILT~UP WELDED
DIA. 2 3/4 DIA. 7 1/2 8WF31 COVER PLATE
BOX 6"X6" 6"X7T"H BOX 10"X10"
6"X9"H 9"X10"H HYBRID
12WF161 12H79 14H202
Choose several numbers F10:End Enter:Select or Remove PgUp,PgDhn:move

H-6 MEYHE—EA=a—
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Section Shapes of Auailable Columns

12UFB5 BS 15 SOUDE TUBE SANS 1/2 1PN 200
1980 SOUDURE 1320 g
g 304, BOD —foed et 50.000
S ! f J
g R § § § 7.500
§ 0 $ ; % g £

|

(Unit:mm)

-7 WEITEORR

hnowledge-Based System for Steel Slructures

OBJECTIVES OF EACH '['I:Ib'l_J

1. SFINTESCO,D.
FOUNDEMENT EXPERIMENTAL DEs COURBES EUROPEENNES DE FLAMBEMENT
CONSTRUCTION METALLIQE NG.3,SEPTEMBRE 1570,PP.5-12

Number of Data : 1018

Objectives : To establish muitiple column curves, comprehensive
series of tests of centrally loaded steel columns was
carried out by Techinical Committee 8 of European
Convention for Constructional Steelwork(ECCS). Seven
European countries and U.S.A. took part in the testing
under similar conditions.

Type of Sections : Rolled H-columns, Welded H-coluwmns,Circular Pipes,
Square box columns and T section columns.

2. FEDBR,D.K. AND LEE,G.C.
RES1DUAL STRESSES IN HIGH STRENGTH STEEL

Use arrow keys to select and hit ENTER ESC @ @Quit

B-8 EREMHGHEE

(8) X BRI R AR HE
TR XERR, EBRF -5 OHREXEKTH S, REROFER, DEFEE, VXKL 1 b, HXEKES,
o (F) , HHKRES, O)F—7—-F BHEESHATVE. H-9i, RREEOMERT.
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Knowledge-Based System for Steel Structure

Lﬁ Author Input «——1

Reference

5:HAO,N.R., NAGARAJA,M., MAEREK,P., AND TALL,L.
HYBRID STERL COLUMNS, FRITZ LABORATURY REPORT 305.2, LEHIGH
UNIVERSITY, MAY 1969

Message
Current Subject = tall
Lo you want another reference by the same subject [vl/n ==>
q or |knter| : End, how : explanation

K- 9 XEKBHE
(6) FIFE R B AE

OTRSMER, BROBREICET ABETENNAELARN -2 VX F LB b0THE. R
FKOKFEE LTI, DHE—E, DF—v—F, Har7e—vR%E sSHABRShCVWSE, K-10cREH
B

r~"—————-«—~———Knowledﬂe—B&sed System for Steel Structures

Lﬁ Subject Input 4—1

Explanation

Artificial Intelligence (AI)

Branch of computer science that deals with ways of
representing knowledge using symbols rather than numbers and
with rules-of-thumb, or heuristic, methods for processing
information (Bruce G. Buchanan}.

Message
Current Subject = Al
Do you want another glossary by the same subject [yl/n ==>
q or (Enter} : End, how : Explanation of input

M-10 HE®REEE
(N 5% o RMER
SEIE, WMEOAOERIBEER - 728, 5%, R0, Tv— 7 —5—, |, MEBERSEOERER
A>TV FETH S, SAMFERLL Y X F LRFBN—-ADPRE-EDERILTH LT, ABRENDH
ACHATEZLF RN~ F 2 VDX RBIFARVE, PROOESILBRHTSE 2 L5 fFKEN
TWw5B., LhL, F— s BONBHIHAILIBETS, BEOVIFANENTH S, EI iR, SREDT
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