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(Abstract] A formal and theoretical model for representing design standards is required in order to
We developed a Hyper-Object-Logic Model,
which is an integration of an Object-Logic Model which object-oriented and logic programming
paradigms are unified and HyperDocument Model for documentation of design standards and their
related information.

automate design and to develop design software efficiently.

By using this model, one can systematically develop design software, linking
provisions of design codes and their programs. This model can be used for conformance checking of
design and automated design generation. This paper also discusses a prototype system and future

research directions.
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super = reguirements.

class = short_non_slender_y_conp_mem.
provision = ‘'E2°'.

reference = [pn_short_y,

attr(load_comp)].

meaning = ‘'requirement for a non-slender compression

member which y-axis inelastic buckling governs'.

req_short_non_slender_y_comp_mem(Men, satisfied, Id):-
Mem: :pn_short_y <- pn_short_y (Mem, Pn, 1d),
DS is 0.85 * Pn,
self <- input_attr(Mem, load_comp,1000),
Mem: :eqless <- egless(Mem::load_comp,DS),
self <- respond_satisfied.

req_short_non_slender_y_conp_mem(Mem, violated, Id) : -
Mem: :pn_short_y <~ pn_short_y (Mem, Pn, Id),
DS is 0.85 * Pn,
not (Mem: :eqless <~ egless(Mem: load_conp DS)),
self <- respond_violated.

close_object req short_non_ slender_y_ comp_mem.
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Defining Compression Member

Member Name :

column_25

Attribute value Default Unit
elastic_modulus is 29000. $ 29000 ksi
shear_modulus is 11000. % 11000 ksi
yield_stress is 36. $ 36 ksi
unbraced_length_x is 168. 3 120 in
unbraced_length_y is 168. % 120 in
effective_length_factor_x is unknown. 31
effective_length_factor_y is unknown. 31

shape = wshape.

load_comp is 720. % 300 kips

—187—

BK—-6 #F (columne_25) @E'ISE?—&



B EHRORE - LE - XTELDO7-DOKSLEFNVIZET 2%

Tz MEETHLTOESFERIRL. ETL
T, A—H—ICEDHRERFBEL R—FELT
"RY 5,

B AL, DR column_25 OHITIE, B— 7 IR

TEOIRADDEETHEHDS B 1 DIIAHR T,

FRORMR L.

(4) B#EMReErEI 2 -V
RENIEROEENEFEETDOT, ERITRTHE
Rick D BERREICEET 5. ZEFNTIE. k&
2= VATFA VI RAERAWTETERIBOENE
BbONDEMORE 2TV, TOBEZITI END
generate-and-test DFIEZ AN TS RFFDE 2
—UATF 4 v Ad BERBEHICE->TXEEN
B5—DDF 1 TOEM T I — 7Lﬁm?6 FtFIE
THO. 5 LIHHRCEDNIER AT, RETEYE
DAEEITHAEICERFL, e 2—IVELTHR
THIEILED, VAT LEEORFERZLPT
<Lz KED2a-NE3AToz b -0PvIX
Tiekah s,

(5) EBREHERBEXFER—X
XEOHRST. K. &k FI7% £XEE4
NAN=RFa2 AN T70)VELTERT 2,
% K F57bFNFN—D00D7 71N ELTH
895, EXEMOBRBIINT/S—U 0 ELTERHE
THEEDIZ, REFBER—Z2DTOTTLELRX
T77AIICHHEINI =Y o &T5LDCT
5, kD, BRI THREI N> 2&
XHH o Baid. B- 7m?¢f&y&bu/a
FTHEIEIED, - —DMETIEXEHD
ENTREEL D (- 8L§t\ﬂk%Imbﬁm
5707 LEEHTHIESAREE R D,
RETHEN—ZOEEERERE Y — LR EE
NENR—-ZDOBRIFFEERFDOLDIICTE, I
D, MR—ANKE TN S,

(6) AMLE/EB—X

RETHIENBRL THSLOREFTREOXER—
AREN DMFHCHET 5 XE, EEOHRIIH
DREDERBNT/S—RFaAXA b T71)0E
LT3 Ea—FRNIEBZN. RETEEXER—
AMSA—Y—EINAN—) 7 Z2HLTHBICS
BTE3,

FIAE, HEOBRANBEEZITIER. FHETERD
B7-0ITid. BREKERDB I LEEZ D, AISC
@ LRFD RREHENEICIT, MR OBEE RGN S5 K%K

= =

D355 TMH BN, JEHE BRI ZE LSS,
OmNEBREL LEWEINTNS, FOLIR
B, REAEEOMHOFTREINTNDIH'Y
DOBEEI) v ITHE B-9ITRTLIKES
CEELETHRD Z EOHRS,

(7) FEX¥—v a2 -EVa—-b

FEF—T a3 B a—NRENANSN—RKFaA
DR TFINORBEBHITEHVATLT, N
AN—=D) b, F—T—FRE. 2EH520NIH2
EDBT ST —-D3DDORENLFIESY ~2 3
CHREERHETS (B—-10),

=] Nobu:hLRFD++:show prov stacks Edue o = - o

HyperLRFD++

Ko ke
Member Name Designation Resuit gestarter g st
- {column_25 w14x99 violated @
9o back
Provision Neme _Result . (Provigion
@) ] | rea—short_non_slender_prism_y_comp_mem violatod | €2
@] | req—short_non_slender_ftb_prism_comp_mem satisfled | A-E3
req_limit_slenderness_ratio_x_comp_mem sotigfled | 87
req_llmlt_sienderness_.rello-y..comp_mam setisfiod | B7
©

Click buttons 10 read provisions

. |

B—7 #F (column_25) DIBTEHER

23 Nobu:hLRFD++:LRFD spec &

GoMar
(GoMerkup) HYpErLRFO s c_;, uc_.’ I ]
€. DEBIGN COMMRBIBIVE STRENG™H g back go starter 9o first
Tha deriga trngrh of compserion membees vhane tierazcts bave
Pusion toes (2xn Ay of{Suc, B H|fs = (Commentary)
o -0 .
K=Ar, (2]
Rk, %18
) £.0 .68 )¢, (1T
for b, > 1.3
==[%T)s [
whore
Ko [P
b ':1/-:‘ )
Ay = grom tres of eaber, in.? (req_short_y
g = specifed yieM rew, kat (req_long_n)
= mudukss of plasticity, ket
K = cifcctive Iength dpctnr
1 = ubyscod leogid of meoder, in, ]
= goraraiag tadiom 0 gaveson sl pleoo of eng, .
b Mhose alero &
nbery este do et oreet e requitetaents of [Son, 8.1 s

oo ATy

B-8 F BB SLRNELDERTR

— 188 —



e e

G ° b k)

The Effective Length of Columns in Unbraced Frames

" OSEMH A, YURA

11

HyperLRFD++

St w0 Qur of oyulvahns pirendond brscod
alutonr Tho Rulee bucking nrem by & colan with

\eth enda pinnar ed a0 ddeway;- (=) Swoy (k) Na Swoy
w8 Ry, ) Sy wnd v @ inctiing suder
~ =g o

mn o G oty o g e by
Lis slaot efteracual cohurm |- The eictive bonga-

factar @y large 1o gasy ewyisoos, apochilly secs
2 eory beigti d i eolioxn design prior 1o
1961 Consequently, the sBactive kgth oaccept appenss

(Continued)

@ D ’ y

SREREORBD 5BIE N1 XK

=== Nobu:hLRFD++:Query B anaar 0

QUERY

1. Keywords: [colunn ) [buckiTng | | ]
2. Pointing Document; [E2 ]
lise off Dlwsnmanis |§m
@ [e31
@ A-85.3 [
2. Search
@
S &
@ 18 2. Search
@
@
@
@

B—-10 BREAEESIVEBENEOYR

4. BbLYIC

KB TIL, REEEZI D Ea—F{T 500
HRMETIINVICETAMEDL ¥ a—B LM 2
L NMNRX—-FT7Txz/b-0Pvy - EFIB
FVFOTORIA T+ P AFLITDNTIRART=,
FETFTIZ, SEEY QM OREHEUEITIIER
BETHDIENRINDN, SEUTOEAMS X
SRABUBEMBELEEELONS,

ERETRUET 1 M TRHU MR TIT A<, LDRE
HEZBHBL, TINST—FEFIHLEZD. i
MELHFT-E0DTBHANEN, BEINTHDHE
HIZSSICHOREEEBRBLTNEIENH D,
DREHFCETIWNICEDNTTOS T LMNERSE

EAREM AT ARTLE Vol. 8 1999

N=&ELTH, YATFLMOF—2 2807, R
L— X7 5701213, CORBA (Common Object
Request Broker Architecture) O X 5 72 #E L L 7=
W=V EIBFTBLENDH S,

¥z, ZHRAINZEEDO SOV S LHAKETS 1.
Xy hT—=JEDT7 RLARTOT T LADOFIENE
DoBERIREDXDITHIET BT, 5EROEE
THhbd, Ry b T—TLEBHLENS, U U5%
OELDEHREZEHEEDL LY —IEABHI—Cx
EBEMEELEZSNS,

FHTRLETOMNIAT - O ZXF L1
Macintosh L TERL 7= HDTH SH. Windows
N=YFI) - A2 —F LIZBNYTHHRFEL TW
B, ZTDEE. NANX—RKFa2A2bF - EFIDIR
FLERBNTR, EFINEODDELIIETRRD
N, A=y NETOFAZRTRIC HTML
(HyperText Markup Language) #F®|BA L 7=, 7.
XML (eXtensible Markup Language) OF[fH HR
gL Tna,

RETEUEEI. B, BiEY. dRETHEEEFICK
STHENKESERS, FFKITLTR—DEHLY
ETFNTREINZIREEN, XEBEOLDREEN
BEAET, BERRERLAINTHWARNE S 2k
EANEAL., FEELTOBENDH B, FHRTIIIA
REOBWA TPz - 0Py IXERNT, &
XETOTI 6T BHEEFRLEN TOsd
DT DONBRERRTFEEERB TS L. RETHEIC
L7270l S LEBHDNIEEHEMRERET
REFEELEZOEND,

BRI, FETNTREXOREDHERIT, W
ERMRD 2 DUMNMEEL TWRWNA, MmEFDMIT
H5 FELLRN) © THHTENE] Lok
R MHESOEXELEIHEIMN, TSI, L0FE
RSO FIEIC K D REFTREREE L
TEREIIREEHS B & W 5 = IEE T 2 BB D IHEE,
SERORMBELEEEZSNS,

S8 ik

1) Fenves, S. J. Tabular
Structural Design, Journal of the Structural
Division, Proc. of ASCE, Vol. 92, No. ST6, pp.
473-490, 1966.

2) Fenves, S. J., Wright, R. N, Stahl, F. I, and Reed,
K. A.: Introduction to SASE : Standards Analysis,
Synthesis, and Expression, National Bureau of
Standards, Report No. NBSIR 87-3513, 1987.

3) Rosenman, M.A. and Gero, J.S.: Design Codes as

Decision Logic for

—189—



BRETEEORE - B - XELOTDDOFHELEFVICHT HHR

Expert Systems, Computer-Aided Design, Vol. 17,
No. 9, pp. 399-409, 1985.

4) Garrett, Jr, J. H. and Fenves, S. J: A
Knowledge-Based Structural Component Design,
Report No. R-86-157, Dept. of Civil Engineering,
Carnegie-Mellon University, 1986.

5) Rasdorf, W. J. and Lakmazaheri, S.: A Logic Based
Approach for Processing Design Standards,
International Journal of Artificial Intelligence for
Engineering Design, Analysis, and Manufacturing,
Vol. 4, No. 3, pp. 179-192, 1990.

6) Yabuki, N. and Law, K. H.: An Object-Logic Model
for the Representation and Processing of Design
Standards, FEngineering with  Computers,
Springer-Verlag, Vol. 9, No. 9, pp. 133-159, 1993.

7)  Cornick, S. M.: HyperCode: The Building Code as
a Hyperdocument, Engineering with Computers,
Vol. 7, No. 1, 1991.

8) Yabuki, N. and Law, K. H.: HyperDocument Model
for Design Standards Documentation, Journal of
Computing in Civil Engineering, ASCE, Vol. 7, No.
2, pp- 218-237, 1993.

9) C(Clifton, C. and Garcia-Molina, H.: Distributed
Processing of Filtering Queries in HyperFile,
Technical Report No. CS-TR-295-90, Dept. of
Computer Science, Princeton University, 1990.

10) Yabuki, N.: An Integrated Framework for Design
Standards Processing, Ph.D. Thesis, Dept. of Civil
Engineering, Stanford University, 1992.

11) Manual of Steel Construction — Load & Resistance
Factor Design, Second Ed., American Institute of
Steel Construction, Inc., 1993.

12) Moss, R.: Prolog++: The Power of Object-Oriented
and Logic Programming, Addison-Wesley, 1994,

13) Yura, J. A.: The Effective Length of Columns in
Unbraced Frames, Engineering Journal, Vol. 8, No.
2, pp. 37-42, 1971.

—190—



