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STEP Entities in Integrated Design System for Tall Buildings
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The planning process of complex projects in tall building is characterized by the cooperation of many involved specialists
and by a high degree of information exchange. In order to improve the quality of the structural design of tall buildings,
information of different involved pariners in the planning process has to be integrated.

This paper aims to introduce a concept of the integrated structural design for the tall building using STEP(Standard for

the Exchange of Product Model Data). In this study, the entities of mass, column shortening, and serviceability evaluation
for structural design in tall buildings are proposed.
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ol tiate] ZHZA BFEo|th. EF, EA Al2Hof

= g #3gsia
W3] A3 A FFo2, 1 BEHo] AEY A
d57(Life cycle)oll 2HA AF dolHE dE
T e THHL WAUSE AFTske Aol
< AR BEY, 7Y, 5% B4R
A, 2k Adel #E9 &8 ZEEF(Application
Protocol) 59 ZE(Part)E TFAH glon, A%
ToFollAM ALgEtE ZREZL tid 2
@ AP221 : Functional Data and its Schematic
Representations for Process Plant
@ AP225 : Building Elements Using Explicit
Shape Representations
@ AP227 : Plant Spatial Arrangement
@ AP228 : Building Services : Heating, Ventilation
& Air Conditioning
® AP230 : Building Structural Frame Steelwork
©® AP231 : Process Fngineering Data Process Design/
Process Specification of Major Equipment
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2,21 #= F==0} 2HE Z=2EZ AP230

ISO 1080314 A4 AP230 Structural Steel
Frame?} #EE HEZA AFHE 23 A3 a7=%
S BEAI7] AT FHAL AR-S st sl
AP2302 4719 FE o2 Fojx =t DEPL3A
(Analysis), DEP2: %4 4 A (Member Design), DEP3:
43 A7 (Connection Design), DEP4:ZHZY
(Detail Steelwork) 2 EFE T AP230S HE72
B 3o g AAE 93 ZE JEE SAA R
AdEEE Yt o, FEZIZA2Y Zzte
DEPE o] € dHEZ #A8Y. 725 72
sl Bad 48 A5E DEPIAIA B = ook
RE DEPYl| 3522 #85= dEE 2= SIRUCTURE
(T-% A 2¥9), MATERIAL (A £54)), SECTION_
PROFILE(2+9 %), SECTION_PROPERTIES (&3 &
), POINT(H #H) o] glor, DEPId: < 1>

(E 1) Analysis Entity (DEP1)
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STEPZ|&< &¥stA A7 Mdsia e =Y
ol < Product Interface Steel Construction (PSS
Produkschnittstelle Stahlbau)=d-& 7}@3l1ch. PSS
B2l =9 dg F2Y3)(DSTV Deutscher Stahlbau
-Verband)®el| ola] 7zE9] TR, A4 5 22
TAE Adshe BokdlA T2EC dolHE A
Al £@st7] s AEEAG. &, pssEde =
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Bo] AgHoAA T 9l

<1 2>t @A) pssrdy BHE" AuAel
o9& vehdth I8elM 20| Draftys B4 9
T2} $1A, General data®] 7 -$€ FA9 B
A 42 & Uehia 9lom, o] Draftehs
AYYeE FHsT vk ®=3 NC3ID 9oz
SHEHEA 3 BAG ARAG o] A B
. NC3D%Y 9ol Surface treatment o] L3 =
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g2 FZ317] S84 E 15010308 Part 119] Express
o} o] &3t AEElE B ofstAU Express-GE ©]
g3t} ojoja o2 FHIT} I U Expresst
o2 Aojd AEEES 150-10303 Part 2114 74

A ne} B8 BYE vt STEPT
U= g8 doh

Express1 o1& e El-4/3- ) (Entity- Attribute-
Relationship) 2.2l 7]2¢ R A Z A STEP)
A NEEE BE SEZEEZ Y Express® XS
o} 28] o] RS T Yo REF A
o] Express-GO|H, Express®| 44l 189 &
AHoRA ARGAREY oAb ARGAT

£¢)3 STEP #d & H2E Fejo|n, 150-10303
Part2] of Fel¥ WAl oie} +4€0. STEP
YL Yol HYAMY 5 s+ ‘HEADER/
Z(section) T T2 HAE 913 ZE HolH7}
MAE Y A= ‘DATAZ LR o] Fox 9t}

3. STEP 2E|E| g2

SXlM0|| RS Mass2| STEP AE|E|
270l A A3 AP2303 PSSy R a4 HhHg A
dtF 7ol AN S Al BA Massoll T
g QIEEl Y] o7t Hasitt
<E 2oE Ao Massd W3t dEEZ A9

(£ 2) Entity definition by Express (Mass)

ENTITY Mass; T
No : OPTIONAL No :H%
INTEGER;

mX : OPTIONAL REAL; |mX : x5 W& 354d%
mY : OPTIONAL REAL; mY : y% W39 JFA%
mZ : OPTIONAL REAL; mZ : 73 943 A5dF
rmX: OPTIONAL REAL; |rmX : x3 3]#ake]
TG

rmY : OPTIONAL REAL; |rmY : y% 3] 7%3ke]
YRS HAF

mZ: OPTIONAL REAL; [rmZ : z% 3 :%eke]
HAYSAF

Nod : OPTIONAL Node; [Nod : A%# &
END_ENTITY;
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(38 3) Express-G (Mass)

5otk Masst 52 %F(lumped Mass)2.2 3
A= x, y, 2% FF JFAFH x, y, 25 A
Bee] AP EF R Yepol .

<3¥ 3>& <& 2>F Express-GE FHF ofolc},

3 £4o] FQastry £ Ao A= PCA (Portland
Cement Association)o| 4l Atste uelEe 2&
o] 7l CSA(Column Shortening Analysis) 2.
a2#30g o2 STEP AEE S AR AT

CSA Z2T3e] JHARE Bl 75354
FAA Do AefElE <& 3~7>9) JeRiIT
<& 3> A48 dEHE 7FF54FY HYRA
of gt 71 2R A& Fof U FEY AE
Eol7t AAHD, <& = FFaFH N o
FE MAe SIYUEY 4¥AE, EHIUTAS,

g Assd g FR7} Hojdn.
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<1¥ 4>+ <E 3~7>F Express-GE X d3 9

ojltty. IHA HEo] F2E SHA 7|&d B9
%o} d+ Cross_Section, Material, Element 1E]E]
g AU &8, 755aT A4 E A F
7HH o2 AHoH 57 dEEEe] HolHE F53}
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<E e 71FE4AHF HMF #Hd EuF

(E 3) Entity definition by Express (CS_Element)

ENTITY CS_Element;

No : OPTIONAL INTEGER; HE

Fn : STRING; AEF o8

Fh : OPTIONAL REAL; AEF &0l

Ele : Eement; HAHE

Mat : CS_material; AP E/S
Reb : Rebar; ATHE

Gen : CS General; END_ENTITY; | &4 % UukAlgH 5

(E 4) Entity definition by Express (CS Material)

ENTITY CS_Material;
No : OPTIONAL INTEGER; Ho

E : OPTIONAL REAL; ZIYE 43RE
Cr : OPTIONAL REAL; ERIg=

Ds : OPTIONAL REAL; FRARTE

END_ENTITY;

(¥ b5) Entity definition by Express (CS Load)

ENTITY CS Load;

No : OPTIONAL INTEGER;, |H&

Fn : STRING; AES oE

Typ : load_typ; 3+5EF (DD, LL efc.)
Ls : OPTIONAL REAL; 35k

T : OPTIONAL INTEGER; A &tAl A

Ele : CS_Flement; ZAFRAANS
END_ENTITY:

{FE 6) Entity definition by Express (CS_General)

ENTITY CS General;

Rh : OPTIONAL REAL;
T : OPTIONAL INTEGER;
END_ENTITY;

IE=E
E3¥ A A (Target day)

(E 7) Entity definition by Express (Rebar)

ENTITY Rebar;
No : OPTIONAL INTEGER; WE
Typ : STRING, AIEF
Nu : OPTIONAL INTEGER; ANG
END_ENTITY:
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el N TEGER ] |
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SETTae_sTAmG ||
Ho
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REAL [ L ! CEI
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(a8 4) Express-G (Column Shortening)

(E 8) Physical file(Column Shortening) STEPTIY e o) e St} ¢d7)H Are &

#1=MATERIAL(1, KS400',2738.9,$,0.00002354,0.00001,$,$,%,5) AA o} dde] th3 AR ElementE ©)&= 2 A
#2=CROSS_SECHON(1,.REC.,$,'100X200’,20000,$,$,$,$,$,$,$,$,$, - - = = =1 A) sl 7)
55555555555559559595555555855558855%9; | 2O AT AR R V15HLT AN Lad 4%

#3=VERTEX(5,0.00.0,0.09); A& E STEPL.E YeR St
#4=VERTEX($,1.0,00,00,9);

e-SUBSTRUCIURCL THREE DML 43445 3.3 Al2A EJI0| Ee3 STEP YElE]
gﬁéﬁfo%%m 21F089 AANE R e F2E
#9=VERTEX($,00,0.0,360.0,9); BAEA GEF S Frshks AR ohie) BT
Zﬂf_ﬁ%éo 360?;20 08, ol ALE 5 AEOE IR 1B 1ol m AR
#ID-NODE("3" #6411 7t 25 2717 WS WOE AT Sass
#13=VERTEX($,1.000,0.0$); =2 vl giejA AT TS UE8I=S AR oF 3T
I A 233089 $51790 U 592 FHHAlong
#16=ELEMENT(" 2", BEAM, (#10,412) #16.6:$ 43,4341 Wind) 7255 #1F ohe} T2 28 (Across-
#17=CS_MATERIAL(1,2738.9,0.98,0.0008,#1) Wind) 7HE8RE A Jehdr] wiEd F gakd
Eﬁ:gmﬂ/f“}f@m UE SRE oI Bksolok Ak Fuele T8
#20=(5:ELMNT(1;,,9’,60,#14/#17,#18,#19) H7E7 el AEE YA otk ol ket & ATalA
#21=CS_ELEMENT(2,”,360,#16,#17 #18,#19) AAHILE A FEE R 2 AT 37
Lo s s $28 U AT Bl A
#24=CS_LOAD(, LLL,0.00.0,407.115 1000,420) <E 9>ME Ao du AR 2wl
#25=CS_LOAD(4,”, LL,0.0,0.0,409.077,1000,#21) AEE AEE 14594 44T HH4AEY
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(E 9) Entity definition by Express
(Sbuilding Factor)

{(E 11) Entity definition by Express
(Alongwind_NBCC)

ENTITY SBUILDING Factor;

H : OPTIONAL REAL; AEF0

W : OPTIONAL REAL; AEE

D : OPTIONAL REAL; AEE

nW : OPTIONAL REAL; Zusr 7842
nD : OPTIONAL REAL; Zu3t pgus
BW : OPTIONAL REAL; e A
8D : OPTIONAL REAL; W AR
0B : OPTIONAL REAL; HaAEEE

V : OPTIONAL REAL; AAFT4
END_ENTITY:

(X 10) Entity definition by Express
(Swind_Factor)

ENTITY SWIND_Factor;

Ce : STRING; o=
o : OPTIONAL REAL; IEEZAS
K : OPTIONAL REAL; ZEASF

END_ENTITY;

%, AAFS A AEEE Yehiigled, o&
ALONGWIND_NBCC® ACROSSWIND_NBCC9)
A E] o] et FFE MAh <E 10>0 4
= AEY YA ©E L=F59 o wE Aol
o, &9 dAEEY #E FIE 2Ho] o <®
11> M= F4Ead thste ALLAF7HE sfutte]
NBCC1995¢] 1t&S A& Aoy, <& 12>= ¥
A zpake] gk AH8AB7HE NBCCI99%5 752
JEE R Fg Aot <ad 5> ALGAHIIE

ENTITY ALONGWIND NBCC;
Cr : SIRING 7=

C : OPTIONAL REAL; F4AT

s : OPTIONAL REAL; TFEZAAS

F : OPTIONAL RFAL; 7FAE oA H
q : OPTIONAL REAL; AR ==y

gp : OPTIONAL REAL; HojA 5
SBF : SBUILDING_Factor; AEATHE
SWF : SWIND Factor; AT HE

END_ENTITY;

(¥ 12> Entity definition by Express
(Acrosswind_NBCC)

ENTITY ACROSSWIND_NBCC;

Cr : STRING; =

VH : OPTIONAL REAL; s F&
gp : OPTIONAL REAL; Hj A
SBF : SBUILDING_Factor; AEATHE
END_ENTITY;

EXPRESS-GZ UERd oojt},

B AT AL 212 AEL H1%0] 240m
o, HHA| T+ 50mx50me|th. I{F7]% 0125Hz,
ZHATE 001, AEFPTLEE 1%kg/m’o|H, =
FEE BAY, AAFEL 264m/s0lTh

Gl A o dEEE L3 E83 Ay
the9] < 13>3 2t}

SBUILDING Factoroll 419} k&2 2|-g-dA|o)A 5o

A1 2% %] 2m, DEEF} BEF 47} 50m, TAFS

2BE 4:| Shuilding_Factor |o—-‘°*‘1F—‘

Bo.Pp.V

HW.DN,

J

REAL

E

AlongWind_NBCC

SWE ul Swind_Factor

AcrossWind_NBCC

C

: q STRING | | oK

C.sFag, REAL I

(3% b) Express-G(Serviceability Evaluation)
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(E 13) Physical file(Serviceability)

150-10303-21;

HFADER;

FILE_DESCRIPTION(($),");

FILE_ NAME( Serviceability Evaluatior!,2006-03-10T4

10:35+9:00' " Yong-So0')('KoreaMaritime University
Korea) $$,$,);

FILE_SCHEMA(('Serviceability Evaluation'));
ENDSEC,

DATA;

#1=SBILDING_Factor(240,50,50,0.125,0.125,0.01,0.01,195,26 4);
#2=SWIND _Factor('B',05,0.1);
#3=ALONGWIND_NBCC('NBCC1995',0.00065,0.14,0.36,
0453,3.6,#1,#2);
#4=ACROSSWIND_NBCC('NBCC1995',38.8,3.6,#1);
ENDSEC;

END-ISO-10303-21;

T 0125He, 4184 00100, AEHF LS 19%5kg/m’,
AAFSE 264m/s8) YR Y 9ok
SWIND_Factor®| W82 A& dA7} Ad=H=

Aol BE =FE BY IEEE

T 0.19] Foloh
ALONGWIND_NBCCE FWarl& 5

&% NBCC 19959 F¢AT 0.00065, FE7T4

A4 014, 7H2E AR M) 036, 71EE5 59 0453,

HAQAS 369 I grolm, #1S SBUILDING

Factor®} JAEH = AEATHI O, #2= SWIND_

Factor$} 9425 E F3l5A AT
ACROSSWIND_NBCCollM & 345 E4 38.8m/s,

H) A4 3.600 thak grolth ®=3 #1-& SBUILDING_

Factor$} QA= AEASFHEOY.
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