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Abstract

Building Information Modeling (BIM) technology has become widespread in the
construction industry and has been applied in various stages of the construction lifecycle.
However, in Taiwan, most design workflows for reinforced concrete building structures
still focus on application based on structural analysis models. As a result, BIM is mainly
used as a computer drawing tool like CAD (computer aided design) with added functions
including 3D visualization and clash detection, which is undervaluing its potential.
Additionally, structural BIM models are often built in the late stages of projects,
increasing the risk of model clashes with early-stage designs by other divisions, leading
to difficulties for revisions, higher labor costs, and project delays. These limitations
prevent BIM from realizing its full potential benefits in projects.

A review of the evolution of structural analysis work reveals that prior to the
widespread use of BIM, the existing design process was analysis-model-oriented. Design
tasks such as drawings, analysis reports, and quantity take-offs were based on analysis
results, and the related post-processing programs have become sophisticated over time.
However, the lack of effective integration between BIM and structural analysis software
has limited the adoption of BIM, positioning it as a passive digital presentation tool
similar to CAD. In this situation, the workload for engineers have increased as BIM and
structural analysis have to be performed independently. In addition, BIM's potential for
information integration and consistency with other design tasks is far from realized, which

potentially leading to lower design quality.

The demand for BIM in the industry is increasing, causing a heavier workload for
structural engineers. To improve efficiency, this research aims to propose a BIM-oriented
process that leverages existing technology. The proposed process emphasizes the early
integration of BIM as a tool for information integration, streamlining the design process
from modeling to design work generation through updates to a single BIM model. This
approach is expected to enhance design quality, reduce labor costs, and reinforce BIM's

benefits in structural design.

The proposed process has been tested using a 2-floor concrete building structure case
study. The validation was conducted using a experimental group and a control group. The

experimental group used the proposed process for design, while the control group used
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the current design process. To minimize uncertainties affecting the design results, detailed
requirements were established for each step in each process. The evaluation was
performed by measuring the time taken to complete the process and comparing the
consistency between models built in each group. The former represents labor cost, while

the latter represents design quality in practical situations.

The results indicate that the experimental group was able to complete tasks as
efficiently as the control group but with reduced labor costs. This shows that the proposed
BIM-oriented design process is superior to the current design process. The results also
demonstrate that BIM can effectively serve as an information integration tool, ensuring
consistency within the process and among multiple divisions. This addresses the
inconsistency issue of the current design process and has the potential to advance the

application of BIM in the structural design field.

However, this research has certain limitations due to constraints on cost and
implementation. These limitations include structural forms, software, auxiliary programs,
and evaluation methods. The limitations have been described in detail in the thesis and

recommendations for future research have been provided.

In conclusion, this research has proposed a feasible BIM-oriented design process
utilizing current technology and validated through a case study. The results indicate that
BIM can overcome the shortcomings of the current design process and improve
information integration in the structural design process. The findings of this research are
expected to inspire further research and more applications of BIM in the structural design
field.

Keywords: BIM, building structure design, structural design process, information

integration.
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FRAMESECTION '"C608X668" MATERIAL "C288" SHAPE "Concrete Rectangular™ D @
FRAMESECTION "C496X460" MATERIAL "C280" SHAPE "Concrete Rectangular” D 0.4
FRAMESECTION "B3@6X6@0" MATERIAL "C288" SHAPE "Concrete Rectangular” D 6
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8.6 NOTIONALUSERVALUE
@.4 NOTIONALUSERVALUE
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@.3 NOTIONALUSERVALUE
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@ Material Property Data %

General Data
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© Specily Weight Density () Specify Mass Density
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M azz per Unit Wolume 2400 kg

Mechanical Property Data

Modulus of Elagticity, E 250993 legf/mime
Paisson's Ratio, U 0.1667

Coefficient of Thermal Expansion, A 0.0001 1/C
Shear Modulus, G 1075.67 kegf/mme

Dezign Property Data

Modify/Show Matenal Property Design Data...

Advanced Material Property Data
MHanlinear Material Data... Material D amping Properties...

Time Dependent Properties. ..

Modulus of Rupture for Cracked Deflections

© Program Default [Based on Concrete Slab Design Code)

() User Specified

ak Cancel
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Loads Click Ta:
Self Weight Auta
Load Type Multiplier Lateral Load Add New Load
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LL Live a
LR1 Fioof Live 0 Delete Load
Exi, Seigmic 0 Uszer Coefficient
ExE Seismic a User Coefficient
Eva Seismic 1] User Coefficient
EYB Seigmic 0

User Coefficient ] ] Cancel

n
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Drata Overview
Tatal Levels = 5 Edit...
Tatal Materials = 3 1% arning T]
Tatal Frame Sechions = 11 Edit...
Tatal Floor Sections =1 Edit...

Total'wall Sections =0

Cantrals
Model Length Units mm w Export Mapping File ...
Length Tal -
St JelEEnee L Irmport Mapping File ..
Mimimum Curve Length 10
Minimum Curve &ngle 3 Dk
Cancel

[ &lign close ¥, ¥ or Z Coordinates

Bl 3-31EXR 4% % » ETABS ek Td o (4 5])

a
Hevét Structure Fievit Structure Farily Rewvit Structure ETABS Section Femarks Add
ection aterial MName
CA4040 COMCRETE-RECTANGULAR-COLUMN | jRisEt: - 3B CATK40 Section found in ETABS database Edit .
2 CRO=E0 COMCRETE-RECTANGULAR-COLUMM | jRiEE+ - 348 CB<E0 Section found in ETABS database,
3 B1_300 % 600mm M_iRisE L B Concrete_4000psi | B1_300x 600mm | Section created [Revit Stucture concrete of wood paramet
4 B2_300 % 700mm MRt AR Concrete_ 4000psi | B2_300 % 700mm | Section created [Revit Stucture concrete or wood paramet... ML Files ...
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B B40=60 MR T BT JEiER T - IRAEE B40xED Section found in ETAES database
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AEGETE > R EHEFTRERRTE DR RAE 2
gmg@g?wgﬁmgg B2 18 2 WA 4o B 4-8 #ror o

AT AR L T, PR DT A EE | e
FHEAHEATHUEAN L SR FREB I RFEFH I P AEEE o

ByERCEFs EBHERPF 2 i~ HEAREEYE 0N R
49 F IR - B AMEFEFHELNE A AR LR k5 > B2
voenfe ARG F MBI ERC Dl o BRI R- R PE A
AATHAE o F B IS Al R T e B R B % Rl R
ZPE o A HER AT EREEAL S A PREE
Br g f e s h s AR AR UG BTt S PERR A
r%ﬁﬁﬁﬁlJﬁﬁﬂ’ﬂ?rWFJﬁﬁﬁgﬁrﬁﬁaaﬁﬁ%
Br ) o TP RE R A HE 7 B o gk > R T E b 4o B 4-10 H7oF o

AL FHB T EE > RREFHFFE PR E -

N

e H e

B 4-7 R B & 2 49 024 2 )
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Bl A49FMHEA (=) 2A#H3E (+) BEFR 2 A8

58
doi:10.6342/NTU202300549



Tﬁ[ﬁﬂ qb 7 S£-

FO| 7% S B
st
HwEE AT g AL

e FTREHRE O

Bl 4104 54 RER - 23 2 % 2k

256 PERL: B 356 FRMFHPE o
i WEERE (SDL) :@* (At Té— T e iR
SRR TR EATRE S TSDL Q) 0 B B

2 Held o Aol [ 4c ] 4-11

_\?

i, hRERE (RCW) @ % TA47, T i el LM
PooEFHR TR RER, ERFREDTRCW Q) 0 L8 H
2 fcig e BY > PR R RE 2 W,;ﬁg_gﬁﬂu F&Q;ﬁgJﬁ?
B R o A2 A AcR] 4-12 -

iii. [ R A A (LL) = #&* Tadr F& réi‘J o> TAiMEE]
FooRFHEr PR ERFREHTLL @), > B8 HEL
HiE o de 2 7A@ 4-13
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Properties

Area Loads
EEEE 1

Area Loads (1)

X

Structural Analysis

« Hg Edit Type

Load Case SDL(2)
Nature WAREE
Orient to Project
Projected Load O
Forces
Fx 1 0.000 Tf/m?
Py 1 0.000 Tf/m?
Fz1 -0.400 Tf/m?2
Identity Data
Description
Comments
Phasing
Phase Created =8
Phase Demolis... None
Other
Is Reaction [m]
Area 61.560 m? ;
Properties helo Apply
Bl 4-11 Him e 4 F (SDL) e 02 12
Properties x
Line Loads
R M

Line Loads (1)

Structural Analysi

-~ 8 Edit Type
5 £

Load Case RCW (D)
Nature biE
Orient o Project
Uniform Load 1@
Projected Load O
Forces
Fx 1 0.000 Tf/m
Fy 1 0.000 Tf/m
Fz1 -1.000 Tf/m
Moments
Mx 1 0.000 Tf-m/m
My 1 0.000 Tf-m/m
Mz 1 0.000 Tf-m/m
Identity Data
Description
Comments
Phasing

Properties helo

Apply

B 4-12 hag# € (RCW) 4o b2 9)
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Properties x
Area Loads J
EETE 1
Area Loads (1) « Hg Edit Type
Structural Analysis 8
Load Case LL )
Nature A
Orfent to Project
Projected Load (O
Forces #
Fx 1 0.000 Tf/m=
Fy 1 0.000 Tf/m=
Fz1 -0.200 Tf/m?
Identity Data A
Description
Comments
Phasing A
Phase Created 3k
Phase Demolis....None
Other %
Is Reaction 0
Area 161.560 m? ;
Properties help Apply

B 4-13 mis P E (LL) 4oz 3)

Properties x

Boundary Conditions ( ~ £ Edit Type
Structural Analysis #

Orfent to Project

Boundary Cond...iPoint
State Fixed
Translation in

X Translation Fixed

¥ Translation Fixed

Z Translation Fixed
Rotation about

X Rotation Fixed

¥ Rotation Fixed

Z Rotation Fixed
Pranerties helo Apply

BEiE 2

gy
1

Dier T THo TERER | ReoRERRER

A REEALAEE G FE 0 B AR 4-14 HTon o

B4l rRAERZEFRFEERE

61
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2-7 P gk

i. CSiXRevit i (7w f % 8

51 » £ 4% Revit = * 48 GUID k& {7 »
ks T R HH TR A% 2

LRGP & > W ¥ € F L EUER

HEEB AR FLr AT R AR E R T PR RRRET o W

s P2 BFPAEe AT E R TR T2 S, R THIES

PR HEE 0 AW 4150 BE T ) o AP R R RRET FR-
7k & [Shared Parameter ; 123 % & & % & 2 GUID % &4 -

i BARRRAE R THER ) TR TS KR
" Export to create New ETABS.... | Bk 25 8 > 4wB 4-16 77 » £ H
PR i g TOK T B e L EDAE A o ek H0R] Y
FOAL AR XL Sl s EXRlog Mk Y 0 ERIEART B LS
wWEsEH -

iii. 2 ARG eXr 0 b R LB 5 ST-Alexr o

EESAEY «
HALBIR(S):
D:iPraject 11Shared Parameter|Params.txt B3 @) |
SEIFHEG):
SR 28
BN
HEE (D). ..
Eah(M). . .
FRFF (D )
2
HER(E). ..
BE(R)
PR (L
FEE HLH HEEH)

B 4-15 SnfB & * ik ko BT
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& Export to Create New ETABS, SAP2000 or ... X

About  Help
Select Revit Elements Categaries to Export to ETABS /SAP2000/5AFE
Grids 2]
Frames [89) Line Loads (32)

Area Loads (30)
Floar Slabs (15)

[ Export ta ETABS w17, SAP2000 w21, SAFE 2016 or earlier

Cancel

B 4-16 ¢ * CSiXRevit % ) Revit #-7)2_ % 235 ¥

B 5. 03 & 473kt

3-1 % ¢ M

i B fx ETABS — "File (#% ) ;, — "lImport (% » ) ;| — T Revit

Structure .exr File | i # k|4 %= ) 5 ST-Al.exr »

ii. AR TEEY H-RRE BT 2 A (Levels) ~ ##
( Materials ) ~ 4% * %t & ( Frame Sections ) ~ # # %7 & ( Floor
Sections) ~ %75 (Wall Sections > % ) o H P {8 &K T kA
Revit #-3] ¢ S Ml &% ~ pr ¢ g% 5 [ Base, - 4r @ 4-18 #77 >
kg A T K

i, - R o A R R AR E HATE 2 o 4o 4410 ST o (8 %

Tt~ [ HEA TR 6 T R EH -

iv. E_p,ufb‘:a\‘ ]svif"%'r l—OKJ » ETABS g E2 TR & tbﬁ@%‘—ﬁ ¥ 7 %%*@%é

7/

NZ-Aledb > 3] T % » = & o F =0 %~ =2 2§54 4o B 4-20 #757 o
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[ Revit Data Overview/Controls

B 4-17 i¢ * CSiXRevit % »

Drata Overview

Total Levels = 4

Tatal Materials =1

Tatal Frame Sections = 4
Tatal Floor Sections = 2

Total wall Sections =0

Cantralz
todel Length Units mm
Length Tolerance 1
Minimumn Curve Length 10
Minimum Curve Angle 3

[ &lign close 2% or 2 Coordinates

Edt.. 1| = |}
Ed... ®
Edit..
Edit..

o~ Ewpoart Mapping File ...
Impart Mapping File ..
[l

Cancel

ETABS #-4] 2 % %% ¥

@ story Data X
M aster Splice
Story Height Elewation Story Similar To Story Splice Height Story Color
m m m
> EZ=BSFL a3 11.45 Mo Mane Mo 0
EBIaBSFL 37 815 Mo Mone Mo 0
ZBSFL 42 445 Mo MHone Mo ]
Base 0.25
Mate: Right Click on Grid for Options
Refrash Yiew
] 8 Cancel
, o 2 —
Bl 4-18 AR TH v
@ Frame Section Mapping X
F!evétascllr‘l;f]lure Revit Structure Family F!a\;i’:astgﬁ:‘tule ETA?\]Saizctinn Remarks o]
C400=400 COMCRETE-RECTAMGULAR-COLUMMN Cza0 C400-400 Section created [Revit Structure concrete or wood paramet.. Edit
2 CEOO-E00 COMCRETE-RECTANGULAR-COLUMMN Ccaa0 CEO<E00 Section created (Rewit Structure concrete or wood paramet..
3 B300=500 M_iRisE L AR Ccza0 B 300600 Section created [Revit Structure concrete or wood paramet..
4 B400<600 M_iRsE £ MR C280 B40%-600 Section created (Revit Structure concrete or wood paramet.. HML Files

oK

Cancel

B 4-19 & 2 %75 P2 oK T F o
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|

Bl 4-20 p EXR #h% 5 =x % » ETABS 2 #-3|

32 AP A EH T L HEe ABIMEAY ki T A o

L CERUPARS ZFRER®E N Z Y BIM A2 £ R o 4oF
4-20 7 AL R E R 0E L AR FEdE A o

At Ah R4 TCUHW ) &1 E s Bl M@ e T Set View Option
(% W AEF ) , — [ Object Assignment (4 & 45i%) | F #—
" Shell Assignment (Fdpie) o " Frame Assignment (B4 i%)
4w 9 3 TSections (%75 ) ; — TApply, > & & g hEa L
H Ak et R BT B L e B AL K o o
g a0 TAnalyze (4 145) | — Check Model (# & #-
A1) 4 o B IMER JETFTHTHRE o

€% 4 "Display (B ) ;, — "Load Assign (f £4p7%) , —
"Frame ; & "Shell; A5l d e w2 1 £ £ F A
éﬂﬁﬁﬁﬁiﬁﬂﬁ%ﬁﬂﬁﬁﬂﬂ’@%ﬁ%%%§%ﬁﬁi%%°
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3-3 &= A

A A B

i. " File — Import — ETABS Database Tables in Text Files ;| — " Import Type

(%= ~a55%) | E# T Addto Exisiting Model (4c » 35 #3]) | - # 2

i T Advanced Options... (iEFF2%k %) | & » EFFK TE -4 [ ltems

with Same Name (F= % &A4Leh38 B ) 22 [ ltems in Same Location ( F=

.
1

FoRBERSERT TOK, » £ERDE FER

B p ) | oAk A ulE Ao 421 Sk %0 A EAR e £ AL
WA TR 2 0 B BEI A B e i R 5 BIM 4y

¥ crINZ-template.e2K| -

T AR R TR A P oA ] o

@ Tabular Database Import Options - Add to .. X

Coordinate Transformation
Message Control - Itemz with Same Mame  [tems in S ame Location
tems with Same Mame in a DB Tahle

o Crwerwtite previous item

() lgnore subsequent items

tems with Same Matne in Model and Databaze

Joints and Structural Ohjects
-Z'::Z- Replace element in model

o lgnore element in DB
() Add DB element to model with new name

Cther tems
0O Replace tem in model
(O lgnore tem in DB

-":::- Acdd DB item to model with nesw name

Reset Tab Defaults

Ok ] Cancel

Reset Al Defaults

@ Tabular Database Import Options - Add to ... X

Coordinate Transformation
Message Contral  [tems with S ame Name  Items in Same Location

Joints
(O Allow duplicates in the same location
() Replace old ane
o Igrore nesw one

'3::1' lgnare neww one except merge force loads & masses

Structural Objects (Except Links)
() Allow duplicates in the same location
'3::3' Replace old one
() Ignore nesw one

o Ignore new one except merge line object span loads and line ohje

Links
'3:1' Allowy duplicates in the same location
() Replace old one

O Ignore new one

Reset Tab Defaults Reset Al Defaults

OK ] Cancel

Bl 4-21 % » S A AT HCAI B P2 SRR TR T

ii. %o~ = fsa A T Define (2% ) — Material Properties (#4225 )

— 1C280, ¥ 11 | IR AR e SR FH Revit poaRk e

iii. £ = A " Define — Section Properties | ¥ 12§ F| 45 p cP%75 |4 F%’K 2
sl

fer o Pk e o Bt ETABS &b 3 il ¢ p &

§f;)'ﬁaﬁ 0

66
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iv. 4wl 4 T Define — Load Patterns (FEHS) 4 > I Load Cases (£
#iw) , ~ TLoad Combinations (fE£28) 4 > "Mass Sources ( £
XKim) | WP B ENGIED F T R o
3-4 $*£ 3% % : "Define— Load Patterns | i (74 2 4 & {73k % v & * i ¥ 3
FEB B A S B A L e v - R o
35 BHEA R
i H AR R T E4 A & 2— [ Assign (dpi%) — Joint ( & g ) —
Restrains... (*¥4]...) | > A ST HEHPE AT RS A @wdfgysr &
WA BAD R E o NBET L o
ii. B3k 2 P97 M5 {8 T Assign — Shell — Floor Auto Mesh
Options (#4 p & % E % ) ;| — [ For Defining Rigid Diaphram and
Mass Only (#4x &% *> T ZW|EHRFLFTE) | — "Apply, -
iii. BEERB R T EP97F 5 2 {2 T Assign— Frame —End Length Offset |
— TRigid Zone Factor ; ##7 3 #* 0.75 i& 7% 2

3-6 41174 47 B3
i = A K TS 20 WA 4o B 4-22 -
. #7 F5 & TAnalyze | — TRun Analysis (74 45) | & P B4sa 49 o

iii. A4 = &t 4 MDisplay | — " Deformed Shape (%3535 ) | th$titte
¢iEH "TMode (#58) § WA SHICRE > - 5 3 0 BHEd = B
feauls®e ke T BEE S L e Pl gL Y RANCRZ
FHEFEFTET A 28R &2 o 55 F 2 4 T Display |
— 'Show Table ( & 7+ %« ) — ANALYSIS RESULTS — Structure Output
— Modal Information — Table: Modal Periods and Frequencies ; # & ¢

POt = AL A0 e a TR et 4 4L
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iv. gL:iE T Shift+F6 | & " Design (#%3*) — Concrete Frame Design (/& % 4
1 #3K 35 ) — Start Design/Check (B 4e3%3- /& +7) | & & O s 73K
e

V. Xt = > (8 8E T Design — Concrete Frame Design — Display Design
Inffo ( B 7% F ) , — [ Design Output ( 3% ’Lﬁk b)) EHE

"Identify All Failure (337 4»2) | B PFed et TR a2

~

TL A 2 4ol 4-23 #rn o H o *ﬁ AT TV AR
PR R FRAKEG C AL AR o d AR LR
SRR A ORI AT L B R EE R R LA i)
Gl (PR R YRR R T IE R E - e o

37 ik pr B A T
i P ERET G5 NZ-A2edb -
i 3 € AT AR R

3-8 EATH AL FTE R A NZ-A2 5 = {2 S0 R 2 M (hdcd 4-2
G R R AW 4-24 4T o WY ORI T BRI Wk -

W

39 =4 ¢ w#4h % 0 & ETABS ¢ TFile , — TExport ( % 1) |, — I Revit

Structure .exr File | #-p & eficf)] %= 3 2 NZ-A2.exr -
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# 4-1 #5273 NZ-Al o = #js 2. ik s

%%
=
%
N
\ld}_
Rz
e

YO EF
UX uy uz RX RY RZ

0.489 |2.045| 0.003 0.849 0.000 0.044 0.000 0.044

0.475 | 2.105| 0.879 0.006 0.000 0.000 0.011 0.005

0.425 | 2.353 | 0.008 0.042 0.000 0.002 0.000 0.844

2 A2 HAINZA2 # = 2 G B 5B TR
P HE
FE O\ HEF ¥
UX uy uz RX RY RZ

0.440 | 2.273| 0.003 0.869 0.000 0.040 0.000 0.036

0.428 |2.336| 0.892 0.004 0.000 0.000 0.010 0.005

0.383 |2.611| 0.008 0.035 0.000 0.002 0.000 0.864

R 4-22 3% == = 2. ETABS #-3] NZ-Al
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| NZ-AL 335 5 % 258 7 B2

el
=

R 4-23 #-

L
=]

W 4-24 07 NZ-A2 3% 3+
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B 5. 04 BIM { #7

4-1 %~ ¥ MR DMt % {372 BIM R o
i. ¢ ® CSiXRevit® » Revit - % & & * 3% 4 > 3 0| § 5 mish
B EHEL T @2 % o Revit i jrghif t4g— "Tp %, —> 7
By iediis 2 BRABFRAET A/ FTREMY ¥ wahtm:
"CHT, » -8 i2ec i TENU, 7 BfasE 2 % fblde™ !

"C:\Program Files\Autodesk\Revit 2022\Revit.exe" /language ENU

il E v R B Revit #4] ST-Alrvt > & T Add-Ins (3 £ &) | —
" External Tools ( *t3%x1 & ) | 3 [ Import to Update Existing Revit
Project From ETABS | » H13R4cH] 4-25 2 X T F % o d *F F F B ht
F %% 0 7 9% TFrames £ & {7 { #7 - " Mapping Options ; ¥ /3%
TRPS DR > d R LA S TG 2N B F N
R8T H AL 0 Yo 4-26 S0 o

T2

She

i R AT TOK, o AR B e LATH B85 TR e 91

poF B EZ R ffr; ¢ i th x4 A 5 EXRlog shesghme > M2 F

GAREBECTT B f o W] 427 5 e ofbendta B G o BT A 2 E G
B AT
iv. A Revit #rrzaip 45 2 28 { 7% = 0 RIFEF A 4cB 4-28 17 0 ¥

HATH 5 ST-AZIVEe Tt 0 BHEAREF RS o

B 5 05 AB i) % i

5-1 § #7:& # BIM #-7) - r}«tﬁ&ﬁgmg‘{;g;ﬁa?% .
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Import from ETABS to update Revit Project
About  Help

Select Revit Elements to Update Column
() Grid Lines (8] ("] Paint Loads Columns present in ETABS/SAP2000 model = 28
8 Frames (89 (] Line Loads (28] Delete columns in project and create new instance
) walls (] Area Loads (301
[ Floor Slabs (15] [J) Load Combos (89] Structural Framing

Beam/Braces present in ETABS/SAP2000 model =61

selected objects only Delete beams/braces i project
Mapping Options Floor
Wall Sections Floors present in ETABS/SAP2000 model =15

Floor Sections Object Delets flooxs in project and create new instances which were meshed in ETABS model

Information to Update Wall
O Locations and Releases Walls present in ETABS/SAP2000 model =0
(O Designs and Magnitudes Delete Walls in project and create new mstance
O Both

0K Cancel

Columns present in Revit Project = 28

which were meshed in ETABS model

Beam/Braces present in Revit Project =61

and create new mnstances which were meshed m ETABS model

Floors present in Revit Project=15

Walls present in Revit Project =0

which were meshed in E

B 4-25 # Revit & » EXR 2. 3%k T & »

Frame Section Mappi

Column Mapping

BS model

ETABS/SAP2000 Section

C600X600

ng

Revit Family Name Revit Family Type
CONCRETE-RECTANGULA... C4003400
CONCRETE-RECTANGULA... C600X600

Beam Mapping
ETABS/S5AP2000 Section Revit Family Name Revit Family Type
iR AR B300X600
B400XE00 iRt LR B400E600
B400X700 RS E-ERAE B400X700
BS500X700 iRt LR B500X700
Brace Mapping
ETABS/SAP2000 Section Revit Family Name Revit Family Type
(1] Cancel

B 4-26 = Revit % » EXR f§2 1% i+ %75 p& &%

72
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Properties

Bl 4-27 7 Revit = » EXR ) = = 2. % 4 EXRlog #§ i

M_R 5+ -5EAR
I B400X700

Structural Framing (Gir ~ £ Edit Type

Constraints
Reference Level

Changed Beam section

412387
412309
412311
412313
412315
412317
412319
412321
412323
412325
412327
412329
412331
412333
412335
412337
412339
412342
412344
412346
412348
412358
412352
412354
412356
412892
422192
422285
422282
422747
422766
422966

<varies>

Start Level Off...

0.0000

End Level Offset

0.0000

Cross-Section ...

0.00°

Geametric Position

yz Justification

Uniform

y Justification

Origin

y Offset Value

0.0000

z Justification

Top

z Offset Value

0.0000

Materials and Fini
Structural Mat...

shes
280

Structural
Cut Length

<varies>

Structural Usa...

Girder

Start Attachm...
Properties help

End Elevation

from
from
from
from
from
from
from
from
from
1rom
from
from
from
from
from
from
1rom
from
from
from
from
from
from
from
from
1rom
from
from
from
from
from
from

B400X600
B40@X600
BAd@X600
BAd@X600
BAd@X600
B400X600
B400X600
B400X600
B400X600
B40@X600
B4d@X600
BAd@X600
BAd@X600
B400X600
B400X600
B400X600
B400X600
B400X600
B400X600
B4d@X600
BAd@X600
BAd@X600
B400X600
B400Xc00
B400Xc00
B400X600
B400X600
B4d@Xe00
B4d@Xe00
B4d@Xe00
B400Xc00
B400Xc00

tor the following elements:

to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to

BA0@X7 00
BA0@X7 00
BA@@X7 00
BA@@X7 00
BA@@X7 00
B40aX7 00
B40aX7 00
BA0@X7 00
BA0@X7 00
B50@X7 00
BA0@X7 a0
BA@@X7 00
BA@@X7 00
B40aX7 00
B40aX7 00
B40aX7 00
BA0aX7 00
BA0@X7 00
BA0@X7 00
BA0@X7 a0
BA@@X7 00
BA@@X7 00
B40aX7 00
B40aX7 00
B40aX7 00
BA0aX7 00
BA0@X7 00
BA0@X7 a0
BA0@X7 a0
BA0@X7 a0
B40aX7 00
B40aX7 00

Bl 4-28 F S o B4 A SRR %
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412 A%E BREHIE &

MR FiRYp A 3-1° BEL06 D 10 (I P ik B o

B8 06 K%

6-1 % { &5 BIM #-3) @ s AR F & (ARBLV) -

B 5. 07 BIM 2= §

7-1 Bz ST-A2.rvt @ ¥ 5 % ST-Blurvt o

¥
4y

72 L AEAa g TR THa- TRl ReRfafEeonEL
g ARidg—> TERTd g | E# AR-BLrvt -

7-3 ik pRjie B B s foA o
L R EE HELTE
ii. BAvkHPE o

T-4 AFESITHA  ARREE G o2 B &3 EHNE > 0B 429 T e

7-5 P MRk L B 2 2 WA 4-300 EB-G B n ke o ] T K
g, - Tema 2 | — TExport to Update Existing ETABS | — § if i 78
"Revit Selected Elements Only |, %15 13 & A » K T H o 4o 4-31 0 &

T TOK, fsik @ #h% 5 ST-Blexr o

B 4-20 A7H{ A 2 A 4T HCAIA B () #FE (7)) HRE
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B 4-30 iz 45 [fe ¥ Bl ¥ = = 2 #4] ST-Bl

Export to Create New ETABS, SAP2000 or 5. X

About Help
Select Revit Elements Categories to Export to ETABS/SAP2000/SAFE
Na Grids B Foint Loads (2)
B Frames (5) No Line Loads
No Walls B Arealoads (2)
B Floor Slabs (1) Mo Load Combos
No Footings

B Revit Selected Elements Only

(] Export to ETABS 17, SAP2000 v21, SAFE 2016 or earlier

Cancel

B 4-31 $-3) ST-Bl % 41 ¢ w6k % 2 3% 257
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BB 08 A 47383+

8-1 & » ¥ Mk %

I. F Fz NZ-

EH - B ST-BLexro d »t 4w e 5o e B B

AP E D RERIILD " e F 0 4o 4-32 95T o

i, mEm AT TOK, B4s®r > BrxA T 574 5 NZ-Bledb
SR 4o B 4-33 # o

-E Frame Section Mapping

Revit Revit ETA4BS | Add [
Stucture Bevit Structure Family Stucture Section Remarks
Section I aterial I arme: | Edit .. |
BA00=700 [ o Cz80 B300<700 | Section found in ETABS databaze.
2 B400<E00 [ i e C2a0 E400+E600 | Section found in ETAES database.
3 B4OO-<F00 [ o Cz80 B400<700 | Section found in ETABS databaze. |W|
. les ...
| oK |

B] 4-32 %= ~ ST-Bl.exr pFenérm pt 543K T F o

B] 4-33 %= » %= = 2. NZ-B1 #-3
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8-2 & & HCAIHE T Fld
I. I/ZQF}?-‘J + fl'i%a —E*‘#‘]" ’ E—P:\s*‘ﬁ‘l—— s o

. WA EE R TR R T D R RRRER L ¢ ORI o deR] 4-34

[ABeam Information X
Object 1D
Story Label Unique Name
BIABSFL B20 418179
Object Data
Geometry Assignments Loads Design
¥ Load Pattern: DL
Point Force 2 tonf at 3.2 m (Gravity)
“ Load Pattern: LL
Point Force 10 tonf at 3.2 m [Gravity)

Point Force
Frame point force load.

0K Cancel

Bl 4-34 378k £ 2 miid o

8-3 % Th|MH M ¢ L 4EH EA g > & T Floor Meshing Options | 1§ i #
" For Defining Rigid Diaphram and Mass Only ;| -

84 HiFAITE K BAEHNFLITERIRT: P NZBL v = 2ficis e 28
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Ex
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% 3 10 B 4403 2 A

101 (ARERBIMED : v & FREERRA -
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4 43403 NZBL + = i~ k9 & 40 5 g 0
Wi | aw | ma nall b 2
UX Uy uz RX RY RZ
1 0.454 | 2.203| 0.001 0.876 0.000 0.041 0.000 0.029
2 0.441 | 2.268| 0.894 0.003 0.000 0.000 0.010 0.005
3 0.396 | 2.525| 0.007 0.029 0.000 0.003 0.000 0.871

Bl 4-35 #-73) NZ-Bl # +> % &
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TR R kg A 3-2¢ BELIL D 14 HUE B kAP o

B 11 & X @4

11-1 2 % 2 # BIM #7] @ jea iﬁlékéi‘ﬁa‘%ﬂiﬁ‘g% (AR-Al.rvt) -

B e 12 Akt

12-1 & % [~ PR R EFTE & % ¢ B gc ETABS — File — New Model |

— £ # [ Use Settings from a Model file... ; — % # NZ-template.edb -
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12-2  ixdglpe B AL 414 45407

% " New Model Quick Templates ; 4% # 4% " Custom Grid Spacing ; fr

" Custom Story Data ; - i/~ % 2hiE T Edit Grid Data ; f= " Edit Story

Data | i& {7 & £ 43K 2> 4B 4-37 2B 4-38 - ¥~ = E 4% [ Grid
Only , »4cpt3k &%+t ETABS T g 4 &3¢ f=%

#* %12 Draw — Draw Beam/Column/Brace Objects ;

bt
e R EALSHI R M R R R E RERAHE

TR T oo

iii. #* g% 2 Draw— Draw Floor/Wall | i % 245 - 4~ #H 2 & = =

1) 4e ] 4-39 #7 o

2 W
2_

E story Data X
I aster Splice
Stary Height Elevation Stary Similar To Stary Splice Height Story Color
m m m
Story2 37 815 No Stony3 No D [ ]
Storyl 4.2 445 Mo Story3 Ma 1] _
Base 025
Mate: Right Click on Grid for Options
Refresh View

Cancel

] 4-37 ETABS® 2 2k % %
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3 Grid System Data

Grid System Mame

Stary Range Option

Click to Maodify/Show:

G1 © Default - A1 Steries | Fieference Paints... ‘
() User Specified 1
S @R | Feference Planes... ] 0 9 0 0Oe0
Top Story
Global ¥ m | Storyd Optiohs \'\
Global ¥ m Bottom Story Bubble Size 125 m o p
Fotation deg | Base Gnid Calor _
Rectangular Grids
© Display Grid Data as Ordinates () Display Grid Data az Spasing Quick Start Mew Rectangular Grids...
x Grid Data ' Gnid Data
Grid ID * Ordinate [m] “izible Bubble Loc Grid 1D *' Drdinate [m] Wisible Bubble Lo
a Yes End Add o Yes Start Add
iEB Yes End EE Yes Start
Delete Delete

3 162 Yes End B-1 9.8 Yes Start

4 228 e End B-2 13 A Start

41 26 e End Soit C 147 A Start Sort

4-2 292 ‘es End
General Grids
Grid ID *1 [m) 1 [m) ®2 [m) Y2 [m) “Wizible Bubble Loc
#dd
Delete
Sart by 1D
Ok | Cancel ‘

Bl 4-38 ETABS ¥ 2 3% €

B 4-39 4~ 1= ¥ = = 2. ETABS #-3
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12-3 o ER A RHA 3T s M RERRE BHEE 47 [ Assign —
Frame Loads ; # "Shell Loads ; *c /s &€ - ¥ R4 RT> 22T Rl
#H FRAp e o

12-4  BHEA AR A

i BB EE XA R REAIE > AR AKRE

1

ii. B4 @ E P97 H4F— [ Assign — Shell — Diaphragms ; =4 ¢ ¥
M e 53 3E A DL WMEMRIE T 0 F G 0 RIRET B s f)E ATk
PR E - E8 TRIigId ) « T+ 8L TEPTH R TRFE R
# 4~ 2|1 F 5 " For Defining Rigid Diaphram and Mass Only ; -

iii. BERE R T LT REAFARF 0 AFK L0750
TNE ¥

iv. R seac e ;;&?.Eﬁ,f@y%%#w ’
e e B ETABSfEREApR > 27 F 3K 2o

SRS S

12-5 v vkt %ﬁ'li}*%;% ?ﬁ;NZ-Al.edb P TR FAFTE R W
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5. 13BIM i ¥
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R SE T EFTY D1
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B 4-40 NZ-Alt ¥ 5 5 2w R 7 L4 2

Wl 4-41 NZ-A24 11 3 %
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% 44 HA NZ-AL # = fEf 2 k2 e T E W
WE | aw | 5 FREL”
UX uy uz RX RY RZ
1 | 0490 [2.041| 0003 | 0.850 | 0.000 | 0.044 | 0.000 | 0.043
2 | 0475 |2.105| 0.879 | 0.006 | 0.000 | 0.000 | 0.012 | 0.005
3 | 0425 |2353| 0.008 | 0.041 | 0.000 | 0.002 | 0.00 | 0.845
% 4-5 H7 NZ-A2 5 = HofL 2 kP & 5 B g 0
WE | aw |5 FARE”
UX uy uz RX RY RZ
1 | 0440 |2273| 0002 | 0.870 | 0.000 | 0.041 | 0.000 | 0.035
2 | 0428 |2336| 0892 | 0.004 | 0.000 | 0000 | 0.010 | 0.006
3 |0.383|2611| 0.008 | 0.034 | 0.000 | 0.003 | 0.00 | 0.865

Bl 4-42 $H PR e g A RK G = =+ 2 #01] ST-A2
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422 HEEBRHIE

PTN G gk A 329 BEL15 T 18 IE B ik AP o

F5 15 %

15-1 % {2 # BIM #7] : "‘L?f“ﬁﬁ,&%—*ﬁi fe 3 (AR-Blrvt) o

A

16-1 R c NZ-A2.edb : % ETABS ® B ke ¥ 75374 5 NZ-Bl.edb -

16-2 iz WA P HCT)  ATHE A B AFIRZ B o

16-3 P ER T HETRFBAH KHPL -

16-4  SHA TR L ERATH A EREE > A TR SRR IR e

16-5 A FA 783

R TR i = R s BE b drd 4-6 #5073 NZ-Bl =+ = #i0f
LW R R Rk 4430 MR B R L

B 5. 17 BIM i ¥

17-1 Bk ST-Alrvt @ ¥ 5374 5 ST-Blavt -

17-2 L v A7) s

Rt

17-3  ix¥p [fe BB ig e BIM 03] & B4 i > AT PR i - 2B RS2
WoAl4o B 444 - 300 0 BHEBARRF R A

B 5. 18BIM i ¥

18-1 {ATEABIM A v FFALEAXTE -
% 4-6 #7 NZ-Bl % = #ji 2 b &r S0 8 0

R | &¥ | HEF
UX uy uz RX RY RZ

1 0.441 | 2.268 | 0.002 0.876 0.000 0.041 0.000 0.029
2 0.429 |2.331| 0.894 0.003 0.000 0.000 0.010 0.005
3 0.385 | 2.597| 0.007 0.029 0.000 0.004 0.000 0.871
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02| Fasdfc | ST 32 76% | 67%

03| ~11&k: | #11NZ 7 17% 15% 42

04| Fawé | B4 ST 3 7% 6%

05| A% | =% BIM 48

06 | H%L # # BIM

07 | Fasi | B ST 4 67% 8%
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09| Fwé | ST 0 0% 0%
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o E A0 HRE AT R R o @ F BB R B
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2A9HBe LT IFRLE (Hin: 24)

] o YRR (R ) Yo
JriE i HEE e | 2TEAY)
A 45 HA) 28 (58%) 7 (17%) -21 (-75%)
AR BIM -7 20 (42%) 35 (83%) +15 (+75%)
£ 2k 48 (100%) 42 (100%) -6 (-13%)
A 37 A 5 (71%) 2 (33%) -3 (-60%)
B %% BIM#: 2 (29%) 4 (67%) +2 (+100%)
22+ 7 (100%) 6 (100%) -1 (-14%)
A 17 3 33 (60%) 9 (19%) -4 (-73%)
AR +BIE BIM#-7] 22 (40%) 39 (81%) +17 (+77%)
22k 55 (100%) 48 (100%) -7 (-13%)
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