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A Study on the simplification of Inputting Attributes into a Building
Information Model -1: The Development of BIM Attributes
Classification and Parametric Model for Retaining Wall
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Abstract Construction goes through a life cycle, ordering, design, construction, operation, and maintenance.
This process generates a vast amount of data. The ideal building information model should have all of
this information. This study proposes a method to simplify the task of inputting information into a
building information model (BIM). It uses the BIM as the first file in which information is recorded. To
do this, we defined an attribute classification system and attribute items for a building information
model, established a code system for them, and added them to the user attributes of BIM software. We
also developed a parametric model that can return the correct value of each item of the added user
attribute. We verified that the parametric model could be used as a key tool for construction. By using
this method, a BIM can be actively used in design. It eliminates redundant tasks and reduces design

costs. In addition, it is expected that it can be expanded and applied in construction and maintenance.
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Table 1. Attributes Classes

Attributes Class Items

project code, title, description, address
1.actual target code, name, type, standard,
rAnodel 8 coordinates, date

parties order, design, construction,

operation, maintenance

master model

sub model-1 model code, name, type,

standard, LOG, LOI, LOD

2.virtual model}

sub model-n

master model

sub _model-1 It is selected as input

3.geometry
~ information for programs used
sub model-n for follow-up work or
sub model-1 | information that can be used for
4.material ~ decision-making
sub model-n
the items of required
performance | performance and the result value
and satisfaction of each item.
5.check checklist checklist
Annotation of the facility as
note specified in the design
documents.
work-1 .
6.quantity ~ name, stgndard, unit cost,
quantity, total cost
work-n
order
design
7.standard | construction standard document name
operation
maintenance
order
design

product document name, author,

construction
document URL

8.document

operation
maintenance
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Table 2. 'Virtual Model' & 'Quantity’ Information
Breakdown Structure of The Reinforced
Concrete Retaining Wall

Class ‘ Attributes
1.Actual Model
Master Model ‘Master Model
NamelList | Value(example)
1 (Concrete) DCode A0001
2 (Rebar) @Type Inverted T-type
3 (Lean-Concrete) ®Specification | 5-Cross Section
®N: Retaining Wall
4 (Front-Fill ame etaining Wal
®LOG 3
5 (Back-Fill) ®LOI 3
Z 6 (Base-Fill) @LOD 350
E‘ »| 7 (Expansion Join) ®Composition Assembly
s |o
= OZ 8 (Drain Pipe) -Sub Model-2 (Re-Bar)
Et & 9 (Drain Board) List Value(example)
10 (Vertical Drain) (DCode U1001
ertical Drain @ Type o1
11 (Horizontal Drain) ®Specification H16
12 (Non-Woven) ®Name Rebar Array 01
5LOG 1
13 (WR.Concrete) ©
®LOI 1
14 (Filter Mat) @LOD _
15 (Perforated Pipe) | ®Composition Unit
3.Geometry ~ 5.Check
1 (Forming) ‘Work Step-16 (Re-Bar Work)
2 (Furo Forming) List Value(example)
D= (DName Re-Bar Work
o
g 7 @Specification Complex
5|9 -
3 3 16(Re-Bar Work) ®Unit Cost - won/ton
@®Quantity 0.310 ton
24 (Perforated Pipe) | ®Cost - won

7.Standard ~ 8.Document

2.3 Hay DE IR

2.3.1 LOI, LOG2| Mo ¥ OBS

(Object Breakdown Structure) 7=

A% B E39E 99| §ig 2ES AEsh] 9
sto] A AAE Fetstal ZF @AjoA mdo] g5t
= AEol P Aokt o] wf HojH 87 HHe}
B/d2 OBS T50] W= o™, Table 4 Wehd 1}
9 Zo] FFZE FAHE BT 99 B nd=E X
== A 2d(master modeDE A olstltt. &8
‘6‘3%9] Al F=ELOG)E 7t A8 REE9] A 52
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X[ £ 2 V(e ==
= Attribute group A | Abutes * :
g
= A0001.2% ADOOT1_02% 4
- Name Al 2
&) 00011749 . ADOOT1_03.7% 0001101
A0001101,2321838 A000T1_04.2E ot
= A0001102.%2 A0001
A000110201. %201 =
A0001103 B¢ 232

A0001104. ZRLE
A0001105. 4248
A0001106.H2AYE ‘I
A0001107.4=01§ ‘
A0001108
A0001109.=3¢ms ‘\

A000110201_01. 25
A000110201_02.84
AD00110201_03.72

Modify attribute

Nome 2000120201
ADD0110201_04.23
ADDO110201_05.% 44 Datatype Text
ADD0TI0201_06 B ] proonsvatses luml
. ADD0110201_07.X1 22
A0001115.83 200011020108 7% | Textlength &
* A00012.%% . 5
# 00013718
# A00014.3E oLack el
= A0001S.2E
A0001501,5%01

A0001502.5502 L
AD001516_03.€7F
AD001516_04.5%
AD001516_05.518

A0001506.5F06

A0001507.5%07
A0001508.5%08 |/
A0001509.3509 [
A0001510.5%10 |
A0001511.3%11 | Data type
A0001512.3%12 /
A0001513.5%13
A0001514.5514
A0001515.5%15
A0001517.3%17
A0001518.5%18
A0001519.3F19
A0001520.3520
A0001521.53%21
A0001522.5522
A0001523.5%23
ADO01S24. 3524

Meodify attribute

Name. 40001516 01. 23

Proposed vales
Textlength

Inputmethod:

Modify attribute

A0001516_02.73
Text o
=T

Textlength 60

* A00018.%
= Default
General
Architecture - General
<

Minimum value

Inputmethod: -not specified -

o] [ cance

Fig. 4. Attribute Groups & Attributes of Virtual Model
And Quantity Information for The Reinforced
Concrete Retaining Wall
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Table 3. LOI of The Parametric Model (Geometry,
Material, Check Information)

Table 4. OBS & LOG of The Parametric Model

Object Breakdown Structure Level of Geometry

Class Level of Information

1.Actual Model ~ 2.Virtual Model

Master Model

1 (Concrete) -Sub Model-5 (Back-Fill)

[) Master Model (assembly) 1 2| 3| 4
H Concrete (unit) 1 2 3 3
) Rebar (unit) 0 0 0 1
1) Lean-Concrete (unit) 1 1 1 1
) Front-Fill (unit) 1 1 1 1
) Back-Fill (unit) 1 1 1 1
) Base-Fill (unit) 1 1 1 1
) expansion joint (assembly) 0 1 1 1
) drain pipe (unit) 0|1 1 1
) drain board (unit) 0 1 1 1

2 (Re-Bar) Information List LOI
3~4 Name | Section No. | 1| 2
— 1 v v
o 5 (Back-Fill) Height T
ole 6 (Base-Fill) of Back
= . vV
S| 7 (Expansion Joint) Fill
E =z 5 V| v
2 |2| 8 (Drain Pipe)
=hko
9~13 -Sub Model-8 (Drain Pipe)
14 (Filter Mat) Information Name 1LOIZ
- v
15 (Perforated Pipe) Diameter
1 (Concrete)
2 (Re-Ban) -Sub Model-6 (Base-Fill)
e-Bar =
Information Name
1] 2
Material N v
5 (Back-Fill) aterial Name
Internal Friction Angle v
ol o, | 6 (Base-Fill) Unit Weight v
°|E Friction Coefficient v
§ = 7 (Expansion Joint) Between Soil & Soil
z|o Friction Coefficient
E & 8 (Drain Pipe) Between Soil & v
Concrete
‘Sub Model-8 (Drain Pi
14 (Filter Mat) ub Model-8 (Drain Pipe)
LOI
Information Name
1] 2
15 (Perforated Pipe) Material Name
LOI
Information Name
1] 2
Surcharge Load v
Seismic Coefficient v
Performance
o Earth Pressure Method v
(; Vertical Force v
= v
2 Min. Subgrade v
Reaction
Information List LOI
Name List No. 1] 2
Check List
Note 1~15 v
Result 1~15 v

6.Quantity ~ 8.Document
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Table 5. Function Requirement of The Parametric
Model

Requirements

It should be able to respond to various routes. It should

also be possible to reflect the shape of the cross-section

that changes along this path.
@«

e Cross Sectional

Variation Elements

" Node of Path Along Alignment

| @ Front Banking Height Level
@ Back Banking Height Level
| @ Height of wall

@ Width of Base

(® Thickness of Base

® Length of Toe

@ Position of Base Key
Depth of Base Key

© Width of Base Key

e >

It shall be able to implement the front, back, and bottom
2 |mound as a model for calculating the amount of
earth-work and structural calculation.

It should be possible to express the LOG & LOI index
entered by the user.

Among user attributes, information that can be calculated
and information to be input should be distinguished. It is
necessary to provide a dialog window for the user to
check or enter these information.
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Local Parameters

Cross Section-Dependent Parameters

- Path
PUT ©.000 , 10.000 , 20.000 , 30.000 , 40.000 ! X
PUT ©.000 , 3.000 , 6.800 , 6.000 , 5.000 ! Y
PUT 212.070 , 212.29@ , 212.51@ , 212.73@ , 212.95@ ! /7

- Banking Height
PUT 210.000 , 209.820 , 209.740 , 209.480 , 209.74@ ! Front
PUT 215.808 , 215.000 , 215.000 , 215.808 , 215.09 ! Back

- Retaining Wall Section Parameters

PUT 4.00@ , 5.00@ , 6.88@ , 6.58@ , 7.28@ !wall height
PUT 3.200 , 3.200 , 4.300 , 4.200 , 4.600 !basewidth
PUT ©.500 , ©.500 , ©.500 , ©.500 , ©.500 ! thickness
PUT ©.680@ , ©.60@ , ©.680 , ©.680 , ©.600 !toelength
PUT ©.500 , ©.500 , 1.000 , ©.500 , .50 !Kkey position
PUT ©.568 , 9.500 , 9.502 , 0.500@ , ©8.500 ! depth
PUT ©.400 , ©.400 , ©.500 , 9.500 , 0.500 ! width
Cross Section-Independent Parameters
d[1]=20.4! top width
d[ 2] =0.2! base T2
d[ 3] =e.02! front slp.
d[ 4] =e.3! haunch h
d[ 5] =.3! haunch vD
d[ 6] =0.06 ! back slp.
d[7]=20.1! width I expansion joint
d[ 8] =e0.1! depth
d[9] =e0.035 ! cntr.jnt.width
d[ 16 ] = 0.035 ! cntr.jnt.depth

14
d [ 58 ] =0.07 ! drain board thickness
d[ 59 ] =e0.5! drain posi.(top)
d[ 60 ] =0.03 ! drain posi.(btm. from bottom pipe)

5 Global Parameters

LOG Option

#  Name Di... Type Description

[] 1.0PTION

597 Ivg01 [2 Integer  LOG : 1.Concrete

598 Ivg02 [2 Integer  LOG : 2.Contraction Joint

599 Ivg03 [2 Integer  LOG : 3.Lean Concrete

LOI Option

135 Mvi Integer  LOI: Al

Quantity

[1 3.outout

575 area [30] Decmal area

596 leng [30] Decmal length

615 numb [30] Integer number

696 volm [30] Decmal volume

Attributes

#  Name Type Value Attribute

[+1 [AloPr

[4] [A]LGen

[+] [A]2.Geo

[+ [A]3.Mat

363 A0001301_01 String 33E A0001301 01.3%

364 A0001301_02 Decimal  24.500 AD001301_02.SH91EY

365 A0001301_03 Decimal  24.000 AD001301_03. 847 |EZ=

366 A0001301_04 Decimal  26986.000 A0001301_04. EHEH

367 A000130201 01 Sting  H13 AD00130201 01.T7&EE
H

[+] [A]4Rev

[+] [A]5.Qto

[+] [A]e6.std

[+] [A]7.Doc

Fig. 5. Parameters Definition of The Parametric Model
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@ straight path

@ poly-line path

® curved path-1 @ curved path -2

& arrangement( rebar & drain pipe )
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Table 7. Design Parameter of The Parametric Model

Element Parameters
top width, base rising, front slope. haunch(h,v),
Concrete | back slope, contraction joint(width, depth, space,
1st distance), lean concrete thickness
Rebar cover depth, diameter, bending roll factor
thickness, space, 1st distance,
expansion | various parameters for sub-model(water proof
joint plate, dowel bar, filler, pipe, cap, rebar) of
expansion joint
diameter, thickness, slope, vertical distance from
Drain bottom, minimum value of vertical distance from
Pipe top for wall, minimum horizontal distance from
expansion joint, vertical space, horizontal space
Earthwork slope and distance(front, back, base)

Semi-Gravity Type

~ Gravity Type

expansion joint-2
‘Wall height = 6.52m

expansion joint-1
Wall height = 4.4
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