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An Object Quality Verification Method for BIM Libraries based on
Standardized Drawings in Civil Projects
-Focusing on Retaining Wall Case

Hyoun-Seok Moon", Chang-Yoon Kim', Geun-Ha Cho', Ki-Beom Ju'
'ICT Convergence and Integration Research Institute,
Korea Institute of Civil Engineering and Building Technology
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Abstract BIM libraries for architectural projects have been developed and distributed. However, they do not define
physical and logical quality control methods for individual library objects, so there are some difficulties in securing
reliability of 3D library models converted from 2D drawings. Because the BIM library contents can be built by
participating material and member-fabrication companies, after making individual BIM library objects, a certification
process through separate quality verification is very important when delivering as-built BIM libraries. Since the BIM
library should have generality for usage, it is necessary to secure the quality of BIM library objects according to
consistent verification standards. Therefore, this study suggests a quality verification method for certifying a BIM
library object from physical and data perspectives by comparing existing 2D drawings in the BIM libraries built based
on standardized 2D drawings from MOLIT. This method could be widely used for quality verification in delivering
BIM libraries by companies in the construction sector and operated with rule set data for quality verification of
as-built BIM models.
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Table 1. Main Items of Quality Verification for BIM Library

Qlassification Quality Verification Items Detailed Review Elements
1-1. Use or non use of BIM library files? Open possibility in corresponding S/W, Shape change status?
1-2. Coincidence of libraries and standard drawings? Measurement and comparison of cross section shape size?
1. Physical
Quality 13 Am s by planned depl ¢ methods? Arrange to required location for 3D models and generation of
- Arrangements by planne¢ deployment metiods: 3D solids by alignment for 2D drawings?
1-4. Consideration of changes of user modifiable parameters? Are the object shapes correctly changed according to the parameters?
2-1. Includes quantity takeoff statements expressed in the standard | Are the BIM library including items express in the standard drawings of
drawings? quantity takeoff data items?
Are th ible informati lue int |
2-2. Coincidence of designed attribute number and data values? e the expressible information and value into general property
2. Data proper?
Quality

2-3. Coincidence of specifications and attribute information of

libraries? Are the input data of specifications and libraries coincide?

2-4. Feasibility of quantity take off? Are the quantity takeoff value of 2D and library proper?
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Fig. 1. Quality Verification Method and Process for
BIM Library

131

221 2 4E W8 1+

crojBeje] stde] AbE Ths o= dlE S/WellA]
G717} 7Fs @A 9] o, 1ejan vkeF 9] it o
2 A B e WAl w Gl niH=AE

golate] 1 43S OK(O; Okay) = NG(X; No
Good)& 7]38}53th

222 =3 ZHE L4 1-2

glolBelE] F43 FFE FAFe] U] oiE 2ol
By ¥3he 7t fEER O A X4E A
il o]g BEkd] vehd o X9} vt 1 A
£ OK %+ NGE YehE Waos HEsg) 7}
gholH || R P4 X|5=] Ji5 E A o]Fo] tE
D2 AFYAEE o] FEo R FASIE NG %
S vlage sig £ ol5 WP oS BT
UEE G215 Astaink

223 2% 4E W 1-3

AZE wj] e e wjx] 7hE o§= ghe] By
Y5 Z2AE BeE59 ¥ 3D A% Ysh= AA=

7ketaL, 2D Folzl A3
o o &= A 7hs oS OKSF NG= B7FH3

224 2H ZE U8 14

AREAF A 7bEs wWg W ukdo e 22
AEo| WA 5 ARGt ofs) WA 7hse wjr e
WA whg} afo] SnlEA MAF=A 9] oiE
A gEo 7 o] OK9 NGE H7Fsh)

226 EF AE U 2-2
AAE &4 A5 2 dlolE el dA] o=
FAHAENE 2-18 A3 duk
FA7FsdAY o9 =e
NG= 37}t



Aty |&akel B AT A4E, 2016

Table 2. A Checklist Template of Quality Verification Items for BIM Library

SIW Review Date Reviewer
Fil Review
e Classification Check ID Review Items Results Note
Name
0] X
File 1-1: Use or non use of BIM 1-1-1 Is it possible to open BIM library files?
1~N library files? 1-1-2 When the types are changed, is the shape change performed?
File 1-2: Coincidence of libraries 121 Is the BIM libraries matched with shape parameters of all
1~N and standard drawings? the standard drawings?
131 3D: Is it possible to arrange BIM library according to the
File I Physical 1-3: Arrangements by planned planned methods?
1~N ' Q:alit deployment methods? 132 2D: Is it possible to create 3D models according to the
Y planned methods?
14-1 When we change parameters, does the same dimensions as
X R X the input dimensions to the project change?
File 1-4: Consideration of changes - - - -
. . Is the relevant dimensions associated with the parameters
I~N of user modifiable parameters? 142 . . . .
correctly changed depending on the relationship function?
1-4-2 Does not unnecessary shape dimension changes?
Does all the items on the material table expressed in
2-1-1 Lo
standard drawings include?
When the equation for quantity items on material table is
. 2-1-2 associated with user parameters, are the relation equations
. 2-1: Includes quantity takeoff
File . set correctly?
statements expressed in the - — - - -
I~N . When the equation for quantity items is associated with
standard drawings? . . . .
2-1-3 extra shape dimensions, are the relation equations set
correctly?
914 Are number of attributes, code value and quantity takeoff
items for connecting with historical cost inputted correctly?
921 Are the values of numbers and names of properties belongs
to the general items for identifying object types correct?
., 22: Coincidence of designed 922 i\;rcrcr:tx;nbcrs and names of properties belongs to IFC items
ile ?
attribute number and data - -
1~N Are numbers and names of properties belongs to COBie
values? 2-2-3 . .
items correct?
Are properties belongs to the material items input in
224 . .
accordance with the standard drawings?
931 Are all the data for facility descriptions registered into
specifications and libraries? Do their data value coincide?
2. Data 932 Are descriptions for specifications and libraries coincide with
Quality libraries include corresponding files?
. 2-3: Coincidence of specifications Are the data for library usage coincide with property data
File . . . 2-3-3 . . oo
1~N and attribute information of included into real libraries?
libraries? Are the items for design conditions mentioned in
2-3-4 specifications the same with standard drawings of facilities
that corresponding file represents?
935 Do the property information for libraries and specifications
coincide mutually??
941 Can the quantity takeoff according to the modifiable
parameter changes by users be performed?
For S/W that supports preparation of general material tables
2-4-2 except for rebar, can automated quantity takeoff be
executed?
. ) For S/W that 1t tion of rebar statements,
File 2-4: Feasibility of quantity take or at supp 9 S preparation Of rebar siatements, can
2-4-3 automated preparation of rebar statements be smoothly
I~N off?
performed?
944 Do all the library quantities estimated according to the type
change coincide with contents of standard drawings?
Are rebar quantity data estimated within the range of
2-4-5 expected errors according to the constraints that applied
during BIM library design?
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Table 3. Quality Verification Case for 1-1 Item

Case 1-1 : When the types are changed, is the shape change performed?
Before modification- Reverse T shaped retaining wall type 3, T-021 ommission

b Allplan 2013 - Trial - < > - <No fileset>DF4
File Edit View Inset Format Tools Create Modify Repeat Window I
FEOLSE = A~ mEZAXBFREREERD @S

(=]
[ nx|¢

ion: Entire Model -
Tools Information Wizards Connect -

Type

Type [ T-020 ]
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Materials & Finishesl| 7-022

Dimensions

Concrete Fck=24Mpa

General

ables || Historical Cost

After modification— Creation of T-021 after modifying Parameter Script

SmartPart
SEE®s Name = Reverse T-shaped Retaining Wall (Type3) Type  Object ~
Overview | (Pa Parameter Script || Dialog Saript | (2D Saript| 30 Saript | [Resources

T-021 Addition
BY ? ] Active E O
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Table 5. Quality Verification Case for 2-2 Item

Case 1-2 : Do the libraries coincide with shape dimensions of standard drawings?

Before modification - L-shaped retaining wall type 3 L-051, Inconsistency with
shape dimensions of standard drawings, Left: Standard drawings, Right : Revit

Case 2-2 : Are numbers and names of properties and their values for identifying
object types right ?

7 R
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Before modification - V-shaped gutter 3D foundation, Name errors of
structures/facilities
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Table 6. Ratio of Entire Error Number and Total Library Number

Items 1-1 1-2 1-3 1-4 2-1 2-2 2-3 2-4
Revit 2 64 0 0 47 61 43 1
(0.3%) (9.8%) (0.0%) (0.0%) (7.2%) (9.3%) (6.6%) (0.2%)
Allplan 5 42 0 3 53 53 15 0
P (0.8%) (6.4%) (0.0%) (0.5%) (8.1%) (8.1%) (2.3%) (0.0%)
A 7 106 0 3 100 114 58 1
(1.1%) (16.2%) (0.0%) (0.5%) (15.3%) (17.4%) (8.9%) 0.2%)
N glolBefe] BlQlel e, f8 WA wE X457t FUE s eH, o] F 22 HESEA HA 1144
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