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Abstract— On inspecting bridges for Safety Inspections, 
some research focuses on adapting an AR-based Device 
mechanism. With this mechanism, it is necessary to map real 
damaged data with the original blueprints of Bridges. 
Building Information Modeling (BIM) is a general framework 
for creating and managing information on construction costs. 
Based on mockups and available on cloud platforms, BIM 
integrates data from structured disciplines to create digital 
representations of different assets from planning, design to 
execution, late to operations, and remaining timeframes. 
Building. Therefore, indexing methods are necessary to 
identify Bridge’s Blueprint Information. We propose an 
Object Breakdown Structure (OBS)-based indexing method 
to support management between BIM and blueprint files. We 
also define how to identify a classification system for each 
management item and how to use the classification system 
number as a classification code of bridge design blueprint 
data. As a result, Design information can be expressed by the 
design classification code. 
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I. INTRODUCTION  

Research is underway to develop a system for inspecting 
bridges that join with tablets into an AR-based system. 
Software for safety diagnosis and maintenance of 
construction projects is becoming more complex. Therefore, 
the use and importance of Building Information Modeling 
(BIM) are increasing. However, BIM is characterized by 
continuous expansion and increasing items. On the other 
hand, Data Base(DB) costs a lot to change when table items 
are added. BIM classification systems and methods suitable 
for the database are necessary to solve this mismatch. This 
paper selects the BIM to be used in the AR-based system to 
fit the OBS item, defines the classification system for each 
management item accordingly, and defines the method of 
using the classification system number as the classification 
code for the design data. As a result, Design information can 
be expressed by the design classification code. The 
following information is collected and defined for the 
definition of the classification system for each management 
item. In order to establish a classification system for the 
composition of members by facility, all types of members 
constituting the facility are defined, and unique numbers 
and codes are defined for each section, point, and member 
type. In addition, classification code classification rules are 
defined to define the classification code of the drawing from 
unique numbers and codes. This provides a criterion for the 
building material information to be configured under clear 
principles. This paper describes as follows. Chapter 2 
mentions the relevant research and explains the proposed 

method in Chapter 3. Chapter 4 shows the resulting table. 
Chapter 5 refers to discussions and conclusions. 

II. RELATE WORKS 

A. Building Information Modeling 

It refers to a digital transformation system that integrates 
all information generated during the life cycle of a facility 
into a three-dimensional model to link construction 
information and procedures in a standardized manner and 
enables digital collaboration[1]. 

B. Object Breakdown Stucture 

OBS refers to a hierarchical structure of space-facility-
part units from an object perspective to efficiently manage 
BIM objects, not work units[2]. In order to utilize BIM for 
various tasks, OBS systematically classified the entire 
facility by separating or combining object units from the 
perspective of the construction information classification 
system. It is a classification of attributes for each object to 
construct attributes on a facility object, including 
characteristics such as identification, shape, material, and 
code. OBS is a classification system that defines the 
minimum part of the BIM model that constitutes the Work 
Classification System, and is insufficient to cover all areas 
of the construction industry.  

 

III. DB INDEXING MECHANISM FOR BIM OBJECTS 

The proposed bridge classification system identifies the 
components of sections, spots, and building components. A  
section includes some spots. Each spot includes building 
components. 

 
Fig. 1. Bridge Design 

 

Fig.1. shows Bridge Design. The green part is a Section. 
Each section can have multiple spots. And each spot can 
contain variable building components.  



 
Fig. 2. DWG import UI design 

 

Fig.2. shows UI design of the software. It shows the 
design of bridge, location of damage, and damage type. 

 

 

 

A. Unique number for each section of bridge facilities  

TABLE I.  UNIQUE NUMBER FOR EACH SECTION  

Section 
Unique 

Number 
Section 

Unique 

Number 

B 1 Ramp1 7 
C 2 Ramp2 8 
D 3 Ramp3 9 
E 4 Ramp4 10 
F 5 Ramp5 11 
H 6   

 

Table I. show Unique number for each section. Unique 
numbers were defined in the sections B to H and Ramp1 to 
Ramp5 of Cheong-Dam Bridge. Unique numbers consist of 
1 to n numbers. If a new section is added, data can be added 
without changing the table by adding a unique number. 

 

B. Unique number by spot 

TABLE II.  CODE FOR EACH SPOT 

Spot name Code 
Span S 
Pier P 

Abutment A 
 

Table II. shows code for each spot. It is a unique code 
for all spot constituting the bridge facility. The unique 
code consists of alphabets. It is defined as Span as 'S', 
Pier as 'P', and Abutment as 'A'. If a new point is added, 
add a new code for the point. 

 

C. Unique number for each building components 

TABLE III.  BUILDING COMPONENTS TYPE I 

Building 
components 
type 

Unique 
Number 

Building 
components 
type 

Unique 
Number 

Bottom 
 plate 

1 
Bridge 

 bearing 
15 

Bottom plate 
(Upper) 

2 
Expansion 

joint 
16 

Bottom plate 
(lower) 

3 
Paved bridge 

surface 
17 

Girder 4 
Drainage 
facility 

18 

Girder 
(internal) 

5 Handrail 19 

Girder 
(external) 

6 Kerb 20 

Secondary 
structural 
member 

7 
Soundproof 

wall 
21 

Horizontal 
beam 

8 Protective wall 22 

Vertical beam 9 Median strip 23 

Abutment 10 
Bridge box 
(internal) 

24 

Pier 11 
Bridge box 
(external)  

25 

Foundation 
Of 

Pylon 
12 

Horizontal 
bridge box 
(internal) 

26 

Pylon 13 
Horizontal 
bridge box 
(external) 

27 

Side pylon 14 Bracing  28 
 

Table III. shows the unique number for each building 
components type. The unique number consists of numbers 
from 1 to n. If a new member is added, add a unique number. 

 

D. Classification code format 

TABLE IV.  CLASSIFICATION CODE FORMAT 

Classification Code Format 

[Section Number]-[Spot code]-[Spot classification 
Number]-[ Building components type unique Number]-

[ Building components type classification Number] 
 

Table IV. shows the format of the classification code. A 
section number is a unique number for each section. Spot 
unique code is unique code for each sight. Spot 
classification number is a number to distinguish spots that 
have the same name. For example, if two Span spot exists 
in the same section, then S-0001, S-0002. The building 
component unique number is the number for each building 
component. Building component classification number is a 
classification number for distinguishing building 
components that have the same section number, spot unique 
code, spot classification number, and building component 
unique number. Each classification Number is defined as 
four-digit number. For example, if the spot number is 4, it is 
defined as 0004. The alphabet is used without a limit on the 
number. 

 



IV. APPLIED CASES 

TABLE V.  CLASSIFICATION CODE AND DESIGN MAPPED TABLE 

Classification 
code 

Secti
on Design name File path 

0001-S-0001-
0002-0001 

B Bottom plate 
(Upper) bar 1 

01. B spot\1. B spot
Bottom plate upper
\Bspot Bottom plate 
upper bar 1.dwg 

0001-S-0002-
0002-0001 

B Bottom plate 
(Upper) bar 2 

01. B spot\1. B spot
Bottom plate upper 
\Bspot Bottom plate 
upper bar 2.dwg 

0001-S-0003-
0002-0001 

B Bottom plate 
(Upper) bar 3 

01. B spot\1. B spot
Bottom plate upper 
\Bspot Bottom plate 
upper bar 3.dwg 

… … … … 

Table V. shows a portion of the design classification 
code list. The list includes a classification code, a spot 
represented by the designs, an actual design name, and an 
actual file path. In the classification code, "0001-S-0001-
0002-0001" represents "B section-span-span identification 
number-bottom plate (Upper)-bottom plate (Upper) 
identification number". One design classification code is 
assigned per design, cannot be duplicated, and information 
on the drawing may be expressed only by the code. 

 

V. CONCLUSION 

Through the proposed classification code, information 
in the drawing can be expressed only by code, and even if 
new points, intervals, and missing items are added, there is 
no need to change the schema of the DB. BIM's information 
has the characteristics of continuing to be detailed and 
complex as needed. Research is needed on the area and 
implementation of how to organize the classification system 
when items not included in sections, spots, and building 
components are added. 

 

ACKNOWLEDGMENT  

This work was supported by the Ministry of Education 
and the Korea Research Foundation (F21YY8102068) and 
a grant (RS-2022-00155579) of Disaster-Safety Industry 
Technology Commercialization R&D Program, funded by 
Ministry of Interior and Safety (MOIS, Korea) and the 
government (Ministry of Education) with the support of the 
Korea Research Foundation (No. 2021R1I1A3050407, No. 
2021R1I1A1A01044060) in 2022. 

 

REFERENCES 

 
[1] Eastman, Charles. "An Outline of the Building Description System. 

Research Report No. 50." (1974). 

[2] Ministry of Land, Infrastructure and Transport, Implementation 
Guidelines for BIM in Construction Industry, 2022. 

 




	img20230206_14345086
	A Study on Generation of Heterogeneous Request Codes from QR Codes in Bridge Facilities based on Metamodel
	A survey on Prediction and Analysis Models of Repair Cost of AI-Based Bridges(finalPaper)
	Applied Practice on Code Visualization for Guaranteeing the Quality of Augmented Reality Software(finalPaper)
	Best practies on Inspecting A Large bridge facility with Augmented Reality(AR) Mechanism(finalPaper)
	DB Indexing mechanism for Building Information Modeling(BIM) Objects(finalPaper)
	Designing the Normalized Database Table for Storing Information of Safety Inspection on CHEONGDAM Bridges with Augmented Reality_(finalPaper)



