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Kim, Ok-Kyue With property values of buildings rising, interior construction works are also increasing globally.
Tel: 82-43-261-2439 Interior construction technology has developed into building information modeling(BIM) that can
E-mail : estimate and integrate material quantities. Two-dimensional(2D) drawings and three-dimensional
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(3D) modeling are becoming a trend owing to the demanding on-site cost and process. 2D drawings
and 3D modeling have both advantages and disadvantages that give rise to defects during interior
construction work. The field problems, 2D drawings, 3D modeling, and preliminary risk factors of

Received : May 17, 2022 interior construction work were analyzed to identify real problems. Based on the problem analysis,
Revised :June 12,2022 various problems were derived, such as (1) communication with purchasers, (2) communication with
Accepted : June 13, 2022 workers, and (3) comprehension of the drawings. In this study, a checklist for quality improvement of

interior construction was proposed to address the aforementioned issues.
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Figure 1. The scope and level of BIM-based 3D models
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Table 1. A preceding study

keyword Author Year Description

A plan to improve the defect security liability period in its implementation in the interior construction

Defect Liability Kim, SJ 2019  industry was proposed after conducting a case study on the defect liability period for subcontracts with

Period . . . . . S
construction companies, contracts with private companies or public institutions, etc.
The applicability of the indoor construction field was studied by comparing and analyzing the existing
BIM Jang, JH 2020 . . . .
estimate work and the BIM-based estimate of the indoor construction work.
Interior The causes of defects in wallpaper construction and wood flooring construction that occur in indoor
S Song, G 2013 finishing construction of new apartment houses were analyzed, and measures to prevent defects were
Finishing Defect
presented.
Interior Kim. EH 2000 The causes of defects in the indoor construction work of the sports center were analyzed, and
Finishing Defect ’ precautions and countermeasures were proposed.
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(b) Lack of organization of materials used

(a) Lack of upper cable management

(d) Concern for upper cable disconnection
Figure 2. Problems Encountered During Interior Construction

(c) Water leakage due to poor facility management
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Quality Improvement Checklist for Interior Construction based on 2D Drawings and 3D Modeling Analyses

Table 2. Quality improvement factors for interior construction using 2D drawing analysis

Building 2D drawing analysis Quality Improvement Factors

1) It is difficult to grasp the overall room composition.
2) The arrangements of medical equipment and furniture are poor.

Hospital . . e .
ospia 3) Drawings are centered on commercial buildings rather than hospitals.
4) Simple patterns of clinics cause dizziness.
- o TCIR
I~ I
> T
. Y D E[ ' 1) Tables and chairs interfere with distinguishing overall drawings.
Bank o @ :ﬁ] e ¢ 2) It is difficult to understand the characteristics of the bank.
‘ ez 3) The overall hatch area is monotonous and fatigues the eyes.
1 1) It is difficult to grasp the overall materials.
| )2 L 2) It is difficult to predict the 3D model owing to the composition of the floor
Exhibit g w plan.

=4 3) It is difficult to understand the furniture arrangement.
4) It is ambiguous to specify dimensions for doors and windows.

1) It is difficult to grasp the overall materials.

2) It is difficult to predict the 3D model owing to the composition of the floor
plan.

3) It is difficult to determine the size of each room.

Residential | ;
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Table 3. Quality improvement factors for interior construction using 3D modeling analysis

Building 3D modeling analysis Quality Improvement Factors

1) Repetitive appearance of medical devices makes it difficult to understand the
drawing.

2) It is difficult to accurately determine the size of the room.

3) It is difficult to understand the model due to repetitive patterns.

Hospital

1) The overall finishing materials of the bank can be visually checked, but it is
difficult to determine the exact material.

Bank 2) It is difficult to accurately measure the size because dimensions are not
specified.

3) It is difficult to determine the composition of the room.

1) It is difficult to grasp the exact finishing materials.
2) It is difficult to determine the size of the room.
3) The details of the room composition are difficult to grasp.

Exhibit

1) It is difficult to determine the exact finishing materials.
2) It is difficult to determine the size of the room.
3) The details of the room composition are difficult to grasp.

Residential
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Table 4. Deriving the Factors of a Quality Improvement Checklist for Interior Construction Works

Improvement Areas Checklist Factors

Field factors of interior ~  Lack of cable management, lack of organization of materials used, facility management, damage to electrical
construction facilities, poor safety management, poor machine management, etc.

2D drawing analysis * Lack of drawing comprehension, difficulty in identifying materials, eye fatigue, difficulty in room composition,
factors difference in furniture arrangement, difficulty in understanding drawings because of other facilities, etc.

3D modeling analysis ~ * Difficulty in identifying precise finishing materials, difficulty in determining the precise size, difficulty in room
factors composition, repetitive patterns, etc.

* Error between drawings, frequent design changes, visualization approach, quantity calculation per material,

Preliminary risk factors . . .. s
construction cost calculation, decision making, initial time investment, etc.
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Table 5. Building the Factors of a Quality Improvement Checklist for Interior Construction Works

On-Site Interior Construction Factors 2D Drawing Analysis Factors

* Factors arising on-site
* Factors that can be checked immediately

* Factors that are difficult to understand via drawings
* Factors that are difficult for practitioners to recognize

3D Modeling Analysis Factors Preliminary Risk Factors

* Factors concerning the exactness of finish material, dimensions, etc.
* Factors concerning building interior materials check

* Factors due to errors between drawings
* Factors due to communication problems
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Table 6. Establishment of Quality Improvement checklist for Interior Construction Works

Improvement Part Checklist for Interior Construction Work

Selection of Detailed Factors

* Factors arising on-site

M Facility management check
M Hazardous materials check

On-Site Interior

Construction Factors . .
* Factors that can be checked immediately

M Inventory organization check
M Safety management check
M Machine maintenance check

. . * Factors that are difficult to understand via drawings
2D Drawing Analysis

M Finishing materials check
M Size check for each configuration

Factors . .. .
* Factors that are difficult for practitioners to recognize

M Drawing comprehension check
M Technician communication check

* Factors concerning the exactness of finish material,

3D Modeling Analysis _ dimensions, etc.

M Accurate material check
M Exact size check

Factors . e e . M Interior materials check
* Factors concerning building interior materials check . . . .
M Fire-fighting drawings and equipment check
. M Material quantity estimation check
* Factors due to errors between drawings . q v
o ) M Prior design change check
Preliminary Risk o R
Factors Client communication check

* Factors due to communication problems

M Construction cost estimation check
M Construction period estimation check
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Table 7. Proposal for Quality Improvement Checklist for Interior Construction

Selection of Detailed Factors Checklist Instruction

M Facility management check * Always check facilities that use electricity, water, etc.

* Always check management of dangerous substances, such as rust inhibitor, lubricant,

M Hazardous materials check
tobacco, etc.

M Inventory organization check * Always check inventory organization after use

M Safety management check * Always check safety management, such as safety helmets and safety clothing

M Machine maintenance check * Always check machine maintenance during and after use

M Finishing materials check * Check finishing materials for damage

M Size check for each configuration * Check the size of each location

M Drawing comprehension check ¢ Check drawing comprehension level of site manager and technician

M Technician communication check * Reflect opinions of technicians and check minutes of meeting

M Accurate material check * Check the type of materials used

M Exact size check * Check the exact size for each room

M Interior materials check * Check interior and exterior materials of buildings

M Fire-fighting drawings and equipment check * Check fire-fighting drawings and equipment in work area

M Material quantity estimation check * Check the quantity of each material brought into the site

M Prior design change check * Check changes to construction design prior to work

M Client communication check * Reflect the opinions of the client and check minutes of meeting

M Construction cost estimation check * Check calculation of on-site construction costs

M Construction period estimation check * Check on-site construction period estimation
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Table 8. Verification of Quality Improvement Checklist for Interior Construction Works

Checklist Factors Interior Construction Site A Interior Construction Site B
M Facility management check * Piping and tile materials * Building materials and steel materials
M Hazardous materials check * Total extinguishment of high-energy fuels * Smoking area management and oil management
M Inventory organization check » Materials and wastes, and on-site cleanliness * Materials and on-site inspections
M Safety management check « Installation of lift in case of high height operation * Safety helmets, safety boots, and fire extinguishers
™ Machine maintenance check * Saws, cutters, etc. * Saws, cutters, etc.
M Finishing materials check * Attachment of corner protector * Finishing materials
M Size check for each configuration * Field measurement after checking drawings * Field measurement after checking drawings

* Check the site manager/worker’s understanding * Check the site manager/worker’s understanding

M Drawing comprehension check of drawings of drawing

» Communication with workers prior to applying  * Communicate with workers prior to space

M Technician communication check . . o
finishing materials compartmentalization

. « Select structural materials according to finishing < Check finishing materials after space
M Accurate material check & & & P

material specifications compartmentalization
. * Check finishing material size and actual size * Check finishing material size and actual size
M Exact size check . .
on-site on-site
M Interior materials check * Check interior and exterior finishing materials ~ * Check interior and exterior finishing materials
M Fire-fighting drawings and * Check the location of sewage pipes and * Check the location of water supply pipes and
equipment check sprinklers visual alarms
M Material quantity estimation check  * Quantity of structural and finishing materials * Quantity of structural and finishing materials

* Consultation with client prior to space

L * Consultation with client prior to construction
compartmentalization

M Prior design change check

* Check space compartmentalization with client

M Client communication check * Client’s request to change finishing materials .
prior to work

 Check for increase in construction cost due to * Check for increase in construction cost due to

M Construction cost estimation check . . y . . . . . . .
modification of finishing material specifications  increase in material quantity

M Construction period estimation * Check the work completion schedule for each * Check the work completion schedule for each
check process process
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