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Smart Quality Inspection Scheme for Construction Project

Using 3D Scanning Technology
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Abstract
The several smart construction technologies are being introduced to the construction industry, and among these
technologies, a few companies are attempting quality control using 3D scanning and BIM. Therefore, in this study, 3D
scanning and BIM were applied to cases of on-site quality inspection to confirm the applicability and utility. As a
result, it was confirmed that the quality inspection using 3D scanning and BIM was shorter in time than the previously
performed quality inspection and can be realized with less manpower. Therefore, it is considered that 3D scanning and
BIM-enabled technologies can be applied to various items of quality inspection.
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2.3 3D Laser Scanning
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Table 1. General quality inspection process

Steps Contents Remarks

- Invisible defects
- Minimum code
compliance
1. - Consideration of the
Define and share manufacturer's
the allowable specifications
criteria - Quality standards
for specific projects
- Industry common
practices

- What to check
- When to check
— Person in charge

Define according
to Drawings,
Specification,
and Regulations.

2.
Prepare the
quality inspection

Plan according
to Codes and

lan - Subcontractor ISO 9000
P Contract
A person
3 checks with a
. — Inspect by works, measuring
Execute ;
) ) ) rooms, elements, instrument such
inspections using
etc. as a Hand

check checklists Level and Tape

Measure etc.

- Assign somebody to
fix defects

- Correct defects

- Document that
defects have been
fixed

- Document the
correction or not

4.
Correct defects
and verify the
allowable criteria

A person enters
the results into
PC.
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PROCESS STEPS

l — i — s — . —y

: Planning Client requirement

| Survey goals

. Field I Client reguirement Project or global

I acquisition - Survey goals coordinates

. Registration «|o| Reglistered PC H Georeferenced PC |

| Classification —-| 20 deliverables ‘ ‘ Web access |

. 3D surface H 30 surface(DTM) Project data |

I modeling Business intelligence
30 solid l .

| modeling 4{| 30 object model BIM |

Figure 2. 3D scanning can be the foundation of BIM
process
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Quality [ Construction Inspection Lot Quality Parameter
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| L Steel structure | | Material Amount
i 3D model — - |1 |
4D model Pipe installation | { -------- |
Product template
Inspection Corresponding 3D
17 : —
Updalo | o eution Support | entity object | Tink | L Organization template
Process template
POP modeling
Design | ! [ Construction
requirement Measurement
v { Rewaork report |¢
Tnspection i —— —
mw:gm | Specification Verification |

Figure 3. The execution of quality inspection using BIM

i | Pass
Design BIM
Inspection Plan Compliance Update Quallty status
"""" Data collection | COmPare - Analysis 2T n
BIM model
Quality BIM }

3D Scanning

Construction Results
Comﬁleﬁng
rework

Figure 4. Quality inspection BIM model using 3D scanning
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Figure 6. 3D scanning of apartment’s unit

Figure 7. 3D scanning of apartment’s parking building
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Figure 9. 3D scanning result of floor level
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Figure 12. 3D scanning result of parking building
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Table 2. Applicable items of 3D scanning to construction

) Quality
Construction ) ; ) -
inspection Detail description
process :
item
- Site(road, communication, etc.)
and adjacent building status
Pre Site and data acquisition
' model — Earthwork work review data
—construction -
house acquisition
- Model house 3D data
acquisition
- Line position on formwork
Formwork - Vertical and horizontal  of
inspection formwork
- Sleeve location for plumbing
- Vertical and horizontal of
structure(column, beam &
girder, wall, slabs, etc.)
Struotural - Thickness of slab
frame - Floor levelin
Construction inspection . 9 . .
- Location and size of opening,
electrical box
- Cracks
- Vertical and horizontal  of
Finishing finishing materials
works - Legal compliance of width, height,
inspection space such as parking lot, stair,

door, etc.
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