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A Framework of Automating Inspection Task Generation for Construction Projects
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Abstract : Quality control (QC) is an essential work for the successful construction project execution. Recently, robust application
of ICT to the QC tasks leads to utilizing innovative technologies and equipment. However, overall planing of QC works needs to
take place before applying new technologies to each and individual QC task. The objectives of this research involve developing
a database and an algorithm that identifies QC tasks and related information upfront. In addition, the researchers developed
a methodology to generate inspection tasks in conjunction with construction work tasks. The Korean Ministry of Land and
Transportation provides standard supervision checklists. They were classified based on criteria of inspection items, methods,
period and the scope. Reinforced concrete work was selected as a case study for validation of the method. This framework
can function when planing construction tasks with any type of planning tools and innovative technologies. The researchers
expect this framework may contribute to various construction projects when developing QC plans and tasks with applicable
technologies.
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Table 1. Construction Inspection technology research study

Ir;\;;;ihdcl’zn Category Inspection target
steel structure(Jeong, K.R et al., 2019),
building finishing(Kwon, S.W et al., 2009), rebar(Han,
construction S.H.etal., 2008),
3D site monitoring(Kim, S.K. etal., 2017)
Scanning tunnel( Park, J.J. etal., 2012),
. construction equipment(Kang, J.M. et al.,
civil work 2016),
bridge(Bolourian. N et al., 2012)
worker(Luo, et al, 2020; Jo, B.W. et al., 2016;
Camera building Jo, H.M‘, et gl,, ZQ1 7. Gong, etal.,, 2011), A
(Computer construction | construction site(Kim, T.H. et al., 2021; Choi,
Vision) J.D.,2021; Song, S.M. etal., 2021)
civil work construction equipment(Luo, et al., 2019;
Son, T.G. etal., 2021; Kim, JW. et al., 2019)
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Fig. 1. Flow chart for inspection task automation



Inspection Order Inspection Time

PK UID: Long PK UID: Long

FK ActivityType: Long FK SiteVID: Long

FK SiteUID: Long FK TimeType: Integer

‘Construction Activity: String 1D String

Inspection Item: String Name: String
Duration: Datetime Description: String
Description: String Time: Integer
(Before/During/After)

Construction Activity Inspection Method

PK uID: Long = Tbiim
: Long

FK SiteUID: Long P SiteUID: L
iteUID; Long

FK ActivityType: Long - p—
lethodType: Long

1D: String
Name: String ID: String
Description: String Name: String
PlannedStartTime: Datetime Description: String.
PlannedEndTime: Datetime Method: String
ActualstartTime: Datetime
ActualstartTime: Datetime

Inspection Scope

PK UID: Long

Inspection Target
FK SiteUID: Long

PK UID: Long
FK ScopeType: Long

FK SiteUID: Long

1D: string

K Tan " Name: String
getType: Long

Description: String

Scope: Integer

1D: String
Name: string
Description: String |

nspection Constraints

Inspection Time (When)
Inspection Method (How) PK UID: Long
Inspection Scope (Where]

K SiteUID: Long

FK ConstraintsType: Long

1D: String
Name: string
Description: String
Constraints: Long

Fig. 2. Database schema for inspection information management
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Table 2. Inspection targets by inspection item for earth work

(examples)

Inspection item Inspection target

Check the depth of pit excavation depth of pit excavation

Check the waterproof status of the structure

in the backfill area waterproof status
Check the condition of soil for backfill and . -
. soil condition
banking
Check the condition, grade, dimension of the | grade and dimension of the
slope slope

Check the site condition around the building site condition
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Table 3. Construction activity and Inspection time for earth work (examples)

Construction activity Inspection time Inspection item Inspection target
1. Excavation Before Check the depth of pit excavation depth of pit excavation
2. Backfill Before “| Check the waterproof status of the structure in the backfill area waterproof status
4. Appurtenant work of filling Before Check the condition of soil for backfill and banking soil condition
5. Slope protection work Before Check the condition, grade, dimension of the slope grade and dimension of the slope
9. Maintenance During Check the site condition around the building site condition

stRAMB|re] =2 A M24H M1 20233 18 43

f12a]



= YO HEHIEIZF AR 273 (Construction Activity)
A0l AlE A, A &, 21y 2hs 20f O]F0{A{oF =Rl

Z AlZ7|(Inspection time)E 2FoIALE (Table 32 E
SALATEAE HAL geg 24 35 ¥ AR 38s OA
St OOJE|Q] o AlO]CE,

33 U5 i WE S Wy 2R

= AAT0IA 5] S8S 810k She P thidol 3D 2
e BEsHIL AIZA BHoR EX) 2L 28 ofRE 8
QIHOF St ThARE Fhuke Btehal AHEE HIF Ve
B85 22 TKgslo] THYYIAE AL NRE &
QISHO} St BES wH, AIA B B MR AR YO

2 BEFI9CKTable 4).

Table 4. Inspection automation method for earth work (examples)

Inspection item Inspection target Inspection method
Check the depth of pit depth of pit excavation 3D Scanning
excavation
Check the waterproof
status of the structure in the waterproof status Camera
backfill area
Check the condition of soil soil condition Camera
for backfill and banking
Check the condition, grade, | grade and dimension of .
. . 3D Scanning
dimension of the slope the slope
Check the site condition . -
o site condition Camera
around the building
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Fig. 3. Classification of Inspection Scope
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Table 5. Identified inspection information for earth work by proposed framework

. . L . Inspection Inspection Inspection
Construction activity Inspection item Inspection target - - Seres
1. Excavation Check the depth of pit excavation depth of pit excavation 3D Scanning Before Scope 2
2 Backfil Check the waterproof statu:rg; the structure in the backfill waterproof status Camera Before Scope 2
4. Filling subsidiary work Check the condition of soil for backfill and banking soil condition Camera Before Scope 2
5. Slope protectlon Check the condition, grade, dimension of the slope grade and dimension of 3D Scanning Before Scope 2
construction the slope
9. Maintenance Check the site condition around the building site condition Camera During Scope 2
Activities
+ Layout: Clasaic Schedule Layout Filter: Al Activies
Activty D Activiy Name |1 danwary2022 | February2022 |  March 2022 | Apri 2022 | Vay 2022 [ June2022 | July 2022 |
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022-06-05 09.00, Sample Projct

m— 022-06-05 0300, Chl Work

3, Cutting Subsisary Work

4. Appurtenant work of filing

5. Slope Protection work

6. Renforced Wal :

7. Clearing and Gruffng |

8. Cutvaltion

. Maintenan ot

B2 Check the waterprogt status of the structure i the backfd arca

W 2022.05-31 09:00, irspaction Task (Cw)

4 C"__E& the condition of soi for backfill and banking
BN 5. Check the condiion, grade,

of the siope

Le-mml g Check the site condition arcund the bulding

@ Sample Project

B General W 2022-01-01 0500, General
G10 WTP  NTF
G20 cCD A L T

- Civil Work
cio 1. Excavation o= 1. Excawation
c20 2. Backfa 2 Backfi
[=7] 3, Cuting Subsadiary Work
C40 4. Appurtenant work of filing
=] 5. Slope Protection work
(= . Reinfiorced Wad
€ 7. Ciearing and Giruffing
cee 8. Clutivasion
ca0 3. Manbenance

- Inspection Task (Civil)
no 1. Check the depth of pt excavation i 1. Check IhF depth o_r n?.t:\lc..l.vﬂmn
oo 2. Check the waterprood stats of the structure in the backfl area
oo 4, Check the condition of sod for backfil and banking
H 5. Check the condition, grade, dimension of the siope

9. Chack the sie condiion arcund the buiding
< >«

Fig. 5. Inspection tasks linked with to construction activity of earth work (Primavera P6)
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Table 6. Required construction resources for earth work

Resources Install panel (mA3) Install block (m43) Remove blocking timber (mA3) | Backfill and compaction (mA3)
Unskilled worker 0.06 0.09 0.03 0.07
Skilled worker 0.1 0.21 - -
Rebar worker 0.03 - - -
Form carpenter 0.04 - 0.06 -
Crane 0.06 0.09 0.03 0.07
Excavator 0.1 0.21 - -
Vibratory roller 0.03 - - -
Hand-guide vibratory roller 0.04 - 0.06 -
Stud lumber - - 0.36 -
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Table 7. Identified inspection information for concrete work by proposed framework

Construction activity Inspection item Inspection target Inspection method Inspection time EZE?:"ZZ
1. Form installation Check the rebar work specification Rebar work specification Review (.)f drgvvmgs, Before -
specifications
2. Rebar placing Number and thickness of main Number and thickness of main rebar Review 9].( dr‘?‘W'”QS' Before -
rebar specifications
3. Concrete pouring Check Fh? metal lath ?r"“”d the Metal lath reinforcement Camera Before Scope 3
joint and opening
4. Concrete curing Check the concrete compressive Strength of concrete Review 9].( dr?W'”QS' Before Scope 3
strength specifications
5. Concrete surface treatment Check the exposed rebar and Exposed rebar, Concrete surface Camera After Scope 3
concrete surface
r—
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Fig. 8. Inspection tasks linked to construction activity of concrete work (Primavera P6)
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Table 8. Required construction resources for concrete work

Normal fabrication | Complex Fabrication

Resources

Normal fabrication

Complex Fabrication | Normal fabrication | Complex Fabrication

(site) (site) (assembly) (assembly) (factory) (factory)
Unskilled worker 0.45 0.5 0.8 0.03 0.04
Skilled worker 1.24 1.51 1.92 0.23 0.3
Reb?;;acgl;::tmn 2% of the work force | 2% of the work force | 2% of the work force | 2% of the work force | 2% of the work force | 2% of the work force
Rebar tying wire
(0.9mm) 6.5kg 8kg 8kg
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