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Development of Chatbot Self-Inspection Scenario for Structural Safety
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/] ABSTRACT /

Due to the aging of a building, 38.8% (about 2.82 million buildings) of the total buildings are old for more than 30 years after completion and
are located in a blind spot for an inspection, except for buildings subject to regular legal inspection (about 3%). Such existing buildings
require users to self-inspect themselves and make efforts to take preemptive risks. The scope of this study was defined as the general
public's visual self-inspection of buildings and was limited to structural members that affect the structural stability of old buildings. This study
categorized possible damage to reinforced concrete to check the structural safety of buildings and proposed a checklist to prevent the
damage. A damage assessment methodology was presented during the inspection, and a self-inspection scenario was tested through a
chatbot connection. It is believed that it can increase the accessibility and convenience of non-experts and induce equalized results when

performing inspections, according to the chatbot guide.
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1LME

o
AARIOH AR T} o9 ol 1o 3 H7 AN 81 oo}
=1 98] ) Ak, 1 ek obhE ) A 5 S| A% 2o HE b
AR 2|45 0 2 WPAYSHL Qlck. ool HETEH ol WAlsi
PHAE Hulstind} A4 ehgie] e SIS A5
W1, AEHE (2] 52 AR, ofF Erj= A 4R, A%2e| ol
A7 A ek, et EF F30M o e AXBS A A%
B338.8% R(OF2820 5 0=, WA 7137 o AR 2
RSIEE 7 A el SASHIIE 1 DSBS 1 47h g W
7 A glolA, AL A1 A7 ste] A0 = 918 sttt

*Corresponding author: Shin, Jiuk
E—mail: jiukshin@gnu.ac.kr
(Received October 15, 2023; Revised October 16, 2023; Accepted October 17, 2023)

2 rir
r
)
-
i)
o
okt
Ko
kl
=
>
ol
&
rlo
My
2
n
o,
N
jat)
Y,
il
o
o
E
huf
1A

[41 71020 42)31] B0, HIAHET} AN AR] 45z0] mhet
7 A7 Afolsto] Haalel 28] ofehgol Slck Teln e &
hy > %

o m 2 K

oH M

APtobd wite] At ASE ANARES A Sol7HasiaL, 2.
A B Bl viet o 5 502, Aol et FE o] v|
5to] At ezl vk A7 R ZAI AR

A TRt Roboll A FTF A5 Tt A7 AL Y=, #
A 512 e A EAH A QIR A RS AL, A
7 5161 A UE & 2-83f S0l -8 e AT #rtory
2k, IS 712 ot SR FE Hlol AL AL 75 7S B ©]
Wa=S18]2 7P te5 2l Y 7[Rk B A 2 dishu| 2 Al g
£ 3Bl oA S5 v AR B Ao s e 4
R S~ RS LR e B o I U A A e R e e

dor

331



e
%
:
‘r’gﬁ
>3:
R
mﬁ
r°"
%
Y
N
>
T
o
o
|
ik
"5
Fr
Y
o
o
oxl yY
o2 >F
o
o

A A7 e Al ool el 25t £ 2] 24
Aglo] Jeistms gl o] Slsto] 71 A% Wi v
Kb, BEEae]E A% RN BE 4 9l AR 4
w0 2 Az A7 b7 ALk 2.8 Attt

Aute] 0.2 2 to] el L 718 A8 47

A AR

2 =
lo o
oA
o o mu
o e fr E

ﬁ_
uZil'H
oy o
RO
i

N
nx
o
2

AAE0] b 8- akelo] TSyl olah A S oAz “ebA
Zolg AR 7148 25 At Selolh M| S0 AXISIe] A
A YA Flo] Qi $1R00S ZAlHE A9 Belskar ol
RS AABA A 45 Wil 47|k A W ek
492 3ol *lé:i%@l 214, 7hsH A Al st
e ERERRE
7P E AT =
205 o]olx|n], A2 7)5 Aomm ) Ao v o%»ﬂra
selal7] $IaH L4 el Aglolck AaAs St 2kt
B3fo] A 0] Zekh AR WSk, £Ak0) A AR
s Esjo} sl Zoig Astolt B4 uag

relminary
Study
| Field survey |

Service facilities |

Review existing
inspection data

Basic Test

Appearance examination
of the condition change

Review and analysis of
survey results
Organize and record
Current and former state
comparison [ review

|

Reporting of safety
inspection results

Emergency inspection
and Precise Safety Inspection

Periadic inspection
result list
Enfarcement result
summary

Fig. 1. Process of Periodic Inspection
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Fig. 2. Crack and Damage Type of Reinforced Concrete Vertical
Members
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Fig. 3. Crack and Damage Type of Reinforced Concrete Horizontal
Members (Beams)
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Table 1. Information on Damage Type and Location of Reinforced Concrete Vertical Members

Type Mark Classification Location Details
This is a flexural crack that can occur concentrated at the side of the member where
@ Horizontal Crack Side the maximum moment occurs. Since the level of strength and strength reduction is
low, it does not have a significant impact on structural performance.
Crack Pattern Due to bond-slip between the rebar and concrete that can occur at the side of the
@ Vertical Crack Side member where the maximum moment occurs, cracks may occur depending on the
placement of the main rebar, and a rapid decrease in strength may occur.
3 Diagonal Crack Center A diagonal crack occurs in the center of the member, causing a rapid decrease in
strength.
. ) Regardless of | In addition to bond-slip, there is a possibility of delamination, which can have a
@ Bond-Slip . o .
Location significant impact on structural performance.
Horizontal Crack that occurs simultaneously at the top, center, and bottom is highly
N Regardless of | . o : .
® Flexural Crack . likely to cause delamination due to expansion of horizontal rebars, etc., and can
Location Lo .
have a significant impact on structural performance.
_ I . . This is a situation in which concrete falls apart due to load, and if exposed rebar is
© ’
Damage Type © Scaling/Spalling Side involved, it can have a significant impact on structural performance.
@ Rebar Exposure Side Thereis a. high pos§|b|I!ty of oo.rro'5|.on due to rebar exposure due to concrete cracks
and spalling, resulting in deterioration of structural performance.
Poor bonding with horizontal members (beams and slabs) can impede the
—~ Beam-Column Beam-Column |. . ] - .
© Joint Failure Joint integrated behavior with the upper or lower layers, which can have a significant

impact on structural performance if severe.

Table 2. Information on Damage Type and Location of Reinforced Concrete Horizontal Members (Beams)

Type Mark Classification Location Details

Due to bond-slip between the rebar and concrete that may occur at the side of the

@ Horizontal Crack Side member, cracks may occur depending on the placement of the main rebar, and a
rapid decrease in strength may occur.

Crack Pattern Flexural cracks that can occur concentrated in the center of the member where the

@ Vertical Crack Center maximum moment occurs, affecting structural performance depending on the
degree.

3 Diagonal Crack Side A diagonal crack occurs in the side of the member, causing a rapid decrease in

strength.

Damage Type

Bond-Slip

Regardless of
Location

In addition to bond-slip, there is a possibility of delamination, which can have a
significant impact on structural performance.

Flexural Crack

Regardless of

In addition to flexural cracks that occur in the center, vertical cracks that occur
simultaneously in the top, center, and bottom are highly likely to cause delamimation

Location due to expansion of vertical rebars, etc., and can have a significant impact on
structural performance.
— . . This is a situation in which concrete falls apart due to load, which can have a
© Spalling Side L . . L
significant impact on structural performance if exposed rebar is involved.
@ Rebar Exposure Side Thereis g high pos§|b|I!ty of corrospn due to rebar exposure due to concrete cracks
and spalling, resulting in deterioration of structural performance.
Poor bonding with vertical members (walls and columns) can impede the integrated
— Beam-Column Beam-Column ; ) ) - .
© Joint Failure Joint behavior with the upper or lower layers, which can have a significant impact on

structural performance if severe.
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Fig. 4. Image Capture Location of Reinforced Concrete Vertical
Members
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Fig. 5. Image Capture Location of Reinforced Concrete Horizontal
Members (Beams)
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Table 3. Example of Crack Checklist in Reinforced Concrete Vertical Members

O Column:

- Type of crack: [] Horizontal Crack(Flexural) [ Vertical Crack(Bond-Slip) [] Diagonal Crack(Shear)

- Location of crack: [] Side [] Center
- Amount of cracks:
-Rank: JAOBOCODOE

O Wall:

- Type of crack: [] Horizontal Crack(Flexural) [ Vertical Crack(Bond-Slip) [] Diagonal Crack(Shear)
- Location of crack: [] Side [] Center of Side [[] Center [_] Upper and Lower(Horizontal Members) Joint

- Amount of cracks:
-Rank: JAOBOCODOE

3% Criteria

» A: When there are no horizontal (flexural) cracks, vertical cracks (bond-slip), or diagonal cracks (shear cracks) at both sides, and management is excellent

through regular maintenance.

» B: The initial stage (low crack detection number) of horizontal (flexural) cracks at both sides, with no vertical cracks (bond-slip) or diagonal cracks (shear

cracks).

» C: Some horizontal (flexural) cracks occurred at both sides (high crack detection number), but the impact on structural safety was relatively low.
» D: Many horizontal (flexural cracks occurred at both sides (high crack detection number), and some vertical (bond-sli[) and diagonal (shear) cracks were

detected, so the impact on structural safety is relatively high.

» E: In cases where multiple horizontal (flexural) cracks have occurred at both sides (high crack detection number) and multiple vertical (bond-slip) and
diagonal (shear) cracks have been detected, the impact on structural safety is very high and urgent action is required.
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Fig. 6. Example of Self-Inspection Scenario using Chatbot
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