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A Study on the Analysis of Current Situation of Safety Inspections cost in Apartment houses

Go, Seong-Seok®, Song, Do—Heoml, Yun, Yeong—Chae?
"Department of Architectural Engineering, Chonnam National University Graduate School
*DONG IL Structural Engineers Co.Ltd

Abstract: An apartment house, a private facility, is a house built for many persons to live independently in a building. An
apartment house is a building where life damage can happen most in case of a safety accident due to insufficient inspections.
However, formal inspections are being realized due to awareness shortage of managing bodies about safety inspection and
low-price order-receiving of diagnosing enterprises via the lowest bidding method. This is because it is judged that
remarkable costs are inputted in repairs and reinforcement such as maintenance of a structure and that there is a large
possibility of human damage in case of a safety accident in a structure. So, this paper aims to derive the points to improve
in the current criterion to execute an efficient detailed inspection. As its method, the design price and execution price
situation of 66 buildings inspected in detail for recent 3 years for the dlass 2 facilities in Gwangju Metropolitan City and
Jeonranamrdo are examined and analyzed. The state2 object buildings to inspect are selected through this. And this paper
aims to present the points to improve through the analysis of current problems by evaluating the detailed inspection report
and the detailed inspection execution price calculation criterion for the selected 10 apartment houses.

Keyword : Apartment Houses, Costs of Safety Inspection, precision inspection reports
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‘ Background and Purpose ‘

l

‘ Scope and Method ‘
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‘ Theoretical Analysis ‘

-Relation Literature Research
-Precedence Research Analysis

Research object, the selection process ‘

1stage 2stage 3stage
Analysis of The princi
pal management Selected areas of Apartment Houses Sel
and Apartment Houses ect Case
Application L )L

Evaluation research object, ‘
| precision inspection reports

Cost Survey conducted ‘
| of the Proper precision check

NO

Yes

Conclusion

Fig. 1. Flow Chart
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Table 1. Range of Typel and Type2 facility (building)
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Table 2. Precision safety diagnosis timing of implementation and
safety inspections of domestic and foreign

Division Type 1 facility Type 2 facility
A Apartment « Apartment building of 16 floors
or more
building
B. non-residential | - Building of 50,000 square| - Building 30,000 square meters

building meters total area more then 21
or more than floor

gross floor area or 16 floor and
above do not apply to Typel
facility

« watching field, train station and| « High-speed rail that does not fall
the facility of more than 30,000| into Typel facility, wide area
square meters gross floor area| railway station facilities and
urban rail

- Venue of 5000 square meters
floor area and use of multiple
buildings that do not apply to
Typel facility

+ underground shopping mall of| «+ underground shopping center of
10,000 square meters or more| 5,000 square meters total area
total floor space(including| that does not fall into
underground sidewalk area) Typelfacility(Including

underground sidewalk area)
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Division KO.R!EA JAPAN US.A OECD
(Building)
Unlike the
) ) " general
Periodic site-specific, oA
inspeclion itime / 6 months ime / Weskly ~ 1case/1~24 mnlqr;s/ﬁ)eictz\;gars
1time / year ~
- regular
‘2;623%:1 1time / 2-4 years| 1time/ 5 7years | 1case/3~10 Inspection
P 1time/3~10years
Result of Special
Precision detailed Result of Inspection
safety |1time / 4-6 years| investigation inspection, Result of
diagnosis inspection and, If| If necessary inspection, if
necessary necessary
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Table 3. Thorough inspection by size criteria Number calculation
Unit: person—day (high—quality technical personnel)

Divis Precision inspection of the area

. Standard

ion 5,000m | 10,000m* | 30,000 | 50,000™ | 100,000
The

Buigi | Reinforoed | entire 7 18 29 39 65

ng concrete "

Commerce | fiel

work 11 12 21 29 50
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Fig. 4. Execution cost compared to the design cost analysis
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Table 4. Comparing design costs with execution costs ratio (%)

Design a bill ratio of execution units (%)
L Survey )
Division number Lowest The maximum Average
ratio (%) ratio(%) ratio(%)
| Puviic housing % 1.60% 16.30% 402% |

Medical facilities 5 9.20% 41.70% 20.80%

Accommodation 6 6.10% 2350% 11.13%

Worship 4 590% 13.40% 10.83%

Sale facility 5 6.80% 48.30% 17.00%

Business facilities 1 10.90% 10.90% 10.90%

Sports facility 3 39.40% 55.90% 4543%

Meeting facilities and 6 6.80% 51.50% 28.90%
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Table 5. Evaluation subject of precise inspection report to apartment
houses general item

Design units ExeCl%tIOI’l
Divisi Total Number of Completio L,
on | area(m) | buildings / rank | n year Execution | / ngfnber
units buildings
1/ underground 16,453,064
A 10,209.00 1/18floors 1991.12.30 1000000 1,000,000
26,521,260
B | aiipap | MO oy g0 | 1,500,000
00rS 1,500,000
5/underground1/1 27,926,537
C 37,262.00 8~20flo0rs 1994.02.28 85,000 165,000
5/underground1/1 28489633
D 42,155.00 6~20fl00rs 2006.03.31 95,000 187,000
4Junderground1/1 38,096,986
E 61,732.00 6~ D2Ml00rs 1997.05.10 600,000 150,000
40,622,447
Fo| 72140 | SOOIV | jo0q 4155 = 1,100,000
00rs 6,600,000
6/underground1/1 45406293
G 88,265.00 7~20floors 2000.07.28 1067000 177833
8/underground1/1 49,393623
H 90,986.00 8~20fl00rs 1992.02.01 1500000 187,500
9lunderground1/2 57,684,114
119,012.37 0~5floors 2008.08.29 1650000 183,333
10/underground/ 102,948,157
J 23349590 16~20flo0rs 2003.07.14 1650000 165,000

Table 6. Examples of pre—evaluation chart of precision inspection
result (C site)

Rating scales(B)
Weig| Bea P(r;?p Usu Shgh Shor é\tl'lgﬁ
A detailed assessment items | ht | Soc| roug | ally |nsuff tage m(e)lfrk
(A) hly icient 5
5| a4l 3| 2| 1]
(D Appropriateness of the reporting
system and the development of | 2.0 [ ] 4
inspection plan
@ Appropriateness of the 10 Py 3
Resource research -analysis :
® Appropriateness of the results
analysis and research 40 [ ) 12
appearance
@ Appropriateness of the various
tests such as analysis of site 30 ° 6
non-destructive material :
testing
® Appropriateness of Such as
damaged or defectiveCause 30 () 6
estimation
(® Appropriateness of the
Evaluation result 40 L 12
(@ Appropriateness of the Overall
conclusion 30 L4 9
Evaluation score (100
Total points) 200 52
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Table 7. Preliminary evaluation result table of a result of carrying out the thorough examination of the apartment building

L iz Passing
Division| perfect grade A B C D E F G H | J
score

no.1 10 6 6|6|4|6|6|6|4|4|6|4|6|6|6|6|4|6|6|6|6|4|6|6|4|4|6|6|6|6]|6]|6
no.2 5 3 212|244 4|13|3|3|2(22|3|2|3[4(4]|3|1][2|2|2|2|2|4]|4|4]|1]|2]2
no.3 20 12 201212 12(16] 1212|1212 12| 12|12 12| 12| 12] 16| 16| 12| 8| 8|12 12| 12|12 12| 12| 12| 8| 12| 8
no4 15 9 9/6|6(9|19(9|6[9|9|6[9|6[9]9]9|9[9|9|6(|6|6[6|6|6|9[9]9]9]9]29
no.5 15 9 6(6|6(9|9|122/6|6|6|9[6|9[9]|9]9|9|6|9|6(6|6[9|6|6|6|6[6]9]9]9
no.6 20 12 88| 8(|12|12(12|12|12|12| 8| 8| 8 |12|12|16|12|12(12| 8| 8| 8| 12|12| 8| 8| 12]12]|12]12] 12
no.7 15 9 6(6|619]19(91919|19|6[6]9][9]9]9|9[9|9|6([6]|6[9|9]9|6[9]9]9]9]29
49| 46| 441 61| 65| 64|52|55|57|47|[49|52|60|59|62|65|62[60|41|40|46|5|51|47|51|58(58|54|59|55

s e ® 46.33 63.33 5467 4933 60.33 62.33 4233 51.33 5567 56.00

Pass result Failure Pass Failure Failure Pass Pass Failure Failure Failure Failure
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Table 8. Applicable item for when determining the estimated cost
of precise inspection

Division Apply item
section1 field | < Preliminary survey of the subject building
work o Inspection program
> Analysis and study of the construction and related materials
design books
section? indoor | e maintenance data review analysis repair - reinforcement, such
work as applications - structure change
° Such as confirmation, analysis of inspection reports of existing
diagnostic
section field -
work o Condition survey of the structure (appearance survey)
> Site non—destructive testing
sectiond field | - Investigation of concrete strength by Schmidt Hammer

work - Carbonation test concrete
o Displacement deformation investigated slope, such as deflection

o Creation and evaluation report

- Appearance study the creation

- Analysis and evaluation of research - test results
o Cause estimation of damage or malfunction

o Grant evaluation and safety state evaluation

o (If necessary) and repair - reinforcement plan

o Necessary measures of safety - maintenance

sectiond indoor
work
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Table 9. The result of apartment houses precise inspection execution

costs
Unit: person—day (high—quality technical personnel)
Division Average Eﬁ;‘ﬁg
Al B| C| D| E| (human (human) Ratio
com com com com Com o o %)
Al
bp"z:; nt | pany pany pany pany pany calculation | calculation
ulicing (won) (won)
1.1 2
A 10 | 105 10 | 12 | 18 50.45%
2,209,932 4,380,046
1.1 37
B 10 |105] 10 | 12 | 13 30.00%
2,209,932 7,366,441
23 39
C B |22 |20|24 |26 58.97%
4579139 7,764,627
23 40
D B |22 |20|24 |26 57.50%
4579139 7,963,720
26 4
E 2 | 23| 19|23 |2 41.85%
4499502 | 10751022
264 57
F 27 |25 | 83|28 |29 46.32%
5,256,055 11,348,301
264 65
G 27 |25 | 83|28 |29 40.62%
5,256,055 12,941,045
316 71
H R |130D|28|]33|3H 4451%
6,291,339 14,135,603
346 83
4| 3B 29| 3FHB|4H 41.69%
6,838,618 6,524,719
364 149
J % |34 |31 |38B|48 24.43%
7246985 | 29,664,857




ACHHE o] EWFHFIA] o3k ZHQ1IHTE 4,380,046
o] g ue FoR AHERloY, BAZd Al A
AR Bt 2209932U(HAI7E 5045%) 2= 4w
Ak

BoR}E 9] SEwFFAIA o3 ARIxIMIE 7,366,441
Aoz 2HgHAoY, HAl VIE ke AclES} FYs)
Al B3t 2209932(2A7 I 30%) = A=Ak

Co} DoES] FEWFH-IA o3t A1zl
7} 7,764,6279% 7963720902 AHYEIA, dA 71E
7he 4,579,139)(AAI71% C58.97%, D57.50%) o2 A+
Ak

EollES] SEwFH-aAlel ofet 2= 10,751,022
Aoz 2gE o, ARG A 2] Hit TSIl
FE 260102 I571EA 7IE Ao 44995029
(A7 |F 41.85%) 02 AFg=ET

FOllEE FEWFHIA] ofgh ZH7H] 2Fg Al
27F 11,348 30143 12M1,045¢U 02 2HgE|Rlon, 7+ A
o] FBit t7hs FollES} GollE: SUaHA Bt 2649
o7 TF7KEA} 7% 5256055(A171E F46.3%, GA0.6%)
do g 2=k

HoRlEE ITEWSYIA] 71F 14135603908, 7+ AL
o] et 7R 6,291,339(44.5%) D= AT

[o[}ES} JoltEE FEWFHAA gk 21|
AA] TORFEE 1652471901, JoR}ES 29,604,857
02 AFgEO, AT AAHeA 2HESE B divke
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