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Quantitative Examination of Appearance of Cement Concrete Based on Logistic
Regression and the Development
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In this study, | investigated bug holes, cracks and cold joint as typical
defect of bare concrete. Using an evaluation survey and statistical analysis I idéntified factors
affecting people’ s evaluations of the appearance of concrete based on defects and thereby attempted
to determine management standards for appearance.

When evaluators observed defects on concrete specimens, the bug hole area ratio and the crack width
for which half evaluators responded with “ 1' m bothered by the defect on the surface” was found to

be 0.30%/ 0.17 mm for women and 0.53%/ 0.19 mm for women. When evaluators observed defects on

concrete buildings, the crack width for which 10% evaluators responded with “ Repair is necessary”

was found to be 0.31 mm.
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Table 1 Results of logistic regression analysis / Bug holes 1
Objective variable:

Thole, T DEZ | AW TIES
BLEOTHEMDOOLHE LTRET D,

“I’m not bothered by the air bubbles on the surface” = 0, “I'm bothered” =1

. Regression .
Explanatory variable . p Odds ratio
ﬁ*%@ﬁ\*ﬁ@%% (Table 2’ 3) . 50%@ i coefficient 95% lower  95% upper
N = iy Bug hole area ratio, % 2.871  <.001 17.650 12.362 25.200
%ﬁﬁ%ﬁ* ’—%EEJ: N EtF/ﬁ' VG % foc I/ \J (E IEI Gender, female=0, male=1 -0.644 <.001 0.525 0.427 0.646
A5 REAWMALI, WAL ot tm o we o
PED LA 0.44%, BIEDLE 0.69% TH  Constan 0.034

p in 2 test <.001, Percentage correct = 71.9
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Table 2 Results of logistic regression analysis / Bug holes 2
Objective variable: “acceptable from an aesthetic standpoint” = 0, “not acceptable” =1

N . Regression X
i}%/ﬁ\ 1 22%-,6 Z)l?) }:) : k 75)?%7]? é ﬂ 71?—0 Bty e coefficient P it 95% lower  95% upper
“i[ =G ST Bug hole area ratio, % 2331 <.001 10.289 7.815 13.547
(2) U\U = j/L 2 o = ﬂfﬁ Gender, female=0, male=1 -0.597  <.001 0.551 0.451 0.672
O BN 2B A L 72 3K 2 30 Temperature, degree C 0073 <001 1076 1.034 1.120
KL LT — il (N=2000) > Constant 2473

p in 2 test <.001, Percentage correct = 70.4
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Table 3 Results of logistic regression analysis / Bug holes 3
Objective variable: “not worrying from a structural standpoint” = 0, “worrying” =1

Regression

r‘()\‘(){%uhz]iﬁ z: 7L£ Z) J / r%éﬁj:\ %tl: Explanatory variable coofficient p Odds ratio 95% lower  95% upper

e o Juran SN Bug hole area ratio, % 1.976  <.001 7.216 5.809 8.963

//G'T % 721( \J / H:%JEJ:\ Z:ﬁ %}“E—‘z l/ 6 J Gender, female=0, male=1 -0.741  <.001 0.477 0.385 0.591

CRIZETAHRIT. OVEINIED 0.1 Evaluator age, years 0.006 029 1.006 1.001 1011

L L Relative humidity, % -0.070  <.001 0.933 0915 0.951

mm FEINY 5 & 7-0? fﬁ‘H{4'28 fis/4.24 Hluminance, Kix 0.340 <001 1.404 1262 1.563
ffﬁ‘z:i‘%j‘ﬂ]‘a‘é e CE 7})‘)?%}]5 észéo jﬁfi’_\ Constant 0.999

p in %2 test <.001, Percentage correct = 73.5
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Table 4 Results of logistic regression analysis / Crack 1
Objective variable: “I’m not bothered by the crack on the surface” = 0, “I’'m bothered” =1

2 - F> e i Explanatory variable Regieslom p Odds ratio
D ﬁ FEH @\_ j’o A "C*ﬁl ,‘f—f‘; (E %ﬁ‘% ﬁ (E @D EE%& coefficient 95% lower  95% upper
N NEE =7 - B AR - NEvS] Crack width, 0.1 mm 1.959  <.001 7.093 5.784 8.698
O OENOFHIIZ 5 Jé""—g— 2 ‘E 7;) Hie Gender, female=0, male=1 0358 .001 0.699 0.568 0.859
O BN, —H5 ., F R FE DS A K Distance, m 20314 001 0.730 0.606 0.880
Constant -2.761
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p in 2 test <.001, Percentage correct = 73.2

Table 5 Results of logistic regression analysis / Crack 2
Objective variable: “acceptable from an aesthetic standpoint” = 0, “not acceptable” =1

. Regression .
FORRO BLU EL, AEER e DS ot e
N S rack width, 0.1 mm . < . . X
L% &EZETSOE RO Temperature, degree C 20159 005 0.853 0.763 0.954
[==¢ - % - = Relative humidity, % -0.046 .001 0.955 0.929 0.981
EHEE LI % %—} Ta b\le 7z mﬁ;" Distance, m 0296 .00l 0.744 0.621 0.891
(3) o—)b }‘ = /]' b }‘ @J@@‘@E?ﬁﬁ Constant 1.864

p in %2 test <.001, Percentage correct = 70.7
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Table 6 Results of logistic regression analysis / Crack 3
Objective variable: “not worrying from a structural standpoint” = 0, “worrying” =1

—, o . Regression .

é % Fﬂ? CI: l/ T *E‘ ﬁﬁj l/ 7LC % % D %IJ /El\ é’_} Epllmietingy Wi coefficient P Gl 95% lower  95% upper
Fig.2 (Z”d, a— /L K¥ a1 v Mok Crack width, 0.1 mm 1445 <001 4242 3.613 4.980
S Sy — o Gender, female=0, male=1 -0.296 .004 0.744 0.608 0.910
HITERBNRI 72 HEFT & L CHafE Evaluator age, years 0.008 002 1.008 1.003 1.014
SN BEE LAY D 7 < . BRI EE Visual acuity 0323 010 1.381 1.080 1.766
5 1 = ~ Distance, m -0.453  <.001 0.636 0.529 0.764
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jal( \«C/J\ é I/ \{ﬁ%ﬁ_\‘ Lf:o fg%\ = FA/I/ p in 2 test <.001, Percentage correct = 70.7
R a A > b OFHI W 7o BERIRIC
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Table 7 Acceptable limits for the crack on the concrete; unite: mm
Distance, m

Crack width for which 50% evaluators responded...

Y - 0.5 1.0 1.5 2.0 2.5

Thofc, 2=/ KVaA M MILD with “I'm bothered” 016 017 017 018 0.19
‘Jﬂ‘émi‘,ﬁ% 6i N IJ?TE j’; H:'—]_: ﬁ;ﬁ F'Eﬁ B[% % %j( 3 Hd—j: with “unacceptable from an aesthetic standpoint” 0.18 0.19 020 021 022
with “worrying from a structural standpoint” 0.17 019 020 022 0.24
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Fig.4 Impression formation model of fair-faced concrete
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