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Study on Advancement in Reliability of Visual Test Based on
Photographic Questionnaire for Concrete Structures
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Inspection of reinforced concrete is important to ensure durability, and visual test is widely applied to the inspection.
In this study, reliability on the result of the visual test for cold joint and sand streak was investigated, and it was clarified
that error among the results of visual test comparing with photographs on questionnaires obtained by more than 100
students is fairly small. Then method to predict durability of reinforced concrete based on visual test results is proposed.
The following (1), (2) and (3) are main conclusions.

(1) The error in visual test by the proposed method among inspectors is significantly small enough to inspect
cold joint and sand streak, even when the inspectors are students who have no experiences.

(2) Relation between the visual test result for cold joint and the diffusion coefficient of chloride ion in hardened
concrete is very close, so that the durability of reinforced concrete structure against chloride attack can be predicted
based on visual test results. For a example, the method specified in Japan Society of Civil Engineers standard specification
can be applied to the prediction.

(3) Relation between the loss of mass under freezing and thawing test and the result of visual test for cold joint
and sand streak is close, so that the visual test can be an effective method to predict durability against freezing and
thawing and also to judge the requirement for repair.

Key words : Concrete, Visual test, Cold joint , Sand streak, Chloride diffusion, Freezing and thawing
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Fig. 1 Questionnaire for Cold joint.
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Level 1: Defects can not be recognized
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Fig. 2 Condition of sand streaks on each level.
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Oy LR T UAEMSAICE, BT O EIN T
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Table 1 Result of visual test for Cold joint by 116 students.

Percent of answer of students(%a)
Expected Before soaking NaCl solution After soaking NaCl solution
level by |[Corresponding answer| Evaluated to | Evaluated to | Evaluated to| Evaluated to || Corresponding answer | Evaluated to | Evaluated to | Evaluated to | Evaluated to
authors || with expected level by | be slighter by | be heavier by |be slighter by| be heavier by || with expected level by | be slighter by | be heavier by | be slighter by| be heavier by
author 1level 1level 2level 2level author 1level 1level 2level 2level
sight | C1D 100 0 0 0 0 100 (100" | o@* | 0@ | o | o
1 100 0 0 0 0 99 (100)° 1(0)* 00" 0" 0(0)*
I 97 3 0 0 0 98 (100)" 20" | o | 0@ | o’
| 96 4 0 0 0 7 (1) 208" | 0" [ om" | v
2 84 3 1 1 0 50 (54)° 200" | 0" | om® 0(n*
€3 9] 7 | 0 0 84 (92)° 5@ Lo [ om" [ 0"
2 56 39 0 I 0 59 (69)" 6L [ 0@ [ 207 | o’
3 78 8 15 0 0 60 (62)° 530° | 200" | 0" | o
@) 77 19 3 0 0 84 (86)" By L o | o | o'
3 47 45 8 0 0 55 (55)° a3t 20" | 0o 0(0)"
Heavy 4 58 0 33 0 9 78 (79)" oyt | o | o | o*
C 74 0 25 0 1 89 (90)° 000" | o | o@* | om*
( )*: percentage based on the answers of 97 students except 19 students who gave up
taking course unit of concrete experiment.
Table 2 Result of visual test for Sand Streak by 116 students.
Percentage of each answer(%)
Lower concrete was recompacted just
Lower concrete was not recompacted 3
before upper concrete placement
Defect observed No defect observed
Concpieiagamtivity | o3 95 100 | 100 | 100 | 100 | 100 | 100 | 98 | o8
expected answer by authors
Different answer from 7 5 0 0 0 0 0 0 5 )
expected answer
Time interval from lower
layer compaction to upper 60 90 120 150 180 60 90 120 150 180
layer placement (min)




682 = W

th,

.

iE #

3-3 BARAARER

Fig. 31, 3= FY a4 ¥ b OHHEGRERIZ 722
RIKIZDNT, fkHER & AR OIE MRIBR S DL % 2%
A 116 AD H RG-S RO & OBIR TR LAZE DT
b0, WHBMEER L Tz, E72, WkEEBTOE S
REH L, HEH TR - LR TE 5 &5 Lilm iy ik
HTh->TE, MELIOEBHIZHAN 1.5 ~ 2.5 512
EBD, MHIRSICHER T 2R L 25 & 315D E
IZETHARL T, Ziud, XGHERS CHIO 22 hEUR
¥&, Fig. 3OMBEAMWCEARFILIZED, 2—0
NV a4 v MO MRBERSAETEDLZLAKL
TW3, ZLT, ZOHE»SE | fifisOBEEOHEE
HEctzxdHEIiohb.

3-4 FEBBHARER

Fig. 4%, BUEEHEAER 36 ¥ 4 2 LI TOE &K
DPRERLEZEDTH S, MllZIE, I—LFY a4V
FOBRPFE L T BHA LT CEMNES THRAEL T
DA LT T, HEERBRIC & 2aF-lifS R 4R L7,
Gk, BTUARELTOBEAE, & TCa—-L Yy
AV FEREL Tz, WThOgA S, HIHEHGRER
DR EL S BITH, AR X 2 HEMADREKE
L BMEENIH 72, £72, W UAMEERE I WA
i3 Fig. 1ITRT 4 B ORI # 17 8 > T s Y a—u k
U aA Y bOARMERENLGATIIEHEA 4 L b &
D RBIREPBD N ADBLZ 25 k5
Tz, 512, B4 UAMER S hz 54 Tk, aFlia

14.0

12.0

10.0

8.0

6.0

4.0

2.0

U0l P[od 18 UOL APLIOJYD JO JUIIILJA0D UOISNIII(]

0.0

jutol pjoo 3daoxa pred je uor apLIO[YD JO JUIOLFR0D UOISNIIC

= 14.0
E ‘._:_}. -~ Diffusion coefficient of chloride ion
ol
!? g 120 -} Depth of area containing chloride
g | &
@ o
= o
=1 5 100
=2lx
5l g
S| & 80
22
= =
= o
S| &
el =
g E 4.0
1k
"E o 20
al o j
L =
o S
=)
= |
2 0.0
a 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Mean value of levels of cold ioint evaluated bv 116 students
Fig. 3 Relation between result of visual test for Cold joint and Soaking test into NaCl solution.
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Fig. 4 Relation between visual test result and loss of mass at the freezing and thawing of 36 cycle.
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Table 3 Concrete surface after Freezing and thawing test.

Result of visual test
for Sand Streak

Photograph of concrete surface

Level 3

Level 2

Cycle of freezing

and thawing
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