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A Feasibility Study of Loading Test for Safety Assessment : Concrete Bridges

3 =1
g of

Hwang, Jin Ha

An, Seoung Su

2)* =13)
TR = &b

Az
Kim, Ju Han

Abstract

The bridges where serious damages, defects, material degradations, etc. are not found can be presumed to have
enough safety for the specified design loads, nevertheless, in many cases the loading carrying capacity is rated through
loading tests. The safety specifications and manuals get no further than qualitative instructions for performing loading test
or not. Some studies presented the improved appraisal methods for determining the load carrying capacity; however, the
feasibility studies for loading test are scarcely carried out. This study examines an existing question, whether the loading
tests are necessarily required in the safety assessment or not, and suggests an alternative for that via a statistical
analysis for dozens of condition evaluation reports for concrete bridges.
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Table 1 Grade according to safety factor

grade criteria
A SF> 1.0
B 09 < SF < 1 . .
(load carrying capacity > design load)
C 09 <SF<1
D 0.75 < SF < 0.9
E SF <0.75
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Table 2 Factors and grades for bridges

structural | span length | construction | service . safety rating response service rating grade of state
No. . design load N N . -
type (m) year period factor factor |adjustment factor factor deck girder
1 PSC B 50 1993 10 DB—-24 212 5.84 1.00 5.83 b b
6 PSC B 50 1987 17 DB—-24 1.69 2.68 1.11 2.97 b b
11 PSC B 50 1989 16 DB—-24 1.09 2.20 0.98 2.25 a b
16 PSC B 40 2006 0 DB-24 1.36 2.17 1.17 2.53 a a
21 PSC B 50 2006 0 DB-24 1.76 2.99 1.15 3.43 a a
26 PSC B 95 1985 21 DB—-24 0.98 1.02 1.47 1.50 b b
31 PSC B 50 1993 15 DB—-24 2.74 5.49 1.38 7.57 b c
36 PSC B 50 1991 18 DB—-24 1.76 3.37 0.95 3.19 c c
41 PSC 1 30 2005 0 DB-24 1.51 3.04 1.04 3.17 a a
44 PSC I 30 1982 24 DB-24 1.29 1.72 1.25 2.14 d b
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Fig. 1 Box—whisker plot for safety factor

Table 3 Normal distribution test for safety factor
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Fig. 2 Box—whisker plot for rating factor

Table 4 Normal distribution test for rating factor

case 1 case 2
type statistic degree of significggce statistic degree of significgr}ce
freedom | probability freedom | probability
PSC B| 0.93 36 0.02 0.96 32 0.24
PSCI| 0.85 8 0.10 0.85 8 0.10

case 1 case 2
type statistic degree of signiﬁcz‘arllce statistic degree of signiﬁcz‘arllce
freedom | probability freedom | probability
PSC B| 0.92 36 0.02 0.96 32 0.29
PSCT| 0.97 8 0.93 0.97 8 0.93
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Table 5 Correlation analysis between factors

Table 6 Control range for safety factor

. . service standard — —
variable safety factor rating factor . type mean .. X+s X—s
rating factor deviation
safety factor 1.00 0.66 0.61 PSC B 1.44 0.30 1.74 1.13
rating factor 0.66 1.00 0.90 PSC 1 1.45 0.14 1.59 1.31
service 0.61 0.90 1.00
rating factor
Table 7 Control range for rating factor
standard — —
7.0 type mean deviation X+s X—s
6.0 PSC B 2.61 0.95 3.56 1.65
50 PSC I 2.44 0.63 3.07 1.81
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Table 8 Decision criteria and cases for the need of loading test

Table 9 Decision cases for the need of loading test

structural | number of SF or RF < other
. dore —
type bridges X—s cases
PSC B 36 - 9 27
PSC 1 8 - 2 6
sum 44 - 11 33
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No. str;f;zral :if(t; ;:Eltr(li grade decision
2010-1| PSCB 1.64 2.26 b unnecessary
2010-2 | PSCB 1.05 1.78 b necessary
2010-3 | PSC B 1.29 2.22 b unnecessary
2010—4 PSC 1 1.42 1.28 a necessary
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