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ABSTRACT

This paper presents the results of an analysis of the discrimination accuracy of a bridge load carrying capacity estimation model based on
data from inspection reports. The load carrying rate estimation model was derived using statistical methods through the collection of 2,161
inspection reports. By entering the bridge specifications and maintenance information, you can check the estimated load carrying capacity
of the bridge. In order to verify the discrimination accuracy of the estimated load carrying rate model, the estimated load carrying rate was
compared with the load carrying rate in the inspection and diagnosis report for 164 public bridges for which data was available. Although
there are differences depending on the bridge type, the results were obtained with an accuracy of over 80% in determining the estimated
load carrying capacity.
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Table 1. Regression analysis results by bridge type

) Number of data . . )
Brige type — Number of index Highest R
Total Training data set Test data set

PSCI1 33 23 10 17 0.89

RA 21 15 6 17 0.95

RCS 53 37 16 17 0.26

STB 57 40 17 17 0.62
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Table 2. Regression model by bridge type

Bridge type Regression model
PSCI Y =-50.13 + 0.00x; — 0.25x, — 0.03x3 — 0.03x4 + 0.17xs + 0.03xs — 0.60x7 + 0.29xg + 0.33%9 + 0.23x;0 — 0.53x;
— 0.09xy5 + 0.00x;3 + 0.04x;4 — 0.07x35 — 0.37x36 + 0.00x7
RA Y =-0.02 + 0.01x; + 0.22x, + 0.02x3 — 0.05x4 — 0.41x5 + 0.00xs — 0.02x7 + 0.43x5 + 0.32x9 + 0.00x;0 + 0.28x;; —
0.19x12 — 0.03xy5 — 0.06x14 + 0.32x;5 — 0.91x6 + 0.00x;7
RCS Y =-8.70 + 0.00x; — 0.45x, + 0.04x; + 0.03x4 — 0.03x5 + 0.01x¢ — 0.01x7 + 0.22x5 — 0.09x9 — 0.41x;0 + 0.00x;; —
0.09x12 — 0.01x33 — 0.01x34 + 0.13x;5 — 0.19x;6 + 0.01x47
STB Y =-8.69 + 0.00x; + 0.32x, — 0.05x3 — 0.04x4 — 26.06xs5 + 0.04x6 + 0.04x7; — 0.05x5 + 0.29x9 — 0.10x;0 — 0.88xy;
+0.14x;2 + 0.06x;5 — 0.01x34 +2.06x;5 — 0.71x;6 — 0.03xy7
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A 8-S Figs. 1~4°] LFERH ZAx} 2t
PSCI Predicted Load Carrying Capacity Discrimination
IDX Status
data: 33 set OK NG Actual Predicted Actual Predicted
OK 31 1 0 1.05 2.65 OK OK GOOD
Actual
NG 1 0 11 2.80 2.18 OK OK GOOD
12 1.27 0.53 OK NG BAD
Accuracy 94% 21 2.56 1.77 OK OK GOOD
Sensitivity 97% 22 0.94 1.59 NG OK BAD
Specificity 0% 23 1.57 2.10 OK OK GOOD

Fig. 1. Discrimination result (PSCI)
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RA Predicted Load Carrying Capacity Discrimination
IDX Status
data: 21 set OK NG Actual Predicted Actual Predicted
OK 20 0 40 1.96 1.96 OK OK GOOD
Actual
NG 0 1 41 1.58 1.58 OK OK GOOD
42 2.25 2.25 OK OK GOOD
Accuracy 100% 43 0.78 0.78 NG NG GOOD
Sensitivity 100% 44 1.15 1.15 OK OK GOOD
Specificity 100% 45 2.75 2.58 OK OK GOOD
Fig. 2. Discrimination result (RA)
RCS Predicted Load Carrying Capacity Discrimination
IDX Status
data: 53 set OK NG Actual Predicted Actual Predicted
OK 48 3 60 1.54 1.63 OK OK GOOD
Actual
NG 2 0 61 1.03 0.47 OK NG BAD
71 1.28 1.00 OK NG BAD
Accuracy 91% 87 1.01 0.81 OK NG BAD
Sensitivity 94% 88 0.97 1.15 NG OK BAD
Specificity 0% 100 0.93 1.97 NG OK BAD
Fig. 3. Discrimination result (RCS)
STB Predicted Load Carrying Capacity Discrimination
IDX Status
data: 57 set OK NG Actual Predicted Actual Predicted
OK 54 3 111 1.38 1.87 OK OK GOOD
Actual
NG 0 0 114 1.66 1.83 OK OK GOOD
115 1.66 0.81 OK NG BAD
Accuracy 95% 116 4.07 2.13 OK OK GOOD
Sensitivity 95% 123 1.86 0.73 OK NG BAD
Specificity - 146 3.43 0.48 OK NG BAD
Fig. 4. Discrimination result (STB)
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