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ABSTRACT

This paper proposes a method for bridge damage factor recognition from inspection reports using deep learning. Bridge inspection
reports contains inspection results including identified damages and causal analysis results. However, collecting such information from
inspection reports manually is limited due to their considerable amount. Therefore, this paper proposes a model for recognizing bridge
damage factor from inspection reports applying Named Entity Recognition (NER) using deep learning. Named Entity Recognition,
Word Embedding, Recurrent Neural Network, one of deep learning methods, were applied to construct the proposed model.
Experimental results showed that the proposed model has abilities to 1) recognize damage and damage factor included in a training
data, 2) distinguish a specific word as a damage or a damage factor, depending on its context, and 3) recognize new damage words not
included in a training data.
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Input Pothole, plastic deformation were identified, affected by traffic load due to heavy vehicles during operation.

Bridge Damage Recognition Model

Pothole, plastic deformation were identified, affected by due to he

Output

during operation.

Fig. 1. Damage Factor Recognition Model
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Fig. 2. Examples of One-hot Encoded Word Vectors
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Fig. 3. Neural Network of Word2vec Algorithm for Word Embedding
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Table 1. Manually Labeled Training Data (Translated in English)
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&3 Wl Fafo = o Qe Ao Fsiek

No. Sentences

Factor Damage

1

Deformation in the railing, which had been investigated due to vehicle collision, causes no
additional damage, but repair is required to ensure the safety of the vehicle.

vehicle, collision deformation

In the visual inspection on the expansion joint, it was investigated that sedimentation in the

2 L. . . . vehicle, dust sedimentation, crack
expansion joint occurred due to dust of passing vehicle, and crack on the concrete partially occurred.
.. . . . . repeated, wheel load,
3 In addition, some cracks were investigated due to drying shrinkage and repeated wheel load P shrinkage crack
4 The deck was investigated that damages such as crack(CW>0.3mm) due to shrinkage, shrinkage crack, efflorescence,
efflorescence, deterioration, and spalling occurred, and requires short-term repair. g deterioration, spalling
. . . . vertical crack,
In the visual inspection, damages such as vertical crack(CW<0.3mm), traces of leakage due to . .
5 rainwater leakage, material

rainwater inflowing, material separation, and breakage were investigated

separation, breakage

In addition, re-bar exposure due to lack of coating was investigated in some sections of the
6  |barrier, and repairs for the expected corrosion and spalling on surrounding concrete, caused by | exposure to outside
exposure to outside air and rainwater, are required

lack of coating,
re-bar, exposure,

L corrosion, spalling
air, rainwater

In the visual inspection on the drainage facilities, some clogging of the drainage holes, caused
7 by sedimentation due to environmental factors, was investigated, and one poor installation of
the drainage pipe was investigated.

drainage hole,
clogging, installation,
poor

sedimentation

In the visual inspection on the bridge supports, one corrosion of the main body caused by inflow| rainwater inflow,
8 of rainwater and some cracks of supporting concrete caused by vibration due to repetitive
vehicle traffic were investigated.

main body, corrosion,

vehicle, traffic,
crack

vibration

In the visual inspection, clogging of the drainage holes caused by sedimentation due to
9 environmental factors occurred, grating was missing due to external impact, and missing of the
drainage pipe support was identified due to inadequate construction.

sedimentation,
external, impact,
construction,
inadequate

drainage hole,
clogging, grating,
missing, support,
missing

the corrosion.

Spalling and breakage of the curb are considered to be caused by salt and freeze-thaw during
10  |operation, and suface corrosion and deterioration were investigated as well as the spalling and| salt, freeze-thaw

spalling, breakage,
surface, corrosion,
deterioration
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