
www.tjprc.org editor@tjprc.org  

International Journal of Civil, Structural, 

Environmental and Infrastructure Engineering 

Research and Development (IJCSEIERD) 

ISSN (P): 2249–6866; ISSN (E): 2249–7978 

Vol. 11, Issue 2, Dec 2021, 55–64 

© TJPRC Pvt. Ltd. 

 

 

EVALUATION OF INCLINATION ANGLE OF BUILDING USING MACHINE 

LEARNING 

MOHAMAD NAJIB ALHEBRAWI1 & ATSUSHI MINATO2 

1Doctoral student at the department of Social Infrastructure System Science, Graduate School of Science and Engineering, 

Ibaraki University, 4-12-1 Nakanarusawa, Hitachi, Ibaraki 316-8511, Japan 

2Professor at Graduate School of Science and Engineering, 

Ibaraki University, 4-12-1 Nakanarusawa, Hitachi, Ibaraki 316-8511, Japan 

 
 

Received: Oct 01, 2021; Accepted: Oct 21, 2021; Published: Nov 03, 2021; Paper Id.: IJCSEIERDDEC20216 

ABSTRACT 

 
For safety, buildings' structural conditions should be monitored regularly. If we can find abnormal signs, damage can be 

minimized. To know the normal condition of a building affected by weather, an inclination angle measurement system 

using a bubble tube and a focused camera has been developed. Furthermore, this system has been properly placed for 

monitoring a civic building. The inclination angle of a medium-rise building was measured. It is discovered that the daily 

cycle of the inclination angle depends naturally on solar radiation. Cyclical change of the inclination angle is conspicuous 

on a sunny day. The direct correlation between the change of the structure’s angle and the local weather was examined 

using a classification method of machine learning. The daily angle change was used as input data, while the local weather 

of the day (sunny, cloudy, and rain) was used as output classification data. The accuracy of classification using machine 

learning has reached 90%. This result shows that the change of the inclination angle has been strongly affected by solar 

radiation. It is expected that these behaviors of buildings affected by weather can be used for the health monitoring of 

buildings. 
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