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Abstract

Camber Reconstruction for a Prefab PSC Girder

using Collocated Strain Measurements

by
KIM HYUN YOUNG

Department of ICT integrated
Ocean-front Smart City Engineering
Graduate school, Dong-A University

Busan. Korea

Prefab members have been paid attention to because they can be
mass-produced in factories through smart construction technology. Prefab
prestressed concrete (PSC) girder is very important in conformity with the
prefab floor plate during the construction stage. Existing studies have
focused on the shape management of PSC girder when the load is given.
For the prefab PSC girder, it is essential to manage the shape of the girder
according to the time-dependent behavior from fabrication to the stage
before construction. To manage the shape of the girder, we propose a
camber reconstruction technique that can statistically evaluate the
performance of the prefab PSC girder using the collocated strain
measurements on the top and the bottom of the girder. Time-dependent
behaviors include creep, relaxation, shrinkage and so on. A PSC structural
analysis model considering these time-dependent behaviors has been

implemented and validated through the comparison to a conventional finite
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element analysis program. The camber reconstruction has been conducted by
using the collocated strain measurements which are numerically simulated
from the PSC structural analysis model. After obtaining a quadratic
curvature equation with strain using the least squares method, camber is
reconstructed using double integral and support conditions. Through Monte-
Carlo numerical simulation, the statistical accuracy of the reconstructed
camber is analyzed and the validity of the camber reconstruction technique
is verified by considering the measurement error, the number of sensors and

non-linear time-dependent behaviors.

Key words: Prefab PSC girder, Camber reconstruction, Collocated strain
measurements, Time-dependent behavior, Monte-Carlo numerical

simulation
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