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! Global Positioning System

? Iterative weighted transformation
¥ Least Absolute Sum

* Congruency test
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Measurement and Monitoring of Structures Deformation with
Geodetic Methods
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Abstract

Rapid advances in engineering structures and new studies on the movements of Earth’s crust have made
the analysis and measurements of relocations, measurement methods and measurement with required
accuracy possible. The main aim of this study is to consider and show the deformations in the crest of the
dam that occur to various reasons such as water level, load and the weight of dam’s framework. The
Ataturk dam is a dam that includes rocks in the exterior part and soil and sand in the interior part, is
selected as the area of the study and the relocation network has been made up 6 sustainable points and 11
unsustainable points. In this study, measurement and measuring displacement have been done based on
the data of May and October from 2005 till 2007. The water level was minimum and maximum there. The
observations were taken in four periods. All of the measurements have been done using the basing length
GPS. In this study interactive weighted transformation that includes the least absolute sum, has been used
with congruency test method and also Fredericton method to analyze the deformation of two dimensional
displacements. Considering the displacements with the discussed methods, the points with displacement
more than 4 mm were accepted as unstable. Meaningful and significant displacements were in the areas
that are in the middle part of the crest of dam. This finding is consistent with the accuracy of horizontal
observations that have been calculated by the minimum norm quadratic unbiased estimation.

Keywords: Monitoring, Deformation, Congruency Test, IWST, MINQUE.
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