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Development of a GPS-Based Vertical Accuracy Control System
and Its Application to Super High-Rise Tower Construction

Yuichi Ikeda Koji Hamada

Kiyoshi Tanabe Tsunenori Harada

Abstract

A vertical accuracy control system using GPS technology was developed and applied to the construction
of the world's tallest free-standing tower. The tower consists of a steel-frame main tower piled up from the
ground to the height of 500m and an overlying gain tower with a top height of 634 m. Because of reasons
intrinsic to the steel tower in contrast to usual office buildings, there were few stable floors available for
surveying, and the tower was almost always in motion because of the influences of wind and uneven heating
by the Sun, a GPS-based measurement system was developed to confirm the accuracy of the reference
markings in the steel-work. For the lift-up processes, it was most important to lift up the gain tower through
the narrow central shaft of the main tower as exactly and quickly as possible. This system was used both to
dynamically control the inclination of the gain tower being lifted and to make the final adjustment to the
position at the top. This article outlines the applicability of the system for managing the measurement accuracy
in the construction of super high-rise steel structures.
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Steps of Construction of the Gain Tower
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