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Field Measurements of Ground Movements Around Tunnel
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ABSTRACT

Generally, ground settlements and lateral displacements are accompanied by underground
excavation asscciated with open-cut or tunnling. These ground movements cause a harmful
influence upon nearby super-structures and sub-structures. Occasionally, the ground movements
may pose serious problems as the function of the nearby structures may be disrupted. Therefore,
prior to the subway construction in an urban area, it is necessary to identify the causes of
ground settlements and estimating the extent & the magnitude of ground movements since
any potential damage to the nearby structures such as gas lines, water mains, high buildings
and cultural assets must be assessed.

The research was performed mainly on ground movements such as surface settlements, lateral
displacements, subsurface settlements and crown settlements to predict the maximum settle-
ment and settlement zone, and to identify the causes of ground settlements in NATM sections
of Busan subway.

As a result, it was found that lateral distribution of settlements could be approximated
reasonably by a Gaussian normal probability curve and longitudinal distribution of settlements
by a cumulative Gaussian probability curve, and that the early closure of temporary invert was

very important to minimize ground settlements.
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Fig. 2,1. Geological Map at the Section No, 0-00
in Busan Subway
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Fig. 2,38. Location of Subsurface Settlement Points
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Fig. 8,1. Surface Settlement Profile with Tunnel
Progression
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Fig. 3.2. Projection of Measurement Data onto the
Cumulative Normal Probability Curve
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Fig. 3.3. Average Settlement velocity versus Ela-
psed Time
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ment with Tunnel Progression
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