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ABSTRACT

ABSTRACT

Keywords: existing basement, existing underground structures, demolition,

reconstruction, diaphragm wall, deep guide wall

1. Introduction

Demolition and reconstruction of existing buildings’ basements in
metropolitan areas is becoming more common. Due to the high density of
buildings, if the existing underground structures such as the basement,
retaining walls, pile foundations, etc. are directly destroyed during the
reconstruction, the soil will be affected, causing soil collapse and damage
to neighboring buildings.

The purpose of this research is to collect the cases of the demolition
and reconstruction of existing basements, and analyze the construction

issues and solutions in the construction process.

2. Research Methods and Process

The research methods include case study, literature review, and expert
discussion. This research focuses on the construction phase of demolishing
existing underground structures (including basements, retaining walls, pile
foundations, etc.) to implement new diaphragm walls and foundations.

This research also discusses the current domestic regulations on
basement demolition and reconstruction, and puts forward suggestions on
the safety management of basement demolition and reconstruction in the

official building management system.

3. Results

(A) Assessment of existing underground structures and construction site
safety
® The assessment of existing underground structures includes

detailed investigations of geotechnical data; review of the

xiii
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relationship between the architectural design and the existing
underground structures, and adjusting the design when necessary
to utilize the existing underground structures or avoid positions
where construction is difficult.

® The issues that may arise during the construction process and lead
to design modifications include: insufficient strength of existing
underground structures for bearing the weight of construction
machines and existing diaphragm wall’s verticality and lateral
squeeze deformation problems.

(B) There are three types of utilization of existing underground structures:
1. The utilization of existing retaining walls; 2. The utilization of
existing basement structures (columns, beams, slabs and walls); 3.
The utilization of existing pile foundations.

(C) The issues of existing basement backfilling: 1. If the backfill material
1s construction waste, it needs to be removed and refilled with
appropriate materials, which will increase the cost and construction
period. 2. When constructing diaphragm walls and reversed
circulation piles, the stabilizing solution can easily leak into the gaps
of backfill materials, so it is necessary to implement deep guide walls

or water-stop measures at the same depth as the existing basement.

4. Recommendations
Recommendation 1: The backfill of the abandoned basement should be
standardized

Although Article 14 of the Demolition Directions for Building
stipulates that "basements or potholes must be inspected before they can be
backfilled," however, the inspection items and standards are not regulated,
and the filling material qualities and compaction standard are not specified.

This research suggests that relevant specifications should be developed.

X1V
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Recommendation 2: Investigation report of existing underground structures
In case of basement demolishing and reconstruction, the building
foundation design statement should include the investigation of existing

underground structures, and suggestions on how to remove them.

Recommendation 3: Review of the structural design of utilizing existing
underground structures

When entrusting experts review of the structural computation
statement, it shall include the safety support for the demolition of the
basement, the excavation and retaining system and the reuse of the existing
structure. The review committee shall include one geotechnical engineer at

least.
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