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1. Underground Construction
 
 1.1 Introduction

Underground Space is widely used nowadays, such as basement, tunnel, utility space, car 
park, transportation, etc. The technology of underground construction become more 
advance. During construction, there are few aspects, excavation, basement waterproofing 
and tanking, ventilation, lighting. Beside, there is a new era of underground construction, 
which is the rock cavern construction. 

MTR Station

SOGO Department Store

Stanley sewage treatment work
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 1.2 Excavation
The excavation is the first step of underground construction. It forms a base for the 
underground construction. In-situ wall is needed to support the excavation.
-Soldier Pile Wall
-Sheet Pile Wall
-Secant Pile wall
-Diaphragm Wall

  1.2.1 Soldier Pile Wall
Soldier pile walls are formed by:

1. Constructing soldier piles at regular intervals 
2. Excavating in small stages and installing lagging.
3. Backfilling and compacting the void space behind the lagging.

Soldier pile and lagging walls are the most inexpensive systems compared to other 
retaining walls. They are also very easy and fast to construct. 

The major disadvantages of soldier pile and lagging systems are:

1. They are primarily limited to temporary construction. 
2. Cannot be used in high water table conditions without extensive dewatering.
3. Poor backfilling and associated ground losses can result in significant surface 
settlements. 
4. They are not as stiff as other retaining systems.
5. Because only the flange of a soldier pile is embedded beneath subgrade, it is very 
difficult to control basal soil movements.
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  1.2.2 Sheet Pile Wall
Steel sheet piling is the most common because of several advantages over other 
materials:
1. Provides high resistance to driving stresses.
2. Light weight
3. Can be reused on several projects.
4. Long service life above or below water with modest protection.
5. Easy to adapt the pile length by either welding or bolting
6. Joints are less apt to deform during driving.

Sheet pile walls are constructed by:
1. Laying out a sequence of sheet pile sections, and ensuring that sheet piles will 
interlock.
2. Driving (or vibrating) the individual sheet piles to the desired depth. 
3. Driving the second sheet pile with the interlocks between the first sheet pile and 
second "locked"
4. Repeating steps 2 & 3 until the wall perimeter is completed
5. Use connector elements when more complex shapes are used.

Sheet pile wall disadvantages are:
1. Sections can rarely be used as part of the permanent structure.
2. Installation of sheet piles is difficult in soils with boulders or cobbles. In such cases, 
the desired wall depths may not be reached. 
3. Excavation shapes are dictated by the sheet pile section and interlocking elements.
4. Sheet pile driving may cause neighborhood distrurbace
5. Settlements in adjacent properties may take place due to installation vibrations
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  1.2.3 Secant Pile Wall 
Secant pile walls are formed by:
1. Constructing intersecting reinforced concrete piles. 
2. Primary piles are installed first with secondary piles constructed in between primary           
piles once the latter gain sufficient strength.

The main advantages of secant or tangent pile walls are:
 
1. 1. Increased construction alignment flexibility.
2. Increased wall stiffness compared to sheet piles.
3. Can be installed in difficult ground (cobbles/boulders).
4. Less noisy construction.

The main disadvantages of secant pile walls are:
1. Verticality tolerances may be hard to achieve for deep piles.
2. Total waterproofing is very difficult to obtain in joints.
3. 3. Increased cost compared to sheet pile walls.
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  1.2.4 Diaphragm Wall 
The continuous diaphragm wall is formed by:
1. The trench excavation is initially supported by either bentonite or polymer based 
slurries that prevents soil incursions into the excavated trench.
2. Concreting of panels and reinforcement take place and the bentonite is displaced. 
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 1.3 Basement Tanking
Waterproofing or Tanking is very important for underground construction. Basement 
Waterproofing refers to techniques used to prevent water from entering the basement of a 
house or other building. Effective below ground waterproofing will include both drainage 
and sealers. Waterproofing is needed anytime a structure is built at ground level or below 
ground.
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2. Rock Cavern Construction
 
 2.3 Examples

THE FIRST SERVICE RESERVOIR IN A CAVERN , Hong Kong University
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 2.3 Examples
THE FIRST SERVICE RESERVOIR IN A CAVERN , Hong Kong University
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 2.3 Examples
Oset Water Treatment Facility, Oslo, Norway

Itäkeskus Swimming Hall, Helsinki, Finland
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3. SOGO Department Store
 
 3.1 Introduction

Period: The Palace Mall (1997 – 2001) 

The building is owned by New World Development  Company ltd. Design intent was for a 
high class shopping mall. Because of the commercial crisis the business did not run very 
well. 1998 New World collaborated with Hong Kong Government to construct an subway, 
however it did not help business.

Period: Teddy Bear Kingdom (Amazon) (2002 – 2005)

In 2002 New world turned The Palace Mall into Amazon. They turned the area into a  
hemed tropical forest. It introduced many vegetation into the area. The shopping mall then 
became Teddy Bear Kingdom.
The financial crisis ended and many more tourist visited this area.

Period: Tsim Sha Tsui SOGO Department Store (Present)
In 2005 New World rented the shopping mall to SOGO.  
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 3.2 Building
The construction of the building required excavation. The site was a reclamation arec. It 
was mainly supported by columns. It was built underground mainly because of the high 
limit of the site and to cooperate with the government policies. It required artificial 
ventilation and lighting system to maintain a desirable envirnment for the visiter.
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4. Reference
 

http://www.bbge.com/
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en.wikipedia.org/


