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INTRODUCTION

This document presents an overall encompassing conceptual summary of the commonly adopted
basement construction methods. The objective of this paper is to lay out the available options to the
structural engineer to facilitate the selection of the most suitable method of basement construction.

BASEMENT CONSTRUCTION METHODS SUMMARY

The following presents the types of retaining walls that are suitable for the different methods of basement
construction. A flow-chart of the methods of basement construction is then presented.

1 Bottom-up backfilled battered slope retaining wall
Masonry (gravity) retaining wall

Rubble (gravity) retaining wall

R.C. (gravity) retaining wall

Soil crib (gravity) retaining wall

Rock gabion (gravity) retaining wall

Reinforced soil (R.S.) (gravity) retaining wall

R.C. (cantilever) retaining wall

R.C. (propped) retaining wall

2  |Bottom-up cantilever embedded retaining wall
Steel sheet pile (cantilever) retaining wall

R.C. contiguous pile (cantilever) retaining wall
R.C. secant pile (cantilever) retaining wall

R.C. diaphragm (cantilever) retaining wall

3A |Bottom-up multi-stage temporary propping embedded retaining wall

3B |Bottom-up multi-stage temporary berm and raking shores embedded retaining wall

3C |Bottom-up multi-stage temporary / permanent ground anchors embedded retaining wall
Steel sheet pile (propped) retaining wall

R.C. contiguous pile (propped) retaining wall

R.C. secant pile (propped) retaining wall

R.C. diaphragm (propped) retaining wall

4  [Top-down multi-stage permanent structure propping embedded retaining wall
Steel sheet pile (propped) retaining wall

R.C. contiguous pile (propped) retaining wall

R.C. secant pile (propped) retaining wall

R.C. diaphragm (propped) retaining wall

5A  |Hybrid inner bottom-up multi-stage temporary propping / perimeter top-down
permanent structure propping embedded retaining wall

5B |Hybrid inner bottom-up multi-stage temporary berm / perimeter top-down
permanent structure propping embedded retaining wall

Steel sheet pile (propped) retaining wall

R.C. contiguous pile (propped) retaining wall

R.C. secant pile (propped) retaining wall

R.C. diaphragm (propped) retaining wall

Note that method 5 is a combination of methods 3 and 4 and is used when the site is extensive such that
the bottom-up techniques of method 3 is used in the middle of the site and the top-down technique of
method 4 is used at the perimeter of the site. It is imperative to note that only single piles are possible at
top-down locations, without future load path alterations. Top-down construction however minimizes the
need for temporary props.
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A

A

Backfilled Battered Slope Retaining Wall
Masonry (gravity) wall
Rubble (gravity) wall
R.C. (gravity) wall
Soil crib (gravity) wall
Rock gabion (gravity) wall
Reinforced soil (R.S.) (gravity) wall
R.C. (cantilever) wall
R.C. (propped) wall

A

Method 1: Bottom-up backfilled
battered slope retaining wall

Embedded Retaining Wall
Steel sheet pile (cantilever or propped) wall

R.C. contiguous pile (cantilever or propped) wall

R.C. secant pile (cantilever or propped) wall
R.C. diaphragm (cantilever or propped) wall

Cantilever Propped
A
Method 2: Bottom-up v i
cantilever embedded
retaining wall Bottom-Up Top-Down

Method 3A: Bottom-up multi-
stage temporary propping

embedded retaining wall

Method 3B: Bottom-up multi-
stage temporary berm and <
raking shores embedded

Method 4: Top-down
multi-stage permanent
structure propping
embedded retaining wall

retaining wall

Method 3C: Bottom-up multi-
stage temporary / permanent
ground anchors embedded
retaining wall

Method 5A: Hybrid inner bottom-up multi-
stage temporary propping / perimeter top-
down permanent structure propping
embedded retaining wall

Method 5B: Hybrid inner bottom-up multi-
stage temporary berm / perimeter top-down
permanent structure propping embedded
retaining wall
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3.0 BASEMENT CONSTRUCTION METHODS DESCRIPTION

Method 1: Bottom-up backfilled battered slope retaining wall
Soil slopes battered with excavation. Construction follows bottom-up.

Face of slope
protect

Slope designed for
medium term stability

Method 2: Bottom-up cantilever embedded retaining wall
Cantilever retaining wall installed before excavation. Construction follows bottom-up.

Permanant and temporary retaining wall
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Method 3A: Bottom-up multi-stage temporary propping embedded retaining wall

Horizontal temporary propping between excavation walls at intermediate stages of excavation.
Construction follows bottom-up and replaces props.

Temparary props pass through

pemanant works Prog-frame, usually steel in modam
R construction, traditicnally timbering
== -
Steal shaat pile T
—
wall to treanch

retaining walls g
Y

Temporary or
permaneant perimater

-._|
T T | T

Temporary props, for supports,
| piled into excavation

Method 3B: Bottom-up multi-stage temporary berm and raking shores embedded retaining
wall

Inclined propping of excavation wall onto thrust blocks at the excavation depth within the
excavation at intermediate stages of final phase of excavation. The initial phase contains berms to
stabilise the sides of the excavation. In the final phase, intermediate berms are required at the
intermediate stages prior to installation of the propping. Construction follows bottom-up and
replaces props.

Temporary inclined props and walings
support perimeter retaining walls

Termnporary or
permanant
pearimeter

retaining wall

Soil embankment stabilizes perimeter
retaining wall until ternporary inclined
props can be effactive

Method 3C: Bottom-up multi-stage temporary / permanent ground anchors embedded
retaining wall

Inclined anchors back into soil behind excavation walls at intermediate stages of excavation.
Construction follows bottom-up and potentially adds propping to anchors.

Ground anchors installed in phased
sgquence of excavation
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Retaining
wall —=
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;
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Method 4: Top-down multi-stage permanent structure propping embedded retaining wall

Horizontal propping between excavation walls employing the permanent structure at intermediate
stages of excavation. Construction is top-down. Note only single piles possible with top-down

construction.
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incorporate floor supports
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Excavate for roof.
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De-water to second basement.
Excavate to second basement.

Castwhole of second basament.
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‘Waterproof and backfill roof.
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Method 5A: Hybrid inner bottom-up multi-stage temporary propping / perimeter top-
down permanent structure propping embedded retaining wall

Horizontal propping between excavation walls employing the permanent structure at intermediate
stages of final phase of excavation. The initial phase contains horizontal temporary propping
between excavation walls of a smaller excavation within. Construction is bottom-up within the
smaller excavation whilst construction is top-down elsewhere. Note only single piles possible at
the locations with top-down construction.
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Method 5B: Hybrid inner bottom-up multi-stage temporary berm / perimeter top-down
permanent structure propping embedded retaining wall

Horizontal propping between excavation walls employing the permanent structure at intermediate
stages of final phase of excavation. The initial phase contains berms to stabilise the sides of the
excavation. In the final phase, intermediate berms are required at the intermediate stages prior to
casting of the permanent structure. Construction is bottom-up except at the location of the berms
where the gradual removal of berms requires a top-down construction. Note only single piles
possible at the locations with top-down construction.

Plates for suppodting floor slabs

In gitu column cast
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