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Foreword

This Technical Reference was prepared by the Working Group on Bi-directional Static Axial Load Test
appointed by the Technical Committee on Civil and Geotechnical Works under the direction of the
Building and Construction Standards Committee.

Bored cast in-place concrete piles are commonly used in Singapore as deep foundations. Full scale
maintained load testing is an important aspect in the design of such deep foundation. The load test may
be classified into preliminary load test, which is often used to verify design parameters and optimise the
foundation design, and working load test, which is carried out to confirm the as-constructed piles satisfy
both the designed load carrying capacity and serviceability settlement criteria.

Traditionally, full scale maintained load testing in Singapore is carried out using the Kentledge method
(GeoSS, 2011). Bi-directional load testing, using a purpose built system such as those pioneered by
Osterberg (1989), was introduced in Singapore since 1990’s and has gained some popularity in
recent years. The bi-directional load test method uses much less resource and manpower than
conventional pile load test using Kentledge method resulting in time, space and transport savings for
the whole project. The technologically more advanced bi-directional load testing method also enables
higher capacity static load testing of bored and barrette piles. The bi-directional load test is particularly
useful at sites with space constraints.

The procedure of bi-directional load test is currently not described in any local or international
published standard. The bi-directional load tests are carried out by specialist testers using equipment
and test method developed by the respective specialists. Due to the lack of standardisation, the local
industry users encounter difficulties in the design and interpretation of such a test method.

This Technical Reference aims to provide good practices to the key aspects related to the apparatus,
test procedures, safety, design and reporting of the bi-directional load test. The objective of this
Technical Reference is to promote the better and proper use of such pile load testing method.

This Technical Reference is a provisional standard made available for application over a period of
three years. The aim is to use the experience gained to update the Technical Reference so that it can
be adopted as a Singapore Standard. Users of the Technical Reference are invited to provide
feedback on its technical content, clarity and ease of use. Feedback can be submitted using the form
provided in the Technical Reference. At the end of the three years, the Technical Reference will be
reviewed, taking into account any feedback or other considerations, to further its development into a
Singapore Standard if found suitable.

At the time of publication, this Technical Reference is expected to be used by parties involved in
design, construction and testing of deep foundation, including developers, consultants, contractors
and specialist testers.

Attention is drawn to the possibility that some of the elements of this Technical Reference may be the
subject of patent rights. Enterprise Singapore shall not be held responsible for identifying any or all of
such patent rights.

NOTE

1. Singapore Standards (SS) and Technical References (TR) are subject to periodic review to keep
abreast of technological changes and new technical developments. The changes are documented
through the issue of either amendments or revisions.

2. An SSor TR is voluntary in nature except when it is made mandatory by a regulatory. It can also be cited in
contracts making its application a business necessity. Users are advised to assess and determine whether
the SS or TR is suitable for their intended use or purpose. If required, they should refer to the relevant
professionals or experts for advice on the use of the document. Enterprise Singapore shall not be liable for
any damages whether directly or indirectly suffered by anyone as a result of the use of any SS or TR.

3. Compliance with a SS or TR does not exempt users from any legal obligations.
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Technical Reference for bi-directional static axial load test

1 Scope

This Technical Reference establishes good practices for the execution of bi-directional static axial
load tests.

The provisions of this TR apply to cast-in-situ bored piles and barrette piles.

This TR outlines the apparatus for applying and measuring loads and displacements, test procedures,
safety, design and reporting of the test method.

2 Normative references

The following referenced documents are indispensable for the application of this standard. For dated

references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

prEN I1SO 22477-1 Geotechnical investigation and testing — Testing of geotechnical structures
— Part 1 : Pile load test by static axially loaded compression

SS EN 1990 Eurocode : Basis of structural design

NA to SS EN 1990 Singapore National Annex to Eurocode : Basis of structural design

SS EN 1997-1 Eurocode 7 : Geotechnical design — Part 1 : General rules

NA to SS EN 1997-1 Singapore National Annex to Eurocode 7 : Geotechnical design — Part 1 :
General rules

SS EN 1997-2 Eurocode 7 : Geotechnical design — Part 2 : Ground investigation and
testing

NA to SS EN 1997-2 Singapore National Annex to Eurocode 7 : Geotechnical design — Part 2 :

Ground investigation and testing
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