
 

52 Jurong Gateway Road #11- 01 Singapore 608550 
Tel: 1800 3425 222 | Fax: (65) 6334 4287 
www.bca.gov.sg    

Page 1 of 13 

 
 
Dear Sir/Madam 
 
 
REQUIREMENTS AND GUIDELINES ON THE USE OF DRIVEN OR JACKED PILES FOR BUILDING 
FOUNDATION 
 
 
Objective 
 

This circular is to inform the industry regarding the requirements and guidelines on the use of 
driven or jacked piles for building foundation.  The design and construction of driven or jacked piles 
shall comply with Eurocode 7 and BS EN12699. 
 
Background 
 
2 There are issues related to the use of driven or jacked piles for foundation of buildings that 
need to be addressed in order to ensure that the installed piles are able to achieve its capacity. 
Observation from past projects have indicated that short piles and pile heave during piling work are 
issues that may be encountered during construction.  If these issues are not detected and arrested 
early, the adequacy of the foundation could be undermined.  Hence, design and construction of driven 
or jacked piles shall be performed in accordance with the requirements and guidelines stipulated in 
this circular, particularly for high-rise buildings underlain by thick layer of soft clay deposits.  This is to 
ensure that the piles are installed properly before commencing the next phase of construction. 
 
3 BCA has gathered feedback on this circular from the Institution of Engineers Singapore and 
Association of Consulting Engineers Singapore.  To ensure that driven or jacked piles are installed 
properly, a differentiated approach based on the risk category of the buildings as tabulated in 
Appendix A is to be adopted.  Depending on the classification of building, the requirements include 
the following: - 
 

(i) additional information (listed in Table B1 of Appendix B) to be indicated on the piling plan 
submitted to BCA for approval; 

(ii) heave monitoring of driven or jacked piles during installation; and  
(iii) a written confirmation from the Commissioner of Building Control to be obtained, as described 

in Appendix B, before any structural works above the constructed pile (e.g., pile caps) can 
commence. 

 
Design guidelines as listed in Appendix C in this circular are to assist Qualified Persons (the “QP”) when 
carrying out the design of driven or jacked piles.
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4 This circular is for compliance by QP, Accredited Checkers, site supervisors, builders / specialist 
builders and developers for projects adopting driven or jacked piles for building foundation.  This will 
take effect for a project with the first structural plan submitted on or after the date of this circular. 
 
5 This circular also serves to remind project parties to submit in a timely manner the following 
documents in the Piling Advice Letter which is issued by the Commissioner of Building Control together 
with the Notice of Approval for the first piling plan: 
 

(i) Annex C form “Interim Certificate of Supervision on Piling Works” in Piling Advice Letter at 50% 
and 100% of pile installation for all piling works; and  

(ii) Annex D form “Certificate of Monitoring Building Settlement” in Piling Advice Letter at the 
completion of erection of every multiple of 5 storeys until the final roof level. 

 
6 Nothing contained in this circular is meant to replace or negate the need to comply with the 
provisions of the Building Control Act and Building Control Regulations in all aspects. QPs are to 
note that they have duties under the Building Control Act, amongst others, to take all reasonable 
steps and exercise due diligence to ensure that building works are designed and supervised in 
accordance with the provisions of the Building Control Act and Building Control Regulations.  
 
7 We would appreciate if you could disseminate the contents of this circular to your members.  
Please contact us at Tel 1800-3425222 or through the online feedback form 
(https://www.bca.gov.sg/feedbackform/) should you need any clarification. Thank you. 
 
 
 
 
 
Yours faithfully 

 
ER. DR YET NAI SONG 
DIRECTOR 
FOUNDATION ENGINEERING DEPARTMENT 
BUILDING AND CONSTRUCTION AUTHORITY 
For COMMISSIONER OF BUILDING CONTROL 
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Appendix A 
 
Classification and Requirements of Buildings Proposed with Driven 
or Jacked Piles 
 
 

 Type A Buildings Type B Buildings Type C Buildings 

Classification of building  All buildings that are 11 
storeys or more 
(excluding basement) 

 Buildings that are 4 to 
10 storeys and with soft 
claya of thicknessb 
exceeding 10m 
(excluding all landed 
properties) 

 Buildings that are 4 to 
10 storeys and with soft 
claya of thicknessb up to 
10m (excluding all 
landed properties) 

 

 All landed properties  

 All buildings up to 3 
storeys 

 Buildings that are 4 to 
10 storeys and without 
soft claya 

Pile-heave monitoringc,d  100% of working piles  50% of working piles For independent Type C 
Building 

 Optional  

 

For Type C Building that 
cannot be demarcated 
from Type A or/and Type 
B Building 

 50% of working piles 

Written confirmation to 
allow the structural work 
above the constructed 
piles (e.g., pile caps) to 
commence 

 Required  Not required  Not required 

Submission of 
amendment for piles with 
a reduction of more than 
20% of pile length (as per 
BCA’s Circular 2009 – 
“Guideline on Submission 
of Amendment and 
Record Piling Plan”) 

 Required  Required  Required 
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Notes: 

a - Soft clay includes Marine Clay, Estuarine Clay and Fluvial Sand. 

b - The thickness of soft clay that the pile will penetrate during pile installation (i.e., if piled from ground surface, 
thickness is to consider soft clay within the basement although it will eventually be excavated during basement 
construction). 

c - Heave monitoring of steel H piles is not required unless QP assesses that the impact of heave induced by this 
type of pile is significant. 

d - QP shall propose suitable means to enable pile-heave monitoring of piles with pile head below the ground 
level. 
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Appendix B 
 
Heave Monitoring of Pile Head 
 
1.1 The requirements of heave monitoring of pile head are stipulated in Table B-1 below: - 
 
Table B-1:  Requirements of Heave Monitoring of Pile Head 
 

Stage Requirements 

Piling plan 
submission 

QP to specify on plan the following details for pile-heave monitoring: - 

(a) which of the installed piles will have their heave measured and monitored;  

(b) the allowable heave of each pile as Work Suspension Level (the “WSL”); and 

(c) the frequency of taking pile-heave measurement: - 

(i) immediately after the completion of the pile; 

(ii) at intermediate frequency proposed by the project party based on the ground 
condition, the likelihood of pile heave and the feasibility to manoeuvre the 
required equipment to rectify any pile heave; and 

(iii) at the completion of each phase/zone of piling works just before the next stage 
of casting (e.g., pile caps).  

QP to specify on plan the rectification proposal when the pile heave exceeds the 
WSL. 

Piling work QP to submit the results of heave monitoring that have exceeded the WSL via the 
monthly submission of form Annex E “Monthly Instrumentation & Monitoring 
Results” to BCA. 
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Written Confirmation from Commissioner of Building Control for 
Commencement of Structural Works above the Constructed Piles  
(Applicable to Type A Buildings Only) 
 
2.1  For Type A Buildings only, project parties shall obtain a written confirmation from the 
Commissioner of Building Control before any structural works above the constructed pile (e.g., pile 
caps) can commence, following the procedures in Table B-2. This written confirmation is not 
applicable to Type B Buildings and Type C Buildings.  For Type B Buildings and Type C Buildings, 
structural works above the constructed pile can proceed once the QP has assessed that the piles have 
been installed as per the design requirements. 
 
2.2 For Type A Buildings, to facilitate the sequence of onsite construction activities in phases, 
project parties may plan and submit the as-built piling record plans in several parts in accordance with 
the planning of the project.  For each part of the as-built piling record plans that has been submitted 
and is in order, the QP may seek written confirmation from the Commissioner of Building Control to 
proceed with the structural works above the constructed piles for that part.  
 
Table B-2:  Procedures to Obtain the Written Confirmation 
 

Stage Procedures 

Piling plan 
submission 

QP to identify and determine the building type for all building blocks in the project 
in accordance with the classification criteria stipulated in Table A-1. 

For Type A Buildings, specify on piling plan submitted for approval that the written 
confirmation from the Commissioner of Building Control is required for these 
Buildings before any structural works above the constructed pile (e.g., pile caps) can 
commence. 

Before 
commencing 
any 
structural 
works above 
the 
constructed 
pile for Type 
A Buildings 

QP to submit to the Commissioner of Building Control the as-built piling record plan 
(either in part or in whole) for Type A Buildings. 

QP to email to the BCA processing officer (the “PO”) to inform that the submitted as-
built piling record plans for Type A Buildings have been endorsed with the following 
supporting documents: - 

(i) status of submitted as-built piling records; and 

(ii) plans showing the submitted as-built piling records. 

The Commissioner of Building Control will review the above submission, and where 
appropriate, issue a written confirmation to allow the structural work above the 
constructed piles to proceed. 
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Appendix C 
 
Design Guidelines for Driven or Jacked Piles 
 
1.1 The guidelines as presented in Table C-1 should be considered when designing for driven or 
jacked piles. 
 
Table C-1:  Design Guidelines for Driven or Jacked Piles 
 

Aspects Design Guidelines 

Design Check the adequacy of boreholes for determination of soil stratification, and in 
compliance with requirements as stipulated below: - 

(i) Joint BCA/IES/ACES/GEOSS circular “Requirements on Ground Investigation, Load Test 
and Quality Control Test for Foundations” issued on 22 Sep 2016; and  

(ii) “Guide on Ground Investigation and Geotechnical Characteristic Values to Eurocodes 
7”, issued by GEOSS in 2015. 

Check that the proposed pile termination depth into competent ground stratum 
particularly hard soil with high values of SPT-N is penetrable by common piling 
equipment. 

Check that the proposed piles are not obstructed by boulders or intermediate hard 
soil layer. 

Consider the negative skin friction (NSF) of soft clay in pile geotechnical design. 

Design the pile termination criteria considering the following: - 

(i) Loads that are not present during construction but may be generated due to long 
term consolidation of soil or ground water lowering (e.g., NSF); 

(ii) Temporary soil resistance during pile installation (e.g., positive skin friction from soft 
clay during installation which changes to negative skin friction in long term); and 

(iii) Shaft resistance above pile cut-off level. 

Specify on plan the pile termination criteria: - 

(i) Driven piles: weight of hammer, drop height, temporary compression, settlement / 
blow; and/or 

(ii) Jacked piles: jacked load, holding time, set movement. 

Check that the total and differential design allowable settlements of the proposed 
building are within acceptable limits. 

Impact 
assessment 
and 
protective 
measures 

Assess the impact of installing the proposed driven or jacked piling works to all 
structures / buildings and their foundations within the piling influence zone and 
submit the impact assessment report. 

Specify adequate instrumentation on plan for monitoring the effect of pile 
installation to all structures / buildings and their foundations within the piling 
influence zone, including heave monitoring of pile head (refer to Appendix B). 
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Aspects Design Guidelines 

Specify adequate protective measures (e.g., relief well around pile point, pre-boring 
at pile point, etc) on plan as recommended by “Good Practice for Installation of 
Jacked Foundation Piles in Singapore”, issued by GEOSS in 2015. 

Specify load tests and/or integrity tests on plan for assessing the structural integrity 
of the installed piles upon completion of all the piles at site. 

Rectification 
work  

Specify rectification work on plan if the monitoring shows the constructed piles 
heave or move excessively. 
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Appendix D 
 
Amendments to Conditions of Permit (For Information) 
 
1.1 Project parties shall take note of the following amendments to the Conditions of Permit that 
are underlined and are applicable to projects involving the use of driven or jacked piles.  
 

 
Piling 
2. The Builder shall install adequate vibration monitoring devices before starting any piling works. 
In carrying out the piling works, the Builder shall implement precautionary measures to prevent 
excessive vibrations or damage to neighbouring properties. 
 
2B. Where building works in the Project are carried out: 

(i) for the construction of a proposed building that comprises 11 storeys or more (excluding 
basement) and adopts driven piles or jacked piles; or 

(ii) for the construction of a proposed building that comprises 4 storeys to 10 storeys (excluding 
basement) and adopts driven piles or jacked piles which penetrate more than 10m of soft 
clay during installation, 

 
the Builder and Supervising QP:  
 
a) shall ensure that structural works (including pile caps) above the constructed piles do not 

commence until a written confirmation from the Commissioner of Building Control has been 
obtained confirming that the submitted as-built plans of the piles, whether in whole or in 
part, are in order; and 
 

b) in the event the Commissioner of Building Control directs for further building works to be 
carried out in respect of the constructed piles without issuing a written confirmation as 
described in paragraph 2B(a) above, shall ensure that the further building works are carried 
out in accordance with the direction of the Commissioner of Building Control and that 
structural works (including pile caps) above the constructed piles and further building works 
do not commence until a written confirmation from the Commissioner of Building Control 
has been obtained confirming that the submitted as-built plans of the piles and further 
building works, whether in whole or in part, are in order. 

 

 


