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SINGAPORE STANDARD

CODE OF PRACTICE FOR EARTHWORKS

FOREWORD

This Code of Practice was revised by the Technical Committee under the direction of the
Construction Industry Practice Committee.

In general, this Code has been drawn up in relation to conditions existing in the Republic of
Singapore.

The Code necessarily describes basic methods, some of which are traditional, and it has not
been feasible to incorporate all the latest developments. For information on these, and particularly in
regard to more complex and novel methods, reference should be made to relevant publications. It is
recommended that when the consequences of a failure might be serious, expert advice should be
obtained on problems involving the stability of earthworks. ‘

At the same time, this Code necessarily recommends the adherence to the current regulations -
The Factories Act; Building Operations and Works of Engineering Construction Regulations, The
Factories (Safety Committee) Regulations, and The Water Pollution Control and Drainage Act.

This Code omits the recommendations on drilling and blasting as the use of explosives would
be governed by Statutory Regulations.

The figures published in this Code are schematic and for illustration purposes only. They are
not intended to show design details or use of particular materials.

The revision of this standard was based on BS 6031 : 1981 and is reproduced by permission
of BSI, 2 Park Street, London W1A 2BS England.

Acknowlegement is made for the use of information from the British Standard and the specific

contributions by the Sewerage and Drainage Departments, Ministry of the Environment and the Factory
Inspectorate, Ministry of Labour.

NOTE

1. Singapore Standards are subject to periodical review to keep abreast of technological changes
and new technical developments. The revisions of Singapore Standards are announced through
the issue of either amendment slips or revised editions.

2. Compliance with a Singapore Standard does not exempt users from legal obligations.




	CONTENTS
	Foreword
	CODE OF PRACTICE
	1        Scope
	Section One.  Cuttings and embankments, grading and levelling
	2        Site conditions and investigations
	2.1      Preliminary assessment of the project
	2.2      Ground exploration
	2.3      Description and classification of soils and rocks
	2.4      Field and laboratory testing
	2.5      Report on investigations
	2.6      Further investigation during construction
	2.7      Economic and environment considerations
	2.8      Risks of failure and acceptance of deformation
	2.9      Cuttings
	2.10     Factors governing the stability of cutting slopes
	2.11     Modes of failure of cutting and natural slopes
	2.12     Methods of analysis of stability of slopes
	2.13     Design
	2.14     Monitoring of slopes
	3         Embankments and general filling
	3.1      General factors affecting the design of the embankments
	3.2      Strength and deformation characteristics of foundations and fill materials
	3.3      Design of embankments
	3.4      Drainage
	3.5      Special site conditions affecting embankment or general fill design
	3.6      Suitability of materials for fill
	4        Excavation and filling
	4.1      Planning
	4.2      Preparation of site
	4.3      Excavation
	4.4      Earth-moving
	4.5      Deposition and spreading
	4.6      Control
	4.7      Inclement weather during construction
	4.8      Haul roads
	4.9      Advanced earthworks
	4.10     Stage construction
	4.11     The disposal of spoil
	5        Compaction
	5.1      General
	5.2      Test for compaction of earthworks
	5.3      Methods of compaction
	5.4      Soil compaction characteristics
	5.5      Control of compaction in the field
	5.6      Compaction adjacent to structures
	6        The operation of construction plant for earthworks
	6.1      Classification of plant
	6.2      Particular factors affecting earth-moving plant
	6.3      Preparation for excavation
	6.4      Excavation and earth-moving plant
	6.5      Compaction equipment
	6.6      Specialist plant and equipment
	6.7      Safety measures
	7        Maintenance and protection of slopes
	7.1      General
	7.2      Maintenance of slopes
	7.3      Sources of erosion
	7.4      Methods of protection
	7.5      Remedial works after slope failure
	Section Two.  Trenches, pits and shafts
	8        Design considerations
	8.1      Site investigation
	8.2      Ground conditions
	8.3      The design of stable slopes and supports to excavations
	8.4      Practical considerations
	9        Construction procedure
	9.1      Temporary support of excavations
	9.2      Backfilling
	9.3      Support of excavation by diaphragm walls or cast-in-place bored piles
	10       Trenches
	10.1     Construction methods
	10.2     Statutory obligations
	10.3     Excavation procedure
	10.4     Mechanical excavation of trenches
	10.5     Hand excavation of trenches
	10.6     Methods of dewatering trenches
	10.7     Installation of permanent work or materials in trenches
	10.8     Backfilling and reinstatement of surface
	11       Pits and shafts
	11.1     General
	11.2     Methods of support of excavations
	11.3     Drainage
	11.4     Striking of supports and backfilling
	11.5     Alternative methods of sinking
	11.6     Use of ground treatment processes
	12       Excavation in rock
	12.1     General
	12.2     Rock excavation by mechanical or hand methods
	12.3     Rock excavation by drilling and blasting
	12.4     Removal of loosened rock
	Section Three.  Safety precautions
	13       General
	13.1     Precautions against incidental hazards
	13.2     Personal protective apparel
	13.3     Protection against rain
	13.4     Environmental safety
	13.5     Safe means of access and egress
	13.6     Falls of person and material
	13.7     Lighting
	13.8     Maintenance
	13.9     Ventilation
	13.10    Site transport
	APPENDIX
	A        Definitions of terms used in this Singapore Standard
	TABLES
	1        British soil classification system for engineering purposes and field identification
	2        Field characteristics of soils and other materials used in earthworks
	3        Design of slopes in rock cuttings and embankments
	4        Typical compaction characteristics for natural soils, rocks and artifical materials used in earthworks construction
	5        Sources of advice for each respective hazard
	FIGURES
	1        Short and long term stability of cutting and embankment slopes
	2        Types of rotational slide
	3        Successive rotational slide
	4        Multiple retrogressive slide
	5        Slab slide
	6        Block slide
	7        Wedge failure
	8        Topping failure
	9        Fall
	10       Slip circle analysis (undrained shear strength Su constant with depth)
	11       Slip circle anaysis (undrained shear strength Su varies  laterally and with depth)
	12       Slip circle analysis (effective stress method)
	13       Effect of tension cracks on slope stability
	14       Non-circular slide on weak soil layer
	15       Planar slide on infinite slope with stability analysis
	16       Steep soil slope retained by ground anchors
	17       Unstable rock slope stabilised by rock bolts
	18       Slab slide stabilized by dowel bolts
	19       Reinforced earth
	20       Soil nail support system
	21       Components of a typical geocomposite drain
	22       Variation of unconfined compressive strength with moisture content for typical local fill soils
	23       Envelope of strut loads on braced excavation
	24       Water-bearing permeable soild : seepage and uplift
	25       Typical single or centre waling poling frame
	26       Close poling with tucking frames
	27       Support of deep excavation by horizontal sheeting and soldier piles
	28       Trench excavation using steel trench sheets as runners
	29       Typical medium-depth trench with steel sheet piling in bad ground
	30       Wide and deep trench using steel sheet piling
	31       Blockings
	32      Trenches with sloping sides
	33       Methods of using engineering fabric in design/construction of underdrains
	34       Methods of lowering long steel pipes by use of temporary strutting 
	35       Method of excavating isolated pits and shafts
	36       Rock excavation by drilling and blasting : general excavation
	37       Rock excavation by drilling and blasting : pits and shafts



