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Earthwork General Requirements

	Refer to “LEED Notes and Credits” page for additional guidance for LEED projects.

Delete LEED items if project:

.1
is excluded by the Department’s policy on LEED, or

.2
the Department has determined that the work of this Contract is not to attain a LEED rating.


Use this Section to specify general requirements "common" to all earthwork.  Specify "variables" in other Sections which specify requirements for specific types of earthwork.  Always include this Section when earthwork of any type is required on project.

This Master Specification Section contains:

.1
This Cover Sheet

.2
Data Sheet ‑ Specifying Project Requirements

.3
Specification Section Text:

1.
General
1.1
Intent

1.2
Related Requirements
1.3
Reference Documents

1.4
Definitions

1.5
Classification of Excavation

1.6
Basis of Excavation

1.7
Unauthorized Excavation

1.8
Excavation Levels

1.9
LEED Requirements

2.
Products

2.1
Fill Materials

3.
Execution
3.1
Preparation

3.2
Shoring and Bracing

3.3
Dewatering

3.4
Excavating

3.5
Material Storage

3.6
Disposal of Excess and Waste Material

3.7
Backfilling

3.8
Compaction

LEED Notes:
Refer to Section 01 35 18 – LEED Requirements for:

.1
Requirements necessary for this project to obtain points required for certification.
.2
Confirmation of LEED prerequisites and credits affecting this Section; not all are mandatory for certification

Maintain built-in sustainability regardless of LEED requirements for:

.1
Recycling, reuse of materials, components and assemblies.

.2
Diversion of construction waste from landfills.

.3
Use of recycled materials, local materials, rapidly renewable and durable materials.

.4
Maintain healthy indoor environment during constructing.

.5
Provide for thermal comfort, access to views and daylight for indoor spaces.

.6
Foster innovation into facility design and planning.

LEED Credits:
Potential LEED credits available through this section: 

Sustainable Sites

.1
SS Prerequisite – Construction Activity Pollution Prevention

SPEC NOTE:  Though prerequisites do not contribute to a project point score, they are mandatory and MUST be met for a project to receive LEED Canada – NC certification.

SPEC NOTE:  Erosion is the result of precipitation and wind which moves soil and other particulates from one place to another.  Though erosion is a natural process, construction activities accelerates the process as loose, disturbed ground is more easily eroded than undisturbed ground.  If erosion is not controlled on construction sites, run-off and wind from the construction sites carrying sediment and contaminants can enter local water bodies and ultimately disrupt streams, rivers and animal species.

END OF DATA SHEETS
Assumption of Risk of Unforeseen Sub‑Surface Conditions:

.1
Excavation always involves a certain degree of risk, due to the unforeseen nature of sub‑surface conditions.  Even the most detailed soils investigation information cannot reveal all possible sub‑surface conditions.

.2
This "risk" will be assumed in varying degrees by either the Contractor or by Alberta Infrastructure, depending upon the type of contract (ie. stipulated price, unit price, cost plus) and the wording of the contract.  It is in the long term best interests of Alberta Infrastructure to reasonably apportion this risk so as to minimize the Contractor's share of the risk.

.3
The "Changes in Sub‑Surface Conditions" article in the Alberta Infrastructure General Conditions indicates that where conditions differ substantially from those indicated in the Contract Documents or represented to the Contractor before tender submission, instructions for changes in the Work will be issued.  This article, while removing a major portion of risk from the Contractor, still leaves a number of unanswered questions and thus, some risk on the Contractor.  For example, what constitutes a "substantial" change in sub‑surface conditions?  How is the implicit soils investigation information (eg. between boreholes) to be interpreted?  How will a change in sub‑surface conditions be valued?  This remaining element of risk can and should be addressed in the Specifications as follows:

Specifying Classification of Excavation:

.1
The specification section text includes a "Classification of Excavation" article.  This article provides specific definitions for "earth excavation" and for two types of "rock excavation".  These definitions are essential if the Contractor encounters materials which could be defined as "rock".  Always include this article whenever there is any possibility of the existence of rock, regardless of whether the contract is unit price or stipulated price.

.2
If excavation work is minimal and the possibility of encountering rock or other unexpected sub‑surface conditions is non‑existent or extremely remote, "Classification of Excavation" article may be deleted, primarily in the interests of a briefer specification.  However, in the event that rock or other unexpected sub‑surface conditions are encountered, there is then no basis for establishing the scope of the change in the work or for valuation of the change.  If in doubt, include the article.

.3
When the "Classification of Excavation" article is included on unit price contracts, ensure that separate unit prices are included for each classification of excavation and that such unit prices are consistent with the definitions included in this Section.

Definitions for Rock Excavation:

.1
The definitions for excavation included under the "Classification of Excavation" article in the specification section text are based on equipment commonly used by excavation contractors.  The purpose of the definitions is to establish a minimum size and power capacity (breakout force) as a basis for the equipment the Contractor is expected to use.  If the rock can't be broken loose with the equipment described, then the Contractor should be entitled to additional compensation for rock removed.

.2
The Caterpillar No. 973, which is the model referenced in the definition for rock excavation in open excavations, is a heavy‑duty track‑mounted loader introduced in 1982 and is at the top end of Caterpillar's line of track‑type loaders.  The Caterpillar No. 215C LC hydraulic excavator with boom mounted bucket, referenced in the definition for rock excavation in trenches and pits, was introduced in 1988 and is at the lower end of Caterpillar's line of track‑mounted excavators.

.3
The equipment referenced in the definitions may be upgraded or down‑graded to suit specific project needs, but the definitions provided should suffice for most projects.

.4
The "Caterpillar Performance Handbook" (and similar documents from other manufacturers) may be useful in understanding and revising definitions for rock excavation. 
Specifying Basis of Excavation for Stipulated Price Contracts:

.1
In order to ensure that all Bidders are bidding on an equal basis and to reduce the Contractor's risk under a stipulated price contract, specify that Bidders are to make certain assumptions with respect to materials to be excavated, ie. the "basis of excavation".

.2
The "Basis of Excavation" article in the specification section text provides for a particular classification of excavation as part of the base contract, eg. "Earth Excavation", with an increase or decrease in Contract Price, (through a Change Order) should the Contractor encounter a classification of excavation eg. "Rock Excavation" other than what the "Basis of Excavation" article has required him to assume.

.3
Soils investigations, adjacent excavation histories, and general area geological data can provide guidelines for determining the probability of encountering "rock" in a given excavation and the likely extent thereof.  Select and specify the most appropriate Basis of Excavation clauses accordingly and so as to minimize potential changes in the Work.

.4
Basis of excavation should also be consistent with assumptions that have been made in the project design.

.5
Do not include "Basis of Excavation" article if "Classification of Excavation" article is not being included.

Specifying Basis of Excavation for Unit Price Contracts:

.1
Under unit price contracts, the basis of excavation is automatically determined by the unit prices for each classification of excavation and the estimated quantities for each.  Do not include "Basis of Excavation" article.

Valuation of Changes in the Work under Stipulated Price Contracts:

.1
The above described approach to "Basis of Excavation" will result in increases to the stipulated Contract Price (extras) on some projects.

.2
If the risk of such extras is low or the anticipated cost of such extras is minimal, nothing further is normally required.  However, if extras are anticipated and the cost thereof could be significant, include a cash allowance for rock excavation.

.3
If substantial rock excavation as an extra is anticipated, consider specifying unit prices for rock excavation, so as to establish a firm basis for valuation of the change.  This would normally require a combined stipulated and unit price contract.

END OF DATA SHEETS

1.
General

1.1
INTENT

.1
This Section specifies general requirements common to all earthwork.  Read this Section in conjunction with related Sections which specify requirements for specific types of earthwork.

1.2
RELATED Requirements
.1
Changes in Sub‑Surface Conditions:
General Conditions of Contract.

.2
Subsurface Soils Information:
Division 00.

.3
[Earthwork Testing:
Section 31 00 10.]

.4
Fill Materials:
Section 31 05 13.

1.3
Reference documents

SPEC NOTE:  Delete LEED standards for projects not pursuing LEED certification.

.1
[Canada Green Building Council (CaGBC)  

.1
LEED V4 for Building Design and Construction, Website: www.cagbc.org]

1.4
DEFINITIONS

.1
Earthwork:  Earthwork means excavating of all types, backfilling, filling, compacting, grading and related work.

1.5
CLASSIFICATION OF EXCAVATION

SPEC NOTE:  Always include this article, in its entirety, whenever there is any possibility that "rock", as defined, may be encountered.  This article may be deleted where excavation work is minimal and the possibility of encountering "rock" is non‑existent or extremely remote.  Refer to Data Sheets for additional guidance.

.1
The following classifications of excavation will be made when solid rock, rock in ledges, rock‑hard cementitious aggregate deposits, large boulders or other similar obstructions are encountered:

.1
Earth Excavation.

.2
Rock Excavation in Trenches and Pits.

.3
Rock Excavation in Open Excavations.  
.2
"Earth Excavation" includes:

.1
Excavation, removal, and re-use or disposal of earth and other materials encountered, of any classification, except rock as defined below.
.2
Removal and disposal of obstructions, the extent of which is visible on ground surface will be considered incidental to the Work. 
.3
Material excavated from stockpiles and redistributed or placed will also be considered as “Earth Excavation”.
.4  
Removal and disposal of underground structures and utilities, the extent of which is indicated, reflected or referred to in the Contract Documents shall be incidental to the the Work.

.3
"Rock Excavation in Trenches and Pits" includes:

.1
Removal and disposal of materials and obstructions encountered which cannot be dislodged and excavated with a Caterpillar Model No. 215C LC equipped with a short stick and a 1070 mm wide rock bucket, or equivalent modern, track‑mounted power excavator, rated at not less than 86 kW flywheel power and 142 kN drawbar pull, without prior drilling or blasting. 
.2
Trenches in excess of 3 m in width and pits in excess of 9 m in either length or width will be classified as open excavation.

.4
"Rock Excavation in Open Excavations" includes:

.1
Removal and disposal of materials and obstructions encountered which cannot be dislodged and excavated with a Caterpillar Model No. 973 or equivalent modern, track‑mounted, heavy‑duty, excavating equipment rated at not less than 157 kW flywheel power and 183 kN breakout force (with rock bucket) without prior drilling, blasting or ripping.

.5
Intermittent drilling, blasting or ripping performed to increase production and not necessary to perform the Work, will be considered incidental to the Work.
1.6
BASIS OF EXCAVATION

SPEC NOTE:  Delete this article , in its entirety, on Unit Price Contracts or where "Classification of Excavation" article has been deleted.  Otherwise, specify "Basis of Excavation" by one of the three options provided below.  Select most appropriate option, based on expected soils conditions.  Refer to Data Sheets for additional guidance.

SPEC NOTE:  Specify the following option where excavation is anticipated to be predominantly "Earth Excavation".

.1
For bidding purposes, assume that all excavation work will be "Earth Excavation".

.2
Rock encountered within areas requiring excavation and classified by the Province as "Rock Excavation in Trenches or Pits" or "Rock Excavation in Open Excavations", will be considered a change in the Work and valued in accordance with the General Conditions of Contract.

OR

SPEC NOTE:  Specify the following option where excavation is anticipated to be predominantly "Rock Excavation".

.1
For bidding purposes, assume that all excavation work will be "Rock Excavation in Trenches and Pits" or "Rock Excavation in Open Excavations".

.2
Earth excavation encountered within areas requiring excavation and classified by the Province as "Earth Excavation", will be considered a change in the Work and valued in accordance with the General Conditions of Contract.

OR

SPEC NOTE:  Specify the following option where substantial quantities of both "Earth Excavation" and "Rock Excavation" are anticipated.

.1
For bidding purposes, assume that:

.1
Excavation work [in the following areas] [at the following elevations] will be [        ]:

.1
[               ].

.2
[               ].

.2
All other excavation work will be [            ].

.2
Classifications of excavation encountered which are contrary to the foregoing, and are classified as such by the Province, will be considered a change in the Work and valued in accordance with the General Conditions of Contract.

1.7
UNAUTHORIZED EXCAVATION

.1
Unauthorized excavation shall be any excavation beyond elevations and dimensions indicated, without specific direction by the Province.

.2
Fill unauthorized excavation to elevations and dimensions indicated, [as directed by the Province] [                  ].

SPEC NOTE:  If appropriate, specific requirements on how unauthorized excavations are to be filled may be included in 1.6.2, eg. type of fill material, compaction etc.

.3
Unauthorized excavation and remedial work shall be at Contractor's expense.

1.8
EXCAVATION LEVELS

.1
For bidding purposes, assume that excavation levels will be as indicated on Drawings.

.2
Notify the Province if unsuitable bearing materials are encountered at indicated elevations.  Carry excavation deeper and replace excavated material with suitable materials if and as directed by the Province.

.3
Notify the Province if bearing conditions are suspected to be fulfilled at elevations above those indicated.  Adjust excavation elevations if and as directed by the Province.  
.4
Adjustments in levels, if directed by the the Province, will be considered a change in the Work and will be valued in accordance with the General Conditions of Contract.

1.9
Leed Requirements

.1
SS Prerequisite – Construction Activity Pollution Prevention:

.1
Objectives: reduce pollution from construction activities by controlling soil erosion, waterway sedimentation and airborne dust generation.

.2
Requirements: create and implement an erosion and sedimentation control plan for the Project as outlined in the LEED Rating System.
2.
Products

2.1
FILL MATERIALS

.1
Refer to Section 31 05 13 for fill material product specifications.

3.
Execution

3.1
PREPARATION

.1
Notify the Province minimum 2 days prior to beginning excavating operations.

.2
Prior to commencing excavation:

.1
Contact all affected utility companies regarding exact location and current status of all utilities, voltage of underground and overhead power lines and pressure of natural gas lines.

.2
Notify the Province if any utility lines have been omitted from or incorrectly indicated on Drawings.

.3
Identify known underground utilities.  Stake and flag locations.  Identify and flag surface and aerial utilities.

.4
Notify [utility company] [          ] to remove [and relocate] utility lines.

.3
Expose [building connections] [service connections] [utilities to be crossed] to confirm horizontal and vertical alignment of existing utilities.

.4
Expose existing utility lines by hand excavation to confirm location before machine digging within 600 mm of lines.

.5
Maintain and protect existing above and below grade utilities which pass through work area.  Protect active utility lines exposed by excavation, from damage.  Hand excavate to final elevations and dimensions.

.6
Where existing pipes, ducts or other underground services intersect a trench, support trench in a manner approved by Utility.

.7
Where existing overhead line poles are adjacent to excavations, temporarily support poles in a manner approved by Utility.

3.2
SHORING AND BRACING

.1
To provide safe working conditions and to prevent cave‑ins and loose soil from falling into excavations, protect excavations by shoring, bracing, sheet piling, underpinning, or other suitable methods as per Occupational Health & Safety requirements. 

.2
Underpin adjacent structures which may be damaged by excavation work, including service utilities and pipe chases or cuts.

3.3
DEWATERING

.1
Maintain excavations free of water.  Provide pumps, piping, temporary drains, trenches, sumps, and related equipment to remove water.

.2
Do not use sanitary sewers or private property for discharge of water.

3.4
EXCAVATING

.1
Strip topsoil from [areas to be excavated or filled] [           ] [entire site].

.2
Do not excavate under wet conditions or when such conditions are anticipated.

.3
When excavating is necessary through roots of plant materials, which are to remain, perform work by hand and cut roots with a sharp axe.

3.5
MATERIAL STORAGE

.1
Excavated topsoil, acceptable and required for use under this Contract:  Stockpile on site until required.

.2
Native excavated material, other than topsoil, acceptable and required for use as fill material under this Contract:  Stockpile on site until required.

.3
Stockpile locations shall be subject to the Province's approval.

3.6
DISPOSAL OF EXCESS AND WASTE MATERIAL

.1
Excavated topsoil, acceptable but in excess of that required for use under this Contract:  [Stockpile at designated topsoil storage area [on] [off] site or spread as directed by the Province.] [Remove from site.  Excess topsoil removed from site shall become Contractor's property.]

.2
Native excavated material, other than topsoil, acceptable but in excess of that required for use as fill material under this Contract:  [Remove from site.]  [Stockpile at designated storage area [on] [off] site.]

.3
Unacceptable excavated topsoil, unacceptable native excavated material, waste material, trash and debris:  Remove from site and ensure proper disposal.

3.7
BACKFILLING

.1
Ensure areas to be backfilled are free of debris, snow, ice, water and that surfaces are not frozen.  Do not backfill over porous, wet, or spongy subgrade surfaces.

.2
Backfill systematically, as early as possible, to allow maximum time for natural settlement.

3.8
COMPACTION

.1
Compact fill materials using only mechanical methods.  Do not use hydraulic methods.

.2
Compaction to be performed with equipment designed for the purpose of compacting earthworks.    
.3
Maintain optimum moisture content of materials being compacted, as required to attain specified compaction density.

END OF SECTION
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