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1.
General

1.1
RELATED ReQuirements
.1
Fill Materials:
Section 31 05 13.

.2
Site Excavating, Filling and Grading:
Section 31 23 10.

.3
Granular Base:
Section 32 11 16.

.4
Asphalt Paving:
Section 32 12 16.

.5
Concrete Sidewalks, Curbs and Gutters:
Section 32 13 13.

1.2
REFERENCE DOCUMENTS

.1
American Society for Testing and Materials (ASTM):

	.1
	ASTM D559/D559M-15
	Standard Test Method for Wetting and Drying Compacted Soil - Cement Mixtures.

	.2
	ASTM D560/D560M-16
	Standard Test Method for Freezing and Thawing Compacted Soil - Cement Mixtures.

	.3
	ASTM D977-17
	Standard Specification for Emulsified Asphalt.


.2
Canadian Standards Association (CSA):

	.1
	CAN/CSA A3001-13
	Cementitious Materials for Use in Concrete.


1.3
MEASUREMENT AND PAYMENT

SPEC NOTE:  For unit price contracts only.

.1
Soil cement will be paid by [square metre measured in place for specified thickness]. [Tonne of soil cement supplied in place] [including supply and application of approved curing material].

2.
Products

2.1
MATERIALS


.1
Portland Cement: Type [10] [   ] complying with CAN/CSA A3001.


.2
Water: Free from substances deleterious to hardening of soil cement.


.3
Soil Material: to consist of:



.1
Any combination of gravel, stone, sand, silt and clay.



.2
Miscellaneous materials such as caliche, scoria, slag, sand shell, cinders, and ash.



.3
Waste material from aggregate production plants.



.4
High quality crushed stone and gravel base course aggregate.



.5
Old stone and gravel base course materials including worn-out bituminous surface.

.4
Emulsified Asphalt: Type [SS 1] conforming to ASTM D977.


.5
Soil Cement Base Course:


.1
Soil cement base course consists of soil material, Portland cement, and water uniformally mixed, compacted, finished and cured in accordance with specifications.


.2
Determine soil cement mixes by laboratory wet-dry and freeze-thaw tests ASTM D559/D559M and ASTM D560/D560M.


.3
Soil cement must have a minimum compressive strength of [3] [   ]MPa in seven (7) days.


.4
Submit soil cement mix design to the Consultant for approval three (3) working days prior to actual soil cement base course work beginning in the field.
3.
Execution

3.1
SUBGRADE PREPARATION

.1
Prepare subgrade as specified in Section 32 11 16 ‑ Granular Base.

OR

.1
[                                                            ].

SPEC NOTE:  Specify subgrade preparation requirements above if Section 32 11 16 will not be included.

3.2
EQUIPMENT

.1
Soil cement may be constructed with any combination of machines or equipment that will produce results meeting these specifications.

3.3
CONSTRUCTION METHODS

.1
Pulverization:  Pulverize soil material before applying cement so completion of moist‑mixing 100% by dry weight passes 25 mm sieve, and minimum of 80% passes 4.75 mm sieve exclusive of gravel or stone retained on these sieves.

.2
Do not spread cement or soil cement mixture when soil or subgrade is frozen or when air temperature is less than 4°C in shade.

.3
Percentage of moisture in soil material must assure uniform and intimate mixture of soil material and cement during mixing operations at time of cement application.  Do not exceed specified optimum moisture content for soil cement mixture.

.4
Operations of soil cement application, water application, mixing, hauling, spreading, compacting and finishing must be continuous and completed in daylight.  Total elapsed time between addition of water to soil cement mixture and completion of finishing must not exceed 4 hours.

.5
Do not leave any uncompacted soil and cement mixture undisturbed for more than 30 minutes.

3.4
MIXING AND PLACEMENT OF SOIL CEMENT

.1
Central Plant Mix Method:

.1
Equip plant with feeding and metering devices that add soil material, cement, and water into mixer in specified quantities.

.2
Wet subgrade before spreading soil cement.

.3
Spread and compact soil cement in uniform layer[s] of [150] [200] mm.

.4
Compact soil cement base course to [   ][97]% Standard Proctor Maximum Dry Density.

.2
Mixed In Place Method:

.1
Mix continuously until mixture is uniform in colour and at required moisture content throughout.

.2
Mix cement and water in proper amount to top [150] [    ] mm of in‑place material.

.3
Compact soil cement base course to [   ][97]% Standard Proctor Maximum Dry Density.

3.5
JOINTS

.1
At end of each day's construction, form straight transverse and longitudinal joints by cutting back into completed work to true vertical, face free from loose or shattered material.

3.6
FINISH

.1
Finish compacted soil cement to specified elevations and grade.

.2
Trueness of surface:  12 mm maximum depression per 3.0 m.

3.7
CURING

.1
After completion, protect soil cement base course from dehydrating by applying SS1 emulsified asphalt at rate of 1.0 L/m2.

3.8
TRAFFIC

.1
Completed portions of soil cement base may be opened immediately to local traffic and to construction equipment providing curing material is not damaged.  Section may be opened to all traffic after 7 day curing period.
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