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SECTION 313223
PRESSURE GROUTING SOIL STABILIZATION

PART 1   GENERAL

1.01
ALLOWANCES


A.
The allowance to cover the work of this Section is provided for under Section 012100 - Allowances.

1.02
SYSTEM DESCRIPTION


A.
Soil stabilization by compaction grouting is to improve supporting characteristics of the silty clay sub soils, and prevent any further settlement from occurring within the area indicated on the Contract Drawings.


B.
Compaction grouting shall consist of using stop grouting method in 12 inch increments to compact soil by displacement and to fill all voids along length of grout holes from ledge rock to surface with stiff grout mix.

1.03
SUBMITTALS


A.
Shop Drawings:



1.
Grout Holes Location:  Submit a proposed layout of grout holes in the area to receive soil stabilization by compaction grouting.


B.
Quality Control Submittals:



1.
Grouting Procedure:  Submit a detailed outline of intended grouting operations for the Director's information.  Include grouting equipment, grout composition, and methods.  This submittal will not relieve the contractor of complete responsibility for the successful performance of the grouting operations.



2.
Installers Qualifications Data:  Submit a letter certifying the workers and their supervisor have been engaged in soil stabilization by compaction grouting for a minimum of 5 years.  Furnish the names and addresses of 10 similar projects which the foregoing people have worked on during the past 5 years.


C.
Contract Closeout Submittals:



1.
Project Record Documents: Maintain, at the job site, two sets of the Contract drawings for recording as-built conditions.  Mark (in red) locations of grout holes, depth of holes, amount of grout, composition of grout, pressures used, flow rate of grout and strength of grout. Upon completion of the Work, turn over the two marked up sets of prints to the Director's Representative along with invoices of all material used.




a.
Do not execute the Work of this Section unless the Director's Representative is present, or unless he directs that the Work be performed during his absence.

1.04
QUALITY ASSURANCE


A.
Installers Qualifications:  The foreman supervising the Work of this Section and the workmen actually performing the soil stabilization by compaction grouting shall be personally experienced in the procedure and shall have been regularly employed by a company engaged in soil stabilization by compaction grouting for a minimum of 5 years.



1.
Furnish to the Director the names and addresses of 10 similar projects which the foregoing people have worked on during the past 5 years.

1.05
DELIVERY, STORAGE, AND HANDLING


A.
Store materials so as to insure the preservation of their quality and fitness for the Work, materials, even though accepted prior to storage, are subject to inspection and shall meet the requirements of the contract before their used in the Work.

1.06
PROJECT CONDITIONS


A.
Environmental Requirements:



1.
Protect materials against freezing at temperatures 40 degrees F. and below.



2.
Do not use frozen materials or materials coated with ice or frost.  Do not lower freezing point of grout by use of anti-freeze agents or admixtures.  Do not use calcium - chloride in grout.


B.
Boring Logs:  The geological data contained in the soil boring logs is available to prospective builders on request from the NYS OGS D & C Site Design, Robert Berquist, (518) 474-5958.

PART 2   PRODUCTS

2.01
MATERIALS


A.
Portland Cement ASTM C 150 Type I or III.


B.
Fine Sand ASTM C 144 100% passing the No. 16 Sieve.


C.
Water:  Clean and Potable.


D.
Accelerating agent.

2.02
GROUT MIXES


A.
Portland Cement of about 12%.


B.
Grout mixtures shall be proportioned to properly account for the particular conditions found in each grout hole.  For each grout hole, the Contractor will submit to the Director's Representative the grout mix composition intended for use including any proposed accelerating agents.

PART 3   EXECUTION

3.01
INSTALLATION


A.
Grouting Technique:

CHECK SUBPARAGRAPH BELOW WITH STRUCTURAL ENGINEER.


1.
Bore hole to ledge rock, grout injected in 12 inch increments, moving from ledge rock to surface.

3.02
GROUTING PATTERN


A.
The grouting pattern, generally, shall be laid out on a grid spacing of five feet center to center over the area indicated on the contract plans with the rows offset to give a triangular pattern of roughly equidistant spacing.  Any major deviation in the pattern due to access or obstruction problems must be approved by the Director's Representative.

CHANGE PARAGRAPH BELOW TO FIT PROJECT.

B.
Compaction grouting shall begin in Dayroom 1/92 along wall parallel to "F" line, with alternate holes done first.  After a 24 hour set period, intermediate holes shall be grouted.  Based on a review of injected grout quantities, the grout hole spacing may be adjusted (increased or decreased) as determined by the Director's Representative.

3.03
GROUTING EQUIPMENT


A.
All equipment used for preparing and injecting the grouts shall be of an approved type and shall be in working conditions at all times.  The equipment shall include hose and supply lines, grout pumps capable of maintaining pressures up to 100 pounds per square inch, compressors, mechanical or colloidal type grout mixers, sump or holdover tanks designed to keep the mixed grout agitated and in suspension, water meters, and pressure gauges of appropriate type.  The pump shall be capable of displacing zero slump grouts.  Rate of displacement shall be as low as 0.5 cubic feet per minute.  A packer shall also be provided which will allow stop grouting to be done in 12 inch isolated increments in order to achieve complete filling of any and all voids along grout holes.


B.
The grout mixes shall be prepared in appropriate quantities so that grout constituent ratios can be changed without disrupting the grouting sequence.


C.
Grouting Methods:



1.
Grouting pressures shall be sufficiently in excess of confining overburden pressures to adequately compact the soil and fill all voids in the soil beneath the indicated areas.  In no cases, however, shall the pressures be high enough to cause structural damage to the building.



2.
Where drilling indicates the presence of small voids, grouting shall begin at ledge rock elevation and continue upward in 12 inch maximum increments.

CHECK WORDS "LEDGE ROCK" WITH STRUCTURAL ENGINEER.



3.
If numerous large sized voids are encountered, the grouting shall be done in one stage covering the entire length of the hole from ledge rock on up with addition of an accelerating agent of the proper set time, if necessary.  Once the grout has set, the hole shall be redrilled and re-grouted in stages as above.
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