DIVISION 4 - MASONRY
SECTION 04410 – CEMENT RUBBLE MASONRY
PART 1 - GENERAL

1.01 GENERAL CONDITIONS:  The General Conditions and Special Provisions preceding these specifications shall govern this section of the work.

1.02 DELIVERY, STORAGE AND HANDLING
A. Mortar and Grout Materials:  Portland cement, masonry cement, mortar cement, lime and admixtures shall be stored in such a manner as to prevent deterioration or contamination with foreign matter.  Cement which has become caked, partially set or otherwise deteriorated, or any material which becomes damaged or contaminated, shall be rejected.

PART 2 - PRODUCTS
2.01 MATERIALS
A. Paving stones shall be clean, durable, free from seams or other imperfections.  When tested under AASHTO Test Method T96, it shall show a wear not to exceed 50%.  It shall have a minimum specific gravity of 2.4.  The paving stones shall be at least 1/8 cubic foot in volume and have a minimum unit weight of 155 pounds per cubic foot.
Stones generated from on-site grading operations shall be initially used as long as it conforms to the criteria hereinabove.  If on-site grading operations do not generate an adequate quantity of stones for the cement rubble masonry work, stones shall be imported as required if stones are not available on site.  Stones to be used for this purpose shall be approved by the Geotechnical Engineer.
B. Mortar or grout shall consist of one part cement to three parts fine aggregate and shall meet the requirements as provided in DPW Standard Specifications Section 39 “Portland Cement Concrete.”
C. Hydrated lime shall conform to the ASTM C207, Type S.  Hydrated lime shall be added to the mortar and the quantity shall not exceed the recommendations of the manufacturer.
D. Water used in mixing mortar or grout shall be clean and free from injurious amounts of oils, acids, alkalis, salts, organic materials or other substances that may be deleterious to either the mortar or reinforcement.  Non-potable water shall not be used.

PART 3 - EXECUTION
3.01 GENERAL:  The Contractor shall use stones that are available from on-site grading operations.  Stones shall be of the shape and size shown on the plans and grouted in place.

3.02 BEDDING:  Excavate in accordance to DPW Standard Specifications Section 13 “Structure Excavation and Backfill.”  Free foundation bed of brush, trees, stumps, roots, debris and other objectionable materials, and dress to smooth surface.

Compact bed until relative compaction is not less than 90 percent and finish to smooth surface.  Prior to laying stones, provide 3-days’ notice to Construction Manager for inspection of foundation bed.  Begin laying stones only after foundation is acceptable to the Construction Manager.

Moisten bedding material with water.  Wet stones before laying.

The proportioning of materials for grout shall be by volume and done in such manner that the specified proportions can be controlled and accurately maintained.  Fine aggregate shall be measured in a damp loose condition. Mixing shall be by a mechanical batch mixer for at least 5 minutes for grout, but for not more than 10 minutes. Hand mixing shall be permitted only for small batches of 3 cubic feet or less.

3.03 STONES:  Stones shall be placed in a manner to produce a well-graded mass of rock with minimum practicable percentage of voids and shall be constructed to the lines and grades shown on the plans.

Wet stones before laying them in a full bed of grout having stiff consistency.  Stones shall be placed to its full course thickness in one operation.  Placement shall begin at the bottom of the areas to be covered and continue up slope.  Use selected stones and shape roughly to make joints between 1/4 inch and 1/2 inch in width.  Subsequent loads of material shall be placed against previously placed material in such a manner as to ensure a relatively homogenous mass.  The finished cement rubble masonry shall be free from objectionable pockets of small stones and clusters of larger stones.  Finish surfaces shall not deviate more than 3/8 inch with a 10-foot straightedge.  Placing stones in layers will not be permitted.  Placing stones by dumping it at the top of the slope and pushing it down the slope will not be permitted.  No equipment shall be operated directly on the completed stone protection system.  The Contractor shall maintain the stone protection until accepted by the Construction Manager and any material displaced prior to acceptance and due to the Contractor’s negligence shall be replaced at not cost to the State.

3.04 GROUTING OF STONES:  Grout shall be batched and mixed in sufficient quantities to prevent cold joints.  Rock shall be flushed with water to remove fines from the rock prior to placing the grout.  Rock shall be kept moist just ahead of the actual placing, but no flowing or standing water shall be present during the grouting operation.

Grout placement shall not be permitted when weather conditions prevent proper placement.

Grout placed on nearly level areas may be placed on one course.  On slopes, the grout shall be placed in two (2) courses in successive lateral strips approximately 10 feet in width starting at the toe of the slope and progressing to the top.  The flow of the grout shall be directed with brooms, spades or baffles to prevent it from flowing excessively along the same path and to assure that all intermittent spaces are filled.  Sufficient barring shall be done to loosen tight pockets of stones and otherwise aid the penetration of grout so that all voids shall be filled and the grout fully penetrates the stones.  All brooming shall be uphill and after the grout has stiffened, the entire surface shall be rebroomed to eliminate runs, to fill voids caused by sloughing, and to remove grout from the top surface and pockets or depressions of the upper stones.

Beginning immediately after placement and continuing for at least 7 days, all grout shall be cured and protected from premature drying, mechanical damage and exposure to rain or flowing water.  All materials and equipment needed for adequate curing and protection shall be available at the site.  After completion of any strip or panel, no workman or other load shall be permitted on the grouted surface for a period of 24 hours.  Exposed surfaces shall be kept continuously moist for the entire period, or until curing compound is applied.
3.05 MEASUREMENT AND PAYMENT:  Cement rubble masonry shall be measured for payment by the square foot.  Payment for cement rubble masonry shall be made at the unit price bid and shall be full compensation for furnishing all materials, tools, equipment, and labor to construct the work, including bedding excavation and preparation.
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