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MS-AZ-587
Material Specification 
MS-AZ-587	Concrete and Rubble Masonry Units

1 Scope
This specification governs the quality of concrete block and rubble masonry units, including the mortar and grout.

2 	Concrete block masonry units
Unless otherwise noted on the plans or special provisions, concrete masonry units shall conform to ASTM C90, Normal Weight, Type I with a minimum compressive strength of 1,900 psi.

The units shall be fully cured and shall have been made not less than 28 days prior to delivery.

The moisture content at the time of delivery shall not exceed 30 percent of the minimum absorption value of the units. The Contractor shall provide any protection he deems necessary to maintain the units in this condition until time of use.

The linear change from saturated to cool oven dry shall not exceed 0.0054 inches per linear foot or 0.045 of 1 percent conducted in accordance with test method in ASTM C426.

The units shall be made with normal weight aggregate conforming to ASTM C33.

The nominal size of the units shall be as indicated on the plans. The overall dimensions for width, height and length shall differ by not more than ±1/8 inch from the specified standard dimensions. Standard dimensions of units are the manufacturer’s designated dimensions. Nominal dimensions of units are equal to the standard dimensions plus the thickness of one mortar joint.

No less than 5 samples of the units shall be submitted to the Engineer for approval and to show the full variance of texture and full range of color. Units used in the work shall match the approved samples. These samples may be tested for strength.

All units shall be sound and free of cracks or other defects that would interfere with the proper placing of the unit or would significantly impair the strength or permanence of the construction. When units are to be used in an exposed setting, the face or faces that are to be exposed shall not show chips or cracks, not otherwise permitted, or other imperfections when viewed from a distance of not less than 6 feet under diffused lighting.

3	Rubble
Rubble or stones shall be clean, hard, durable and free from segregations, seams, cracks, and other structural defects impairing its resistance to weather. It shall be free from rounded, worn or weathered surfaces and have flat faces as nearly parallel as it is practical. Use 6-inch or thicker stones that are at least 1-1/2 times wider than they are thick.

4	Mortar and Grout
Masonry mortar and grout shall consist of a mixture of cementitious material and aggregate to which sufficient water has been added to bring the resulting mixture to the desired consistency.

The mortar or grout to be used shall be designated by class in the special provisions or as shown on the plans. The correct proportions of cementitious materials and aggregate will be combined with the minimum amount of water to provide a workable mixture.

Retempering of the mortar or grout will not be a standard practice and the NRCS technical representative’s approval will be required for any exception.



	Masonry Mortar and Grout Compressive Strength

	Masonry Mortar
	Grout

	Type
	Compressive Strength 
28 Days (psi)
	Type
	Compressive Strength 
28 Days (psi)

	A
	5,500
	Fine Grout
	2,500

	B
	5,000
	Coarse Grout
	2,500

	C
	4,000
	-
	-

	D
	3,000
	-
	-

	M
	2,500
	-
	-

	S
	1,800
	-
	-



	Masonry Mortar Proportions by Volume

	Type
	Portland Cement
	Hydrated Lime
	Aggregate (ASTM C144)

	A
	1
	0
	1

	B
	1
	0
	1 ½

	C
	1
	0
	2

	D
	1
	0
	2 ½

	M
	1
	¼
	2 ¼ to 3

	S
	1
	½
	2 ¼ to 3



	Grout for Reinforced Masonry Proportions by Volume for Field Batching

	Type
	Portland Cement
	Fine Aggregate 
(ASTM C404)
	Coarse Aggregate 
(ASTM C404)

	Fine Grout
	1
	2 ¼ to 3
	0

	Coarse Grout
	1
	2 ½
	1 to 2



Portland and/or Masonry cement – Cement shall be per ASTM C91, with the exception that the average compressive strength for masonry cement shall not be less than 2,500 psi at 28 days.

For volumetric proportioning an unopened sack of cement weighing 94 pounds shall be considered as having a 1 cubic foot volume. In proportioning the cement, it shall be measured loose, without shaking or compacting, in measuring devices of known capacity.

Where specified, Portland cement-lime mortar shall be compatible with the type of masonry unit specified, and conform to the requirements of ASTM C270 for the site conditions to which it will be exposed. 

Hydrated Lime – If hydrated lime is specified, hydrated lime shall conform to ASTM C207, Type S, unless otherwise specified.

Water – Only clean water, free from acid, alkali, oil, or organic material shall be used. Generally, water suitable for drinking may be used.

Admixtures – Admixtures, unless prescribed in the special provisions, will not be used without prior approval of the NRCS technical representative.

Curing Compounds – Curing compound conforming to ASTM Specification C 309 may be used.

Aggregates – Fine aggregates shall meet the requirements of ASTM standard specification C144. Gradation shall be as shown in the Table below.
	Sieve Size
	Percent Passing

	
	Natural Sand
	Manufactured Sand

	No. 4
	100
	100

	No. 8
	95-100
	95-100

	No. 16
	70-100
	70-100

	No. 30
	40-75
	40-75

	No. 50
	10-35
	20-40

	No. 100
	2-15
	10-25

	No. 200
	-
	0-10



Coarse aggregate shall be crushed stone and conform to ASTM C33. 

In proportioning the aggregate, it shall be measured damp, loose without shaking or compacting, in measuring devices of known capacity.

5 	Handling and Measuring Materials
Materials shall be stored and handled so that they are protected from degradation, segregation, contamination, or intermixing before measurement.  
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