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SSP 07-182 is required for coating of concrete masonry units.

12-4.__  CONCRETE MASONRY UNITS

PART 1 - GENERAL

SUMMARY

1

This work includes:

1.
Concrete masonry units.

2.
Mortar and grout.

3.
Bar reinforcement.

4.
Ties and anchors.

RELATED WORK

2

Water Repellent Coating:  Comply with Section 12-7, "Water Repellent Coating."

3.  Use when Prefaced Masonry Units are included in the project.

Prefaced Masonry Units:  Comply with Section 12-4 "Prefaced Masonry Units."

DEFINITIONS

4

CMU:  Concrete masonry unit.

PERFORMANCE REQUIREMENTS

5.  Verify masonry compressive strength (f'm) is shown on the plans.

Masonry Compressive Strength:  Provide masonry that develops the compressive strength (f'm) shown on the plans at 28 days.

SUBMITTALS

6

Product Data:  Submit manufacturer’s descriptive data for each type of masonry unit, accessory, and manufactured product.

7

Samples:  Submit 2 sample CMUs for each color and architectural finish.
8

Grout Mix Design:  Submit a grout mix design for each grout mix proposed for use.  Submit a revised grout mix design for any proposed change to the proportions of an approved grout mix.

9.  Use "LEED Submittals" paras. when regional materials are required for LEED Credit MR 5.1, or Credits MR 5.1 and MR 5.2, and edit to suit project.

LEED Submittals:

10*


Submit product certificates for Credit MR 5.1[ and Credit MR 5.2]:

1.
For products and materials required to comply with requirements for regional materials indicating location and distance from project of material manufacturer and point of extraction, harvest, or recovery for each raw material.

2.
Include statement indicating cost for each regional material and the fraction by weight that is considered regional.

11

Working Drawings:  Submit calculations and working drawings for temporary supports of masonry lintels.  Design and construct temporary supports to provide the necessary rigidity and to support loads which will be applied.  Design calculations and working drawings must be stamped and signed by an engineer who is registered as a Civil or Structural Engineer in the State of California.  The expiration date of the registration must be shown.

12

Qualification Data:  Submit qualification data for proposed testing laboratory.

13

Field Quality Control Plan:

14


Submit a written Field Quality Control Plan that identifies the inspector, the testing laboratory, and the procedures to be used.  The plan must conform to these specifications and the CBC.

15


Designate a Masonry Quality Control Manager (MQCM) in the Field Quality Control Plan.  The MQCM must be directly responsible to you for the quality of masonry, including materials and workmanship, performed by you and your subcontractors.

16


The MQCM must be the sole individual responsible to you for submitting, receiving, and approving all correspondence, required submittals, and reports to and from the Engineer.

17


The MQCM must not be employed or compensated by any subcontractor, or by other persons or entities hired by subcontractors, who will provide other services or materials for the project.  The MQCM may be your employee.

QUALITY CONTROL AND ASSURANCE

18

Masonry Preconstruction Testing:

19

Employ and pay all costs for the services of a testing laboratory experienced in performing preconstruction masonry tests.

20

The testing laboratory must comply with ASTM E 329.

21

Perform preconstruction testing to determine masonry compressive strength for each grout mix to be used under one of the following CBC test methods:

1.
Section 2105.2.2.1, "Unit strength method," except the grout must meet the requirements under Section 2105.2.2.1.2, "Concrete Masonry," 3.3.2.

2.
Section 2105.2.2.2, "Prism test method."  The grout compressive strength must also be tested under ASTM C 1019 and be equal to or greater than the masonry compressive strength, but not less than 2,000 psi.

22


The grout compressive strength at 28 days must be 85 percent or more of the minimum required grout compressive strength.

23

The testing laboratory must report test results in writing to the Engineer and you, on the same day the tests are made.

24

Do not perform masonry work until the required masonry and grout compressive strengths are attained.

25

Single Source Responsibility:

26


For each product required, obtain exposed CMUs of a uniform color and architectural finish from a single source and from a single manufacturer.

27


Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from a single manufacturer for each cementitious component and from a single source or producer for each aggregate.

28

Certificates of Compliance:  Furnish a Certificate of Compliance for CMUs, aggregate for grout, and ready-mixed grout under Section 6-1.07, "Certificates of Compliance," of the Standard Specifications.

29.  Use for LEED projects.

LEED:

30.  Use (optionally) when seeking MR Credit 4, Recycled Content.

MR Credit 4, Recycled Content:  Use materials with recycled content to contribute toward achieving MR Credit 4.

31*.  Use when some specific eligible materials have been predetermined by the designer.

CMU also can be (though it is not typically) made with recycled aggregate; verify strength and compliance with ASTM standards (see Para. 45) before using.

Supplementary cementitious materials will be incorporated into grout (see Para. 58).

LEED allows an assumption that steel items (reinforcement, metal bolts, metal accessories) are at least 25% postconsumer recycled.

The following materials must have recycled content [in not less than the specified percentages]:

______________________

______________________

______________________

32.  Use (optionally) when seeking MR Credit 5, Regional Materials.

MR Credit 5, Regional Materials:  Use materials with regional content to contribute toward achieving MR Credit 5.

33*.  Use when some specific eligible materials have been predetermined by the designer.  CMU typically meets regional requirements, based on local manufacturing plants and local sources of aggregate, cement, and lime.

The following materials must have  regional content [in not less than the specified percentages]:

______________________

______________________

______________________

DELIVERY, STORAGE, AND HANDLING

34

Delivery:  Deliver masonry materials to the project in an undamaged condition.

35

Storage:

36


Store CMUs on elevated platforms in a dry location.  If CMUs are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If CMUs become wet, do not install until they are dry.

37


Store cementitious materials on elevated platforms and in a dry location.  Do not use cementitious materials that have become damp.

38


Store aggregates where grading and other required characteristics can be maintained and contamination avoided.

39


Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

40

Handling:  Prevent damage, contamination, corrosion, or other deterioration to masonry materials when handling.

PROJECT CONDITIONS

41

Protection of Masonry:  Cover partially completed masonry, tops of walls, projections, and sills with waterproof sheeting when construction is not in progress.

42

Stain Prevention:

1.
Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.

2.
Protect the base of walls from rain-splashed mud and from mortar splatter by spreading coverings on the ground and over wall surfaces.

3.
Protect sills, ledges, and projections from mortar droppings.  Protect surfaces of window and door frames, and other similar products with painted and integral finishes, from mortar droppings.

PART 2 - PRODUCTS

CONCRETE MASONRY UNITS

43*.  Use para. when regional materials are required for LEED Credit MR 5.1, or Credits MR 5.1 and MR 5.2.  Verify availability of materials that comply and edit to suit project.

Regional Materials:  Provide CMUs that have been manufactured within 500 miles of project site from aggregates[ and cement] that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles of project site.

44

Concrete Masonry Units:

45

Provide CMUs of nominal size, color, and architectural finish as shown on plans.  Provide hollow, load bearing, light weight or medium weight, open-ended CMUs that comply with ASTM C 90.

46

Provide special shapes for lintels, corners, jambs, sash, control joints, headers, bonding, and other special conditions.

MASONRY LINTELS

47

Masonry Lintels:  Construct built-in-place masonry lintels from bond beam CMUs, with reinforcing bars placed as shown on the plans.

MORTAR AND GROUT MATERIALS

48*.  Use para. when regional materials are required for LEED Credit MR 5.1, or Credits MR 5.1 and MR 5.2.  Verify availability of materials that comply and edit to suit project.

Regional Materials:  Provide aggregate for mortar and grout[, cement, and lime] that have been extracted, harvested, or recovered, as well as manufactured, within 500 miles of project site.

49

Mortar Materials:

50


Mortar:  Comply with ASTM C 270.

51


Cement:  Comply with ASTM C 150, Type II, low alkali portland cement.

52


Lime:  Comply with ASTM C 207, Type S.

53


Aggregate:  Comply with ASTM C 144, with maximum 10 percent passing the No. 100 sieve.

54


Coloring for Mortar:  Chemically inert, fade resistant mineral oxide or synthetic type.

55


Premixed Mortar:  A premixed packaged blend containing only cement, lime, and sand, with or without color, that requires only water to prepare for use as masonry mortar.  Packages of premix must bear the manufacturer's name, brand, contents, weight, and color identification.

56

Grout Materials:

57


Grout must comply with ASTM C 476, coarse grout, except for grout proportions.  Grout proportions must comply with "Grout Mixes" under "Mortar and Grout Mixes."

58

Cementitious material must comply with Section 90-2.01C, "Required Use Of Supplementary Cementitious Materials," of the Standard Specifications and include one of the following:

1.
Cement complying with ASTM C 150, Type II, and supplementary cementitious material.

2.
Blended hydraulic cement complying with ASTM C 595, Type IP (MS).

59


Aggregate:  Comply with ASTM C 404, except 100 percent of the coarse aggregate must pass the 3/8-inch sieve.  Soundness loss must not exceed 10 percent when tested under California Test 214.

REINFORCEMENT

60

Bar Reinforcement:  Comply with ASTM A 615/A 615 M, Grade 60, or ASTM A 706/A 706 M.

TIES AND ANCHORS

61

Anchors, Ties, Angles, and Metal Lath:  Commercial quality and galvanized.

62

Anchor Bolts and Anchor Rods, Nuts and Washers:

63.  If high strength (Grade 55 or Grade 105) bolts/rods are required, plans must show high strength grades.

Headed and Unheaded Anchor Bolts and Anchor rods:  Conform to ASTM F 1554.  Use Grade 36 unless a higher grade is shown on the plans.

64

Nuts:  Conform to ASTM A 563.

65

Washers:  Conform to ASTM F 436.

MORTAR AND GROUT MIXES

66

Dry Pack Mortar:  One part portland cement to not over 3 parts of clean sand, mixed with a minimum amount of water for hydration and packing.

67

Mortar Mix:  Proportion by loose volume with one part cement, ¼ to ½ part hydrated lime, and 2¼ to 3 parts aggregate.  Tint with coloring to match the masonry units.

68

Premixed Mortar:  Packages of premixed mortar must consist of one part cement, ¼ to ½ part hydrated lime, and 2¼ to 3 parts aggregate, and no other ingredients.

69

Grout Mixes:
70


Grout proportions must be determined by one of the following methods:

1.
Proportioned by volume complying with ASTM C 476, Table 1.

2.
Specified compressive strength complying with "Grout Mix Design" under "Submittals."

71


Mix with sufficient water to produce a mix consistency suitable for pumping without segregation.  Provide grout with a slump of 8 to 11 inches.

72

Nonshrink Grout:  Conform to ASTM C 1107, match color with the mortar.

73

Aggregate:  Measure in a damp, loose condition.

PART 3 - EXECUTION

INSTALLATION

74

Construction:  Comply with Section 2104, “Construction,” of the CBC.  Comply with tolerances specified in Section 2104 unless otherwise shown on the plans.

75

Lay masonry units in running bond, unless otherwise shown on the plans.

76

Roughen, clean, and lightly wet the contact surfaces of existing material where fresh masonry joins concrete or masonry.  The roughened surface must be at least as rough as a wood troweled surface.  Remove laitance, curing compounds, debris, dirt, and any substance which decreases bond to the fresh masonry.

77

Erect masonry only when the ambient air temperature is above 40°F.

78

If masonry is erected when the ambient air temperature exceeds 100°F, keep surfaces of masonry moist with water for a minimum of 24 hours.  Uniformly apply water with a fog spray at time intervals required to keep the surfaces moist, but not to exceed 3 hours between applications.

79

Firmly secure anchors, bolts, dowels, reglets, and other miscellaneous items to be cast into the wall in place before grout is poured.

80

Laying Masonry Units:

1.
Lay CMUs dry.

2.
Keep cells dry during laying of units in inclement weather by covering incomplete walls.  Do not use wooden boards and planks as covering materials.  Extend covering down each side of masonry walls approximately 2 feet.

3.
Keep chases free from debris and mortar.

4.
Use bond beam units with an opening at each cross web at horizontal reinforcing bars.

5.
Make cuts with a masonry saw to neat and true lines.  Do not use blocks with excessive cracking or chipping of the finished surfaces exposed to view.

6.
Leave openings to inset outlet boxes, access control keypads, intrusion detection sensors, and similar components in to masonry, with concealed wiring.

81

Bar Reinforcement:

82

Position bar reinforcement as shown on the plans and securely hold in position with either wire ties or spacing devices near the ends of bars and at intervals not exceeding 192 bar diameters.  Wire must be 16‑gage or heavier.  Do not use wooden, aluminum, or plastic spacing devices.  Tolerances for the placement of vertical reinforcement in walls and flexural elements must be ± ½ inch.  Tolerances for longitudinal reinforcement in walls must be ± 2 inches.

83

The minimum spacing for splices in vertical reinforcement for masonry walls must be 4 feet plus lap.

84

Do not place bar reinforcement in the plane of mortar joints.

85

Mortar:

86

Mortar joints must be approximately 3/8 inch thick.  Lay units with all head and bed joints filled solidly with mortar for the full width of masonry unit shell.  Shove head joints tight.  Exposed joints must be concave and tooled smooth, unless otherwise shown on the plans.

87

Mortar that has been mixed more than one hour must not be retempered.

88

Preserve the unobstructed vertical continuity of the grout during mortar placement in joints.  Any overhanging mortar projecting more than ½ inch, or other obstruction or debris must be removed from the inside of cells.

89


Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints for sealant application as shown on the plans.

90

Remove splashes, stains, and spots on the faces of the masonry exposed to view.

LINTELS

91

Lintels:  Temporarily support formed‑in‑place lintels for a minimum of 15 days after the wall has been completed.

GROUTING

92

Place CMUs full height of the masonry wall before grouting, or place CMUs full height of the grout pour before grouting.

93

For grout pours over 5 feet in height, provide cleanouts in the bottom course at every cell containing vertical reinforcement, at a maximum spacing of 32 inches.  Each cleanout must be a minimum of 3 inches square.  After cell inspection, seal cleanouts before filling with grout.

94

Place grout in a continuous pour in grout lifts.  Grout lifts must not exceed 5 feet.  The interruption between placing successive grout lifts must be not more than one hour.  If the interruption is more than one hour, another grout pour must be used.

95

Solidly fill cells with grout.  For each grout lift, consolidate grout in the cells at the time of placement by vibrating and reconsolidated after excess moisture has been absorbed but before plasticity is lost.

96

Between grout pours, form a horizontal construction joint by stopping the grout a minimum of 1½ inches below the top of the last course, except if the joint is at a bond beam, the joint must be ½ inch below the top of the bond beam unit or at the top of the wall.

FIELD QUALITY CONTROL

97

You must employ a special inspector and a testing laboratory to perform inspections and structural tests of masonry to verify the masonry construction conforms to Section 1704, “Special Inspections,” and Section 2105, “Quality Assurance,” of the CBC.

98

Masonry special inspection personnel or testing laboratories used in the work must not be employed or compensated by any subcontractor, or by other persons or entities hired by subcontractors, who will provide other services or materials for the project.

99

Special Inspector:

100


The special inspector must be, as a minimum, an ICC certified Structural Masonry Special Inspector.  The special inspector must perform the inspections required under Section 1704.5, "Masonry construction" of the CBC.

101


The special inspector must prepare a "Daily Field Report" providing information regarding the specific operations witnessed, including placing of CMUs and bar reinforcing, grouting, fabrication of test specimens, and other observations of importance to the work.

102


A "Daily Field Report" is required for each day that the special inspector is on the jobsite.  Deliver a copy of these reports to the Engineer on the day following the preparation.

103


The special inspector must submit a final signed report to the Engineer and to you stating whether the work requiring special inspection was, to the best of the inspector's knowledge, in conformance with the approved plans, specifications, and the applicable workmanship provisions of these specifications and the CBC.

104

Testing:

105

Perform testing of masonry for every 5,000 square feet of CMU wall area, or portion thereof.

106

Determine masonry compressive strength under "Masonry Preconstruction Testing" under "Quality Control and Assurance."

107

Any work not meeting the requirements of Section 2105, “Quality Assurance,” of the CBC, must be redone and retested.  Sampling, inspecting, reworking, and retesting of material will be done at your expense.

REPAIRS AND PROTECTION

108

Remove and replace CMUs that are loose, chipped, broken, stained, do not match adjoining units, or are otherwise damaged.  Install new units in fresh mortar to match adjoining units, and point joints to eliminate evidence of replacement.

109

Protect completed masonry from freezing for a period of at least 5 days.




