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SECTION 04 05 13

MASONRY MORTARING
*************************************************************************
NOTE:  This guide specification covers the requirements for mortar in reinforced and unreinforced masonry.  

Bold text located between lines of asterisks is commentary on the Specification content and is addressed to the Specifier.  Commentary will not print when the specification is printed.

Edit this guide specification for project specific requirements by adding, deleting, or revising text.  For bracketed items, choose applicable items(s), delete non-applicable items, or insert appropriate information.

Remove information and requirements not required in respective project, whether or not brackets are present.
*************************************************************************

PART 1   GENERAL

*************************************************************************
NOTE:  This guide specification must be tailored to reflect the type of construction used in the design.

The following information should be shown on the project drawings:

1.  Locations and dimensions of each type of masonry work.

2.  Locations where colored mortar is required and where natural gray mortar may be used.

3.  In ASTM C270, mortar is specified by proportions as the default method.  When specifying mortar by properties, define the required mortar compressive strength, minimum water retentivity, and maximum air content, all of which apply to the laboratory-prepared mix tested prior to construction.
*************************************************************************

1.1   REFERENCES

*************************************************************************
NOTE:  This paragraph is used to list the publications cited in the text of the guide specification.  The publications are referred to in the text by basic designation only and listed in this paragraph by organization, designation, and title.

Edit the publications listed to those pertinent to the project.  Insert publication dates that are applicable to the project, based on the governing building code.
*************************************************************************

A. The publications listed below form a part of this specification to the extent referenced.  The publications are referred to within the text by the basic designation only.

B. ASTM International (ASTM)

1. ASTM C91 Standard Specification for Masonry Cement

2. ASTM C144 Standard Specification for Aggregate for Masonry Mortar

3. ASTM C270 Standard Specification for Mortar for Unit Masonry

4. ASTM C780 Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and Reinforced Unit Masonry

5. ASTM C1329 Standard Specification for Mortar Cement

6. ASTM C1384 Specification for Admixtures for Masonry Mortar

C. International Code Council (ICC)

1. IBC International Building Code

2. IRC International Residential Code

3. Ohio Building Code

D. The Masonry Society (TMS)

1. TMS 602 Specification for Masonry Structures and Related Commentary

1.2   SUBMITTALS

*************************************************************************
NOTE:  Edit the following list to reflect only the submittals required for the project.
*************************************************************************

A.	Document Submittals

1. Product Data   

a. [Masonry Cement] 

[b.]	[Mortar Cement] 

2. Test Reports  

a. Laboratory test of mortar made with cementitious materials intended for the project, indicating compliance with ASTM C270.

b. Field Testing of Mortar

3. Certificates of Compliance

a. Cementitious Materials 

b. Admixtures for Masonry Mortar 

c. Sand, including gradation

4. Manufacturer's Instructions:  Admixture for Masonry Mortar  

B. Samples:  Colored mortar

C.	Sample Panels

*************************************************************************
NOTE:  A sample panel is a small element of constructed masonry units, usually 4 ft x 4 ft minimum.  It is used to demonstrate the appearance of mortar in the final construction, including tooling and color.
*************************************************************************

1. Sample Panel Location - After material samples are approved and prior to starting masonry work, construct a sample panel for each type and color of masonry mortar required.  At least 48 hours prior to constructing the panel or panels, submit written notification to the Architect/Engineer.  Do not build-in sample panels as part of the structure; locate sample panels where directed and in an area where they will not be disrupted during construction.

2. Sample Panel Size - Provide a straight panel of minimum size 4 feet long by [4] [6] feet high.

3. Sample Panel Composition - Show full color range, texture, and bond pattern of the masonry work as well as mortar joint finishing.  

4.	Sample Panel Cleaning - Perform cleaning procedures on the sample panel. After cleaning, examine the sample panel for discoloration or stain as a result of cleaning.  If the sample panel is discolored or stained, change the method of cleaning to ensure that the masonry unit and mortar surfaces will not be adversely affected.  Obtain approval of the Architect/Engineer prior to cleaning the building.  

5. Sample Panel Purpose - The completed and accepted panels will be used as the standard of workmanship for the type of masonry represented.  Do not commence masonry work until the sample panel for that type of masonry construction has been completed and approved.  

6.	Protect Sample Panels from the weather and construction operations until the masonry work has been completed and approved. After completion of the work, completely remove the sample panels, including all foundation concrete, from the construction site.

1.3 QUALITY CONTROL

A.  Regulatory Requirements

1. Comply with the building code identified in the Drawings.

2. Comply with TMS 602.

1.4   DELIVERY, STORAGE, AND HANDLING

A. Deliver cementitious and other packaged materials in unopened containers, plainly marked and labeled with manufacturers' names and brands.  Store cementitious material in dry, weathertight enclosures or completely cover.  Handle cementitious materials in a manner that will prevent the inclusion of foreign materials and damage by water or dampness.  

B. Store sand and aggregates in a manner to prevent contamination and segregation.

1.5 PROJECT/SITE CONDITIONS

*************************************************************************
NOTE:  For more information on hot and cold weather precautions, refer to Portland Cement Association’s “Hot Weather Masonry Construction” and Cold Weather Masonry Construction”.
*************************************************************************

A. Hot Weather Installation -  When ambient air temperature exceeds 100 degrees F, or exceeds 90 degrees F with a wind velocity greater than 8 mph, comply with TMS 602 Article 1.8 D for: preparation prior to conducting masonry work; construction while masonry work is in progress; and protection for newly completed masonry. 

B. Cold Weather Installation - When ambient air temperature is below 40 degrees F, comply with TMS 602 Article 1.8 C for: preparation prior to conducting masonry work; construction while masonry work is in progress; and protection for newly completed masonry.

PART 2   PRODUCTS

2.1    MORTAR MATERIALS

A. Acceptable Manufacturer:  Fairborn Cement Company, 3250 Linebaugh Rd., Xenia, Ohio, 45385, 937-878-8651, www.fairborncement.com

*************************************************************************
NOTE:  Refer to ASTM C270 for specifying mortar, which allows mortar to be specified by proportions (C270 Table 1) or properties (C270 Table 2) but not both. ASTM C270 Appendix X1 contains guidance on selection and use of mortar for unit masonry by location (exterior, interior, above grade, below grade) and building segment type (wall, partition, foundation, etc.).

A good rule of thumb is to specify the weakest mortar that will perform adequately, not the strongest. Per TMS 402, mortar in masonry elements that are part of the seismic force-resisting system in Seismic Design Category D or higher must be Type S or Type M, and masonry cement is not permitted to be used as their cementitious material. Therefore, these masonry members must be indicated on the Drawings. Although having higher compressive strength, Type M mortar is less workable than Types N and S and should only be specified for special conditions where the higher strength is needed.

Laboratory testing of mortar is only required for acceptance of mortar mixes under the property specifications of ASTM C270. Field testing of mortars, conducted under ASTM C780, is used to verify consistency of materials and procedures, not mortar strength. Field testing of mortar strength is not recommended. It can provide information about degree of quality control exercised during mortar production at the construction site if compared to preconstruction test values, but variations in weather conditions during mixing may result in varied compressive strength test results because the mason is permitted to mix with enough water to compensate for dry windy weather.  Furthermore, compressive test results for mortar are evaluated after 28 days, which may be too late to identify a potential mixing problem.  Consequently, mortar-aggregate ratio testing per ASTM C780, which can take as little as four hours, may be more useful for evaluating mortar consistency.  Observation of mortar mixing, to verify proper proportioning, is the best evaluator of mortar consistency and quality.
*************************************************************************

B.   Cementitious Materials

*************************************************************************
Masonry cements and mortar cements are products formulated specifically for use in masonry construction. They consist of a mixture of portland or blended hydraulic cement, plasticizing materials, air entrainment, and other ingredients. Mortar cements differ from masonry cements in that the ASTM standard for mortar cement includes a requirement for minimum bond strength so that the mortars they produce are comparable to non-air-entrained portland cement/lime mortars. Masonry cement mortars have lower flexural tensile bond strength.  Air entrained portland cement/lime mortar also has reduced flexural tensile bond strength.  Masonry cements and mortar cements simplify the production of site-mixed mortar because they alleviate the need to proportion and combine two or more cementitious materials at the mixer. 
*************************************************************************

1. Masonry Cement conforming to ASTM C91

a. MIAMI Masonry Cement, Type [N] [S] [M]

b. MIAMICOLOR Masonry Cement, Type [N] [S]

2.	Mortar Cement conforming to ASTM C1329

*************************************************************************
NOTE:  Indicate locations of colored mortar on the drawings. 
*************************************************************************

a. MIAMI Mortar Cement, Type [N] [S] [M]

b. MIAMICOLOR Mortar Cement, Type [N] [S]

C.   Admixtures for Masonry Mortar

*************************************************************************
NOTE:  Admixtures can improve performance of mortar and are specified for beneficial purposes, but potential negative side effects include an increased risk of efflorescence, reduced strength of mortar, and corrosion of embedded steel items. Admixtures that comply with ASTM C1384 have limited negative side effects and meet the minimum requirements for improvement in performance of the desired attribute, such as rate of set, water-repellency, or bond.

Showers, kitchens, and concrete masonry unit exterior walls should be built with concrete block containing integral water-repellent admixture. When integral water repellents are used in concrete masonry, the mortar should contain a compatible water-repellent/bond enhancing admixture. A complementary material from the same manufacturer and of the same brand is designed to be compatible with the block admixture.
*************************************************************************

1. Set accelerator:  In cold weather, use non-chloride based accelerating admixture that conforms to ASTM C1384. 

2. Water-repellent admixture: In the mortar used to place concrete masonry units that have an integral water-repellent admixture, provide water-repellent admixture that conforms to ASTM C1384 and is of the same brand and manufacturer as the concrete masonry unit’s integral water-repellent. 

D.	Aggregate: Provide aggregate (sand) that conform to ASTM C144.

E.	Water: Clean and free of amounts of oils, acids, alkalis, salts, organic materials, and other substances that are deleterious to mortar or metal in the masonry.

2.2  Mortar mixEs

A.  Mortar Mix

1. Provide [masonry cement] [mortar cement] mortar Type [N] [S] [M] unless specified otherwise herein.  

2. Provide [masonry cement] [mortar cement] mortar Type [S] [M] at the following locations: [foundation walls] [, basement walls,] [and in foundation piers].

3. Provide colored [masonry cement] [mortar cement] mortar [in exposed masonry walls] [where indicated on Drawings]. 

4. Provide mortar cement mortar Type [S] [M] for seismic-force-resisting elements indicated on Drawings.

B.	Mortar Batching

1. For each unit volume of cementitious materials, provide 2.25 to 3.5 volumes of aggregates. 

2. To a running mechanical paddle mixer, add 2/3 of the water and 1/2 of the aggregate (sand), then add the cementitious materials. Follow by adding the remaining aggregate (sand) then the remaining water.  Mix for a minimum of 5 minutes, adding water if required to produce a workable consistency.  Do not hand mix mortar unless approved by the Architect/Engineer.  

3. Maintain workability of standard grey mortar by remixing or retempering. Do not retemper colored mortar because color variations will result.

4. Discard mortar that has begun to stiffen or is not used within 2-1/2 hours after initial mixing.  

PART 3   EXECUTION

3.1    EXAMINATION

A. Prior to start of work,  verify the applicable conditions as set forth in  TMS 602, Article 3.1 Inspection relative to foundation levelness and locations of foundation dowels.  

3.2 PREPARATION

A. Protection:  Protect exposed surfaces from mortar and other stains.  Protect base of walls from splash stains by covering adjacent ground with sand, sawdust, or polyethylene.

B. Concrete Surfaces:  Where masonry is to be placed, clean concrete of laitance, dust, dirt, oil, organic matter, or other foreign materials that would inhibit bond of mortar to the surface [and slightly roughen to provide a surface texture with a depth of at least 1/8 inch.  Sandblast, if necessary, to remove laitance from pores and to expose the aggregate].

3.3 Erection

*************************************************************************
NOTE:  Specify mortar joint finishing for each type of masonry.  Where more than one joint finish is required, the drawings should indicate the location and extent of each type of joint finish.  
*************************************************************************

A. Mortar Jointing

1.   Tooled Joints

*************************************************************************
NOTE:  Joints in exterior masonry walls exposed to weather should be tooled with an approved mortar jointer, typically concave shaped.  Other joints that are suitable for weathertight construction and may be considered for architectural purposes are:  Vee, Beaded, or Weathered types.  Masonry walls that are treated with an opaque coating should also be tooled, typically with a slightly concaved joint, but may also be tooled with other joint types as architecturally desired.
*************************************************************************

a. When the mortar is thumbprint hard, tool mortar joints in exposed exterior and interior masonry surfaces [concave] [_____], using a jointer that is slightly larger than the joint width so that complete contact is made along the edges of the unit.  

b. Perform tooling so that the mortar is compressed and the joint surface is sealed. 

c. Tool horizontal joints after tooling vertical joints. 
 
d. Use a jointer of sufficient length to obtain a straight and true mortar joint.

e. Brush mortar joints to remove loose and excess mortar.

2.   Flush Joints

*************************************************************************
NOTE:  Label “wet areas” on the drawings.
*************************************************************************

a. Flush cut mortar joints in concealed masonry surfaces and at electrical outlet boxes in wet areas.  Finish flush cut joints by cutting off the mortar flush with the face of the wall.  

b. For architectural units, such as fluted units, completely fill both the head and bed joints and flush cut.

3.   Joint Widths

a. Construct masonry with mortar joint widths equal to the difference between the specified and nominal dimensions of the unit.  

b. Provide 3/8-inch wide mortar joints on unfaced side of prefaced concrete masonry units and not less than 3/16 inch nor more than 1/4-inch wide on prefaced side.

c. Maintain mortar joint widths within tolerances permitted by TMS 602.

3.4 Field Quality Control

A.   Field Testing of Mortar – General Requirements

*************************************************************************
NOTE:  Field testing of mortar should be limited or avoided. Better information can be obtained by observing mortar batching (Special Inspection) to confirm that proper proportions and mixing procedures have been followed. 

When field testing is required, verification of proportions is preferred to mortar compressive strength testing. Results are available in a matter of hours rather than days or weeks. Proportions of fresh mortars can be determined by running the mortar aggregate ratio test of ASTM C780 Appendix A4. 

Mortar compressive strength, tested in accordance with ASTM C780 Appendix 6, is not required or expected to meet the property requirements of ASTM C270 Table 2.  Mortar compressive strength testing during construction has more meaningful comparisons to preconstruction test values to evaluate consistency.   Therefore, when mortar is tested for compressive strength, testing must be performed prior to construction as well as during construction.  Compressive strength of mortar tested during construction (lower) does not represent the compressive strength in the wall (higher), because some of the water is absorbed from the mortar into the masonry units to create bond. 

Frequency of testing, if any, depends on the size and complexity of the project.  Modify paragraph below to advise required frequency of testing and type(s) of testing required.

For more information, refer to ASTM C1586 Standard Guide for Quality Assurance of Mortars for more information, Portland Cement Association’s “Field Testing Masonry Mortars” and “Mortar Testing for Quality Assurance:  Best Practices”, and the Masonry Institute of Michigan’s Frequently Asked Questions “When should mortar cube testing be performed?” and “Is the compressive strength of mortar important?” (www.masonryinfo.org/architects/frequently-asked-questions/).
*************************************************************************

1. Perform mortar testing at the following frequency:  [___] times per [____________].  

2. For each required mortar test, provide a minimum of three mortar samples.
  
3. Perform initial mortar testing prior to construction for comparison purposes during construction.

4. Provide written test results to the Architect/Engineer for review promptly after each test is performed.

B. Field Testing of Mortar – Test Methods

1. Prepare and test mortar samples for mortar aggregate ratio in accordance with ASTM C780 Appendix A4. 

2. [Prepare and test mortar compressive strength specimens in accordance with ASTM C780 Appendix A6.] 

3.5   POINTING AND CLEANING

*************************************************************************
NOTE:  Cleaning of masonry using water pressure may be necessary, but the pressure used should be the minimum required to successfully clean the masonry surface.  Saturating the masonry wall with cleaning products should be avoided.
*************************************************************************

A. General

1. After mortar joints have attained their initial set, but prior to hardening, remove mortar daubs and splashings from masonry unit surfaces that will be exposed or painted using stiff-fiber brushes on a daily basis. Do not use metal tools and metal brushes for cleaning. 

2. When mortar joints are tooled, remove mortar from exposed surfaces with fiber brushes and wooden paddles.

3. Do not clean masonry surfaces, other than removing excess surface mortar, until mortar in joints has hardened. 
 
4. Before completion of the work, rake out defects in joints of masonry to be exposed or painted, fill with mortar, and tool to match existing joints.  

5. Leave masonry surfaces clean, free of mortar daubs, dirt, stain, and discoloration, including scum from cleaning operations, and with tight mortar joints throughout.  

B.   Final Cleaning

1. Perform cleaning in accordance with the approved cleaning procedure demonstrated on the mockup.

2. Use proprietary cleaning agents in conformance with the cleaning product manufacturer's printed recommendations.

3. Water-soak exposed masonry surfaces and then clean with a diluted proprietary masonry cleaning agent specifically recommended for the color and texture of the masonry units by the manufacturers of those units and manufacturer of the cleaning product.  Apply the diluted solution with stiff fiber brushes or low-pressure spray, followed immediately by thorough rinsing with clean water.    

3.6   PROTECTION

*************************************************************************
NOTE:  Covering masonry walls is required for protection from detrimental moisture intrusion, which can result in efflorescence, or as required by cold weather masonry construction provisions.  In certain geographical areas, vertical reinforcement may be placed prior to installation of masonry units, which can significantly interfere with covering masonry walls.
*************************************************************************

A. Protect facing materials against staining.  

B. Cover top of walls with nonstaining waterproof covering or membrane to protect from moisture intrusion when work is not in progress.  Continue covering the top of unfinished walls until the wall is waterproofed with a complete roof or parapet system.  Extend covering a minimum of 2 feet down on each side of the wall and hold securely in place.

C. Before starting or resuming work, remove loose mortar and foreign material from the top surface of masonry in place.


-- End of Section --
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