
	 SEQ CHAPTER \h \r 1Unit Masonry Assemblies

TECHNICAL GUIDE
	TG 04810


1.
COORDINATION ISSUES: Verify contractor’s quality control provisions for testing and payment methods.
2.
DESIGN ISSUES:

2.1 Design wall and opening dimensions in block module to minimize cutting.

2.2 Structural Engineer to determine if horizontal joint reinforcing is necessary in fully grouted walls with horizontal bond beams.  It may be possible to omit the joint reinforcing in these situations.                                                           
2.3 Public Works Division prefers to reduce Special Inspections for masonry work.  Accordingly, the Quality Assurance requirements in this TG are based upon the following Structural Design parameters:
2.3.1 Working Stress Design Method is used.

2.3.2 Quality Assurance provisions do not include requirements for Special Inspections as required by the Building Code.

2.3.3 One-half the allowable masonry stresses are used.

2.3.4 Maximum f'm is 1,500 psi.

2.3.5 Verification by the unit strength method of testing is used, which means that, for the parameters noted above, no testing is required for the masonry units or the grout.  Consequently, there is no article on Field Quality Control.

2.3.6 The Consultant shall confirm the project structural design parameters with the Structural Engineer.  If they differ from those noted above, the Consultant shall revise the Quality Assurance article and add a Field Quality Control article accordingly.  Special Inspections may be required.  The Consultant shall confirm with the Structural Engineer and the Project Coordinator.  The Consultant and Structural Engineer shall refer to the applicable Building Code Chapters on Masonry and Special Inspections for these requirements.
3.
DRAWING NOTES:
3.1
Indicate the Mortar Mix type (M, N, or S) on the drawings, based on the requirements of the different masonry assemblies.  Note that this TG is based on the use of Type M or S, and if type N is required, the proportions for this mortar mix must be added to the specification.

4.
STANDARD DRAWINGS:  (Not Used)

5.
SPECIFICATION NOTES:  (Not Used)

6.
GUIDE SPECIFICATION:

6.1
Section 04810 Unit Masonry Assemblies
This specification covers normal weight concrete masonry units. 
SPECIFIER’S NOTE: Blue colored italicized text is used for notes to the specifier and should be completely deleted from the final text.  Where [Red colored italicized text in parentheses] is shown in this specification section, insert wording, numbers, etc. as appropriate and delete parentheses.  Where <Red colored text in brackets> is shown, a choice is indicated. Make the appropriate choice and delete the brackets.  Maintain footer notation with the current version used (e.g. TG 04810 v06.08).  Verify that section titles cross referenced in this Section correspond to this Project's specifications; Section titles may have changed. 
TG 04810 - UNIT MASONRY ASSEMBLIES
Part 1 - GENERAL
1.01
SUMMARY


A.
Section includes unit masonry assemblies consisting of the following:




1.
Concrete masonry units.



2.
Mortar and grout.



3.
Reinforcing steel.



4.
Masonry joint reinforcement.



5.
Ties and anchors.



6.
Miscellaneous masonry accessories.

SPECIFIER NOTES: List below only products and construction that might be listed in this Section but are specified elsewhere.

B.
Related Sections include the following:



1.
SECTION 02361 - TERMITE CONTROL.


2.
SECTION 05500 - METAL FABRICATIONS for loose steel lintels and shelf angles for the support of unit masonry assemblies.
3.
SECTION 07840 – FIRESTOPPING.
4.
SECTION 07929 - JOINT SEALANTS.


5.
SECTION 09901 - PAINTING testing for moisture and alkalinity.



6.
SECTION 09902 – REPAINTING:  testing for moisture and alkalinity.

1.02
DEFINITIONS


A.
Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.

SPECIFIER NOTES: As an UBC requirement, provide subparagraph 1.03.A.1 for facilities located in seismic Zones 3 & 4. Delete subparagraph 1.03.B.1  below if reinforcement shop drawings are not required.  Delete paragraph 1.03.C.1  below if colors and textures are preselected and specified or scheduled.
1.03
SUBMITTALS


A.
Product Data:  For each different masonry unit, strength classification, additive, accessory, and other manufactured product specified.



1.
Reinforcing steel - Certified mill test results or laboratory test results.  Indicate bar size, yield strength, ultimate tensile strength, elongation and bend test.  Provide chemical composition for rebars that are to be welded.


B.
Shop Drawings:  Show fabrication and installation details for the following:

1.
Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply with ACI 315, “Details and Detailing of Concrete Reinforcement.”


C.
Samples for Initial Selection:  For the following:



1.
Colored mortar samples showing the full range of colors available.


D.
List of Materials Used in Constructing Sample Panels:  List generic product names together with manufacturers, manufacturers’ product names, model numbers, lot numbers, batch numbers, source of supply, and other information as required to identify materials used.  Include mix proportions for mortar and grout and source of aggregates.


E.
Qualification Data:  For firms and persons specified in “Quality Assurance” Article.


F.
Material Certificates:  Signed by manufacturers certifying that each of the following items complies with requirements:



1.
Each cement product required for mortar and grout, including name of manufacturer, brand, type, and weight slips at time of delivery.


2.
Grout mixes.  Include description of type and proportions of ingredients to assure compliance with the compressive strength in UBC Table 21-D


3.
Each material and grade indicated for reinforcing bars.



4.
Each type and size of joint reinforcement.



5.
Each type and size of anchor, tie, and metal accessory.


G.
Test Reports: 




Manufacturer’s tests shall be in accordance with ASTM C140 for conformance with the requirements of ASTM C90.


H.
Quality Control Inspection Documents: Provide one copy of the following industry documents for use by contracting officer.

1.
NCMA TEK 8-2A (1998): Removal of Stains from Concrete Masonry Walls

1.04
QUALITY ASSURANCE


A.
Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, through one source from a single manufacturer for each product required.



1.
Block plant shall maintain a quality control program to monitor and control block chloride ion content.  Soluble chloride ion content should not exceed 0.30 per cent by volume of the cement material in the block, based on ACI 318-02 Table 4.4.1.


B.
Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from one manufacturer for each cementitious component and from one source or producer for each aggregate.

SPECIFIER’S NOTE: Delete paragraph 1.04.C if fire-rated masonry is not used.

C.
Fire-Resistance Ratings:  Where indicated, provide materials and construction identical to those of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and inspecting agency, by equivalent concrete masonry thickness, or by another means, as acceptable to authorities having jurisdiction.

SPECIFIER’S NOTE:  Retain this paragraph only when decorative concrete masonry units are shown on the drawings and specified.  Otherwise delete the entire paragraph 1.04D.  If retaining, delete either subparagraph 1.04.D.6. or 1.04D.7.  Paragraph 1.04. D.7 is applicable if sample panel are erected as part of the building.

D.
Sample Panels:  Before installing unit masonry, build sample panels as part of the work or on a separate footing provided by the Contractor, using materials indicated for the completed Work, to verify selections made under sample Submittals and to demonstrate aesthetic effects.  Build sample panels for each type of exposed unit masonry assembly in sizes approximately 48 inches long by 48 inches high by full thickness.



1.
Locate panels in the locations indicated or, if not indicated, as directed by Contracting Officer.



2.
Clean exposed faces of panels with masonry cleaner indicated.



3.
Where masonry is to match existing, erect panels adjacent and parallel to existing surface.



4.
Maintain sample panels during construction in an undisturbed condition as a standard for judging the completed Work.



5.
Approval of sample panels is for color, texture, and blending of masonry units; relationship of mortar and sealant colors to masonry unit colors; tooling of joints; aesthetic qualities of workmanship; and other material and construction qualities specifically approved by Contracting Officer in writing.




a.
Approval of sample panels does not constitute approval of deviations from the Contract Documents contained in sample panels, unless such deviations are specifically approved by Contracting Officer in writing.



6.
Demolish and remove sample panels when directed.



7.
Approved sample panels may become part of the completed Work if undisturbed at time of Substantial Completion.

SPECIFIER’S NOTE:  Retain this paragraph only when decorative concrete masonry units are shown on the drawings and specified.  Otherwise, delete paragraph 1.04. E.  If retaining, coordinate with Division 1.

E.
Preinstallation Conference:  Conduct conference at Project site to comply with requirements in SECTION 01310 PROJECT MANAGEMENT AND COORDINATION.
1.05
DELIVERY, STORAGE, AND HANDLING


A.
Store masonry units on elevated platforms in a dry location. Carefully stack and handle masonry units so as to prevent chipping, marring or cracking of corners, edges and faces. 


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


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


D.
Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in a metal dispensing silo with weatherproof cover.


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

1.06
PROJECT CONDITIONS


A.
Protection of Masonry: In rainy locations and conditions, cover tops of walls, projections and sills with waterproof sheeting to repel water.

B.
Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 3 days after building masonry walls or columns.


C.
Stain Prevention: Protect to prevent stain damage to mar final finish or finishing techniques.  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed, stained or painted


D.
Hot-Weather Requirements:  Protect unit masonry work when temperature and humidity conditions produce excessive evaporation of water from mortar and grout.  Provide artificial shade and wind breaks and use cooled materials as required.



1.
When ambient temperature exceeds 90 deg F with a wind velocity greater than 8 mph, do not spread mortar beds more than 48 inches ahead of masonry.  Set masonry units within one minute of spreading mortar.

PART 2  -  PRODUCTS
2.01
CONCRETE MASONRY UNITS

SPECIFIER’S NOTE: Show details on Drawings of special conditions and special shapes needed.  Revise subparagraph 2.01 below to suit Project.
A.
General:  Provide shapes indicated and as follows:



1.
Provide special shapes for lintels, corners, jambs, sash, headers, bonding, and other special conditions.



2.
Provide square-edged units for outside corners, unless indicated as bullnose.



3.
Provide “H” blocks for below grade foundation walls and scheduled to be fully grouted.

SPECIFIER’S NOTE: Specify higher strength if required by the Structural Engineer, but confirm local availability.  Also, note that requiring higher strength units may result in an f'm greater than 1,500 psi, and may change the requirements for Quality Assurance and Field Quality Control based on the Building Code. Confirm with the Structural Engineer.

B.
Concrete Masonry Units: ASTM C-90 and as follows:



1.
Unit Compressive Strength:  Provide load bearing units with minimum average net-area compressive strength of <1900 > psi.



2.
Size (Width):  Manufactured to the following dimensions within variations in dimensions only as permissible per ASTM C-90:




a.
4 inches nominal; 3-5/8 inches actual.




b.
6 inches nominal; 5-5/8 inches actual.




c.
8 inches nominal; 7-5/8 inches actual.




d.
10 inches nominal; 9-5/8 inches actual.




e.
12 inches nominal; 11-5/8 inches actual.

SPECIFIER’S NOTES: Include bricks, special textured units or decorative units when used in the project.  Obtain confirmation from Project Coordinator to use other products.


3.
Decorative Concrete Masonry Units, Screen Blocks:   Shall be standard units manufactured to the same specifications as concrete masonry units.  Pattern as shown on the drawings [or specified herein].

SPECIFIER’S NOTE: Coordinate requirements in this Article 2.02 with those in Article 2.11 Mortar and Grout Mixes.
2.02
MORTAR AND GROUT MATERIALS


A.
Portland Cement:  ASTM C 150, Type II.  Provide natural color or white cement as required to produce mortar color indicated.


B.
Mortar Cement:  UBC Standard 21-14 Type as scheduled in mix designs in Article 2.11.
C.
Masonry Cement:  UBC Standard 21-11. Type as scheduled in mix designs in Article 2.11.

D.
Aggregate for Mortar:  ASTM C 144.

E.
Aggregate for Grout:  ASTM C 404.

F.
Plasticizer Additive:


1.
Acceptable for use in UBC Standard 21-14 Mortar Cement as a substitute for hydrated lime in masonry mortar. 

a. 
Powder Type: Proprietary pozzolanic mortar plasticizer.

b.
Liquid Type: Proprietary mixture of resins.


G.
Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes.  Use only pigments with a record of satisfactory performance in masonry mortar.


H.
Water for use in mixing Mortar and Grout:  Potable and complying with ASTM C 94. Clean and free from injurious amounts of oils, acids alkalis, salts, organic materials or other substances that may be deleterious to both mortar and reinforcement.

SPECIFIER’S NOTES: Select paragraph 2.03.A for uncoated steel or paragraph 2.03.B for epoxy coated steel or both.  If retaining both, show locations of each on Drawings or revise paragraph 2.03.B to indicate where epoxy-coated bars are required.  

Grade 60 is standard.  Confirm grade and show on the Drawings.  Select paragraph 2.03.C if hot dipped galvanized reinforcing is necessary for the project.
2.03
REINFORCING STEEL


A.
Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M; ASTM A 616/A 616M, including Supplement 1; or ASTM A 617/A 617M, deformed, Grade 60 unless otherwise indicated on the drawings or specified herein.


B.
Epoxy-Coated Reinforcing Steel:  ASTM A 615/A 615M, Grade 60 unless otherwise indicated on the drawings; epoxy coated to comply with ASTM A 775/A 775M.

SPECIFIER’S NOTE: For paragraph 2.03.C, select type of reinforcement to be galvanized from subparagraph 2.03.C.1 below.  Select weight of zinc coating from either subparagraph 2.03.C.2 below.  Class I has at least 50 percent more weight of zinc than Class II.

C.
Galvanized Reinforcing Bars:  ASTM A 767/A 767M, hot-dip galvanized after fabrication and bending, of reinforcement type and zinc coating as follows:



1.
Steel Reinforcement: <ASTM A 615/A 615M, Grade 60, deformed><ASTM A 706/A 706M , deformed>.



2.
Zinc Coating: <Class I><Class II>

D.
Preformed Steel Lintels: Structural steel meeting ASTM A 570 Grade C (Fy = 40 ksi, 276 MPa) minimum formed into various configurations to meet masonry opening requirements.  Galvanize to meet ASTM A 525.

SPECIFIER’S NOTE:  Retain paragraph 2.04 only when joint reinforcement is required by the masonry notes or details on the Structural Drawings.  Otherwise, delete paragraph 2.04 entirely.  If retaining, retain one or two of the subparagraphs 2.04.A.1 through 2.04.A.3 below.  Currently the trades use No.  9 gauge 0.14-inch wire because of lapping and meeting clearances or cover.  If need to use the No. 7 gauge 0.1-inch, address lapping, clearance and cover concerns.
2.04
MASONRY JOINT REINFORCEMENT

A.
General:  UBC Standard 21-10 and ACI 530. 2.4C and as follows:



1.
Hot-dip galvanized, carbon-steel wire for both interior and exterior walls.



2.
Wire Size for Side Rods:  No. 9 [0.14-inch] diameter.



3.
Wire Size for Cross Rods:  No. 9 [0.14-inch] diameter.



4.
Provide in lengths of not less than 10 feet.  Provide prefabricated corner and tee units in lengths not less than two feet where indicated.


B.
For single-wythe masonry, provide either ladder or truss type with single pair of side rods and cross rods spaced not more than 16 inches o.c.

2.05
TIES AND ANCHORS, GENERAL


A.
General:  Provide ties and anchors, specified in subsequent articles, made from materials that comply with this Article, unless otherwise indicated.

B.
Hot-Dip Galvanized Carbon-Steel Wire: ASTM A 82; with ASTM A 153, Class B-2 coating.


C.
Stainless-Steel Wire:  ASTM A 580/A 580M, Type 316.


D.
Stainless-Steel Sheet:  ASTM A 666, Type 316.

SPECIFIER’S NOTE: Edit subparagraphs 2.06.A.1 and 2.06.A.2 to suit project.
2.06
ADJUSTABLE ANCHORS FOR CONNECTING TO STEEL FRAME


A.
General:  Provide two-piece assemblies that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.



1.
Anchor Section:  Crimped [1/4-inch] diameter, <hot-dip galvanized steel> <stainless-steel> wire anchor section for welding to steel. [Mill galvanized wire may be used at interior walls where humidity does not exceed 75 percent.]


2.
Tie Section:  Triangular-shaped wire tie, sized to extend within [1-inch] of masonry face, made from <0.1875-inch><0.25-inch> diameter, <hot-dip galvanized steel> <stainless-steel> wire. [Mill galvanized wire may be used at interior walls where humidity does not exceed 75 percent.]
SPECIFIER’S NOTE: Edit subparagraphs 2.07.A.1 and 2.07.A.2 to suit project.
2.07
ANCHORS FOR CONNECTING TO CONCRETE


A.
General:  Provide two-piece assemblies that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.



1.
Anchor Section:  Dovetail anchor section formed from <0.0528-inch thick (16 gauge), steel sheet, galvanized after fabrication> <0.0966-inch thick (12 gauge), steel sheet, galvanized after fabrication> <0.0625-inch thick (16 gauge), stainless-steel sheet> <0.1094-inch thick (12 gauge), stainless-steel sheet>.  <0.064-inch thick (16 gauge), galvanized sheet may be used at interior walls where humidity does not exceed 75 percent.> <0.108-inch thick (12 gauge), galvanized sheet may be used at interior walls where humidity does not exceed 75 percent.>


2.
Tie Section:  Triangular-shaped wire tie, sized to extend within [1-inch] of masonry face, made from <0.1875-inch> <0.25-inch> diameter, <hot-dip galvanized steel><stainless-steel> wire. [Mill galvanized wire may be used at interior walls where humidity does not exceed 75 percent.]
2.08
MISCELLANEOUS ANCHORS


A.
Unit Type Inserts in Concrete:  Cast-iron or malleable-iron inserts of type and size indicated.


B.
Dovetail Slots:  Furnish dovetail slots with filler strips, of slot size indicated, fabricated from [0.0336-inch] (20 gauge), galvanized steel sheet.


C.
Anchor Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568, Property Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153, Class C; of diameter and length indicated and in the following configurations:



1.
Headed bolts.



2.
Non-headed bolts, bent in manner indicated.

SPECIFIER’S NOTES: Usually delete paragraph 2.08.D and subparagraphs and include in Sections that covering items anchored.

D.
Post-installed Anchors:  Anchors as described below, with capability to sustain, without failure, load imposed within factors of safety indicated, as determined by testing per ASTM E 488, conducted by a qualified independent testing agency.



1.
Type:  Chemical anchors.



2.
Type:  Expansion anchors.



3.
Type:  Undercut anchors.

SPECIFIER’S NOTES: Subparagraphs 2.08.D.4 and 2.08.D.5 are examples only.  Subparagraph 2.08.D.4 protects against corrosion from an indoor atmosphere; revise to suit other service conditions after verifying availability of thicker coatings.  Type 316 Stainless steel is recommended for exterior or humid conditions.


4.
Corrosion Protection:  Carbon-steel components zinc plated to comply with ASTM B 633, Class Fe/Zn 5 (5 microns) for Class SC 1 service condition (mild).



5.
Corrosion Protection:  Stainless-steel components complying with ASTM F 593 and ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Alloy Group 1 or 4) for bolts and nuts; ASTM A 666 or ASTM A 276, Type 316, for anchors.

SPECIFIER’S NOTES: Subparagraph 2.08.D.6 is an example only; verify safety factors to suit anchorage conditions and types of anchors indicated.  Overhead, vibratory, and other critical loads generally require higher safety factors.  Insert other kinds of anchors as required.


6.
For Post-installed Anchors in Concrete:  Capability to sustain, without failure, a load equal to four times the loads imposed.

2.09
MISCELLANEOUS MASONRY ACCESSORIES


A.
Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from <neoprene>, <urethane> <or> <PVC>.


B.
Preformed Control-Joint Gaskets:  Material as indicated below, designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration as indicated.



1.
Styrene-Butadiene-Rubber Compound:  ASTM D 2000, Designation M2AA-805, or



2.
PVC:  ASTM D 2287, Type PVC-65406.


C.
Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).


D.
Reinforcing Bar Positioners: Commercial plastic or wire units designed to fit into mortar bed joints spanning masonry unit cells with loops for holding reinforcing bars in center of cells.  Units are formed from <0.142-inch> <0.187-inch> steel wire, hot-dip galvanized after fabrication.  Commercial plastic units are fabricated for the intended purpose.



1.
Provide units with either two loops or four loops as needed for number of bars indicated.

SPECIFIER’S NOTE: The listed products and manufacturer are available through local suppliers and are included for reference.  Contractors’ submittals are to be checked for compliance.

Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:

1.
Reinforcing Bar Positioners

a.
D/A 810, 811; Dur-O-Wal, Inc.


b.
D/A 815, 816, 817; Dur-O-Wal, Inc.


c.
No. 376 Rebar Positioner; Heckman Building Products, Inc.


d.
#RB Rebar Positioner; Hohmann & Barnard, Inc.


e.
#RB-Twin Rebar Positioner; Hohmann & Barnard, Inc.


f.
Double O-Ring Rebar Positioner; Masonry Reinforcing Corporation of America.


g.
O-Ring Rebar Positioner; Masonry Reinforcing Corporation of America.


2.
Other suitable devices:  Other suitable devices may be used, upon proper submittal to and approval by Contracting Officer.
SPECIFIER’S NOTE: Insert other masonry accessories as needed for the Project.

E.
Adhesive:  Type recommended by insulation board manufacturer for application indicated.

SPECIFIER’S NOTE:  Tetrasodium polyphosphate is the cleaning agent in “Spic and Span,” replacing the previous cleaning agent trisodium phosphate.  The new agent is less damaging to the environment. Verify acceptability of paragraph 2.10.B for cleaning masonry with pigmented mortar joints.
2.10
MASONRY CLEANERS


A.
Job-Mixed Detergent Solution:  Solution of [½-cup] dry measure tetrasodium polyphosphate and [½-cup] dry measure laundry detergent dissolved in [1-gallon] of water.


B.
Proprietary Acidic Cleaner:  Manufacturer’s standard-strength cleaner designed for removing mortar or grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by cleaner manufacturer and manufacturer of masonry units being cleaned.

2.11
MORTAR AND GROUT MIXES


A.
General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.



1.
Do not use calcium chloride in mortar or grout.


B.
Pre-blended, Dry Mortar Mix:  Furnish dry mortar ingredients in the form of a pre-blended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to the job site.


C.
Mortar for Unit Masonry:

1.
The proportioning of materials for mortar and grout shall be by volume and done in such manner that the specified proportions can be controlled and accurately maintained.  Measure fine aggregate in a damp loose condition.  Mix materials in a mechanical batch mixer for at least 3 minutes for mortar and 5 minutes for grout, but do not mix more than 10 minutes.  Hand mixing is permitted only for small batches of 3 cubic feet or less.

2.
Prepare Mortar Mix Design 1 with sufficient water to provide a workable consistency. Use and place mortar within 1-1/2 hours after mixing.

3.
Prepare Mortar Mix Designs 2 through 5 strictly in accordance with the admixture manufacturer’s instructions. Place mortar within 2-1/2 hours after mixing.  No materials which start to set shall be retempered.

D.
Mortar Mix Designs: Mortar shall be freshly prepared and uniformly mixed in one of the following proportions unless directed otherwise by manufacturer of plasticizer additive:

1.
Mortar Mix 1;





Type M  Mortar





1 part 





masonry cement





2-1/2 to 3 parts 



mortar aggregate



2.
Mortar Mix 2;





Type M  Mortar





2 sacks





portland cement





1/2 to 1 bag 



powdered plasticizer additive (7 pound bag)





6 cu.  ft.





mortar aggregate



3.
Mortar Mix 3;





Type M  Mortar:





1 sack 





portland cement





3 ounces 




liquid plasticizer additive





2-1/4 to 2-3/4 cu. ft. 


mortar aggregate



4.
Mortar Mix 4;





Type S Mortar:





2 sacks 




portland cement





1 bag 





powdered plasticizer additive (7 pound bag)





9 cu. ft. 





mortar aggregate



5.
Mortar Mix 5;





Type S Mortar





1 sack 





portland cement





3 ounces 




liquid plasticizer additive





2-1/2 to 3 cu. ft. 


mortar aggregate

E.
Grout for Unit Masonry: Sufficient water shall be used to produce a consistency just fluid enough for pouring or pumping without segregation. Grout shall be used and placed in final position within 90 minutes after mixing, but shall in no case be used after initial set has occurred.  This time limitation is permitted to be waived, if the grout is of such slump that it can be placed without addition of water.

1.
Grout shall attain not less than 2,500 psi 28-day compressive strength per ASTM C 1019 unless noted otherwise on drawings. 



2.
Use plasticizers additives for below grade foundation walls scheduled to be grouted to ensure full dispersal of mix.

F.
Grout Mixes: conform to ASTM C476 for grout mixed on-site.  Prepare and uniformly mix grout in the following proportion:

1.
Fine Grout


1 part





Portland cement


Fine Aggregate:



2-1/4 to 5 times the sum of the volumes of the 












cementitious materials

2.
Ready-mix Grout: Conform to ASTM C-476 for grout designed by ready-mix suppliers. 

SPECIFIER’S NOTE: Delete subparagraph 2.11.G.2 below if masonry cement and mortar cement are not used.

G.
Pigmented Mortar:  Select and proportion pigments with other ingredients to produce color required.  Limit pigments to the following percentages of cement content by weight:



1.
For mineral-oxide pigments and portland cement-lime mortar, not more than 10 percent.



2.
For mineral-oxide pigments and mortar cement mortar, not more than 5 percent.


H.
Colored-Aggregate Mortar:  Produce required mortar color by using colored aggregates combined with selected cementitious materials.


1.
Mix to match Contracting Officer’s sample.


I.
Epoxy Pointing Mortar:  Mix epoxy pointing mortar to comply with mortar manufacturer's directions.

PART 3 - EXECUTION
3.01
EXAMINATION


A.
Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.



1.
For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance.



2.
Verify that floor levels, footing levels or foundations are within tolerances specified.



3.
Verify that reinforcing dowels are properly placed.



4.
Proceed with installation only after unsatisfactory conditions have been corrected.


B.
Before installation, examine rough-in and built-in construction to verify actual locations of piping connections.

3.02
INSTALLATION, GENERAL


A.
General: All masonry units shall be clean and handled to protect and minimize chipping, spalling and cracking.  All bed on which masonry is to be laid shall be clean.


B.
Masonry units shall not be wetted prior to use.  Units which have become wet shall be allowed to dry thoroughly before laying.  If water is splashed on the block and a color difference does not occur (from the water) then the block units are too wet to be laid.  (Source:  Reinforced Concrete Masonry Construction Inspector’s Handbook, Fourth Edition, paragraph 12.3.4)

C.
Build chases and recesses to accommodate items specified in this Section and in other Sections of the Specifications.


D.
Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to the opening.


E.
Cut masonry units with motor-driven saws to provide clean, sharp, unchipped edges.  Cut units as required to provide a continuous pattern and to fit adjoining construction.  Where possible, use full-size units without cutting.  Allow units cut with water-cooled saws to dry before placing, unless wetting of units is specified.  Install cut units with cut surfaces and, where possible, cut edges concealed.


F.
Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.

SPECIFIER’S NOTE: Delete paragraph 3.02.G below if not applicable.

G.
Matching Existing Masonry:  Match coursing and bonding of existing masonry.

3.03
CONSTRUCTION TOLERANCES


A.
Comply with the tolerances in the national concrete masonry association Specification for Structures ACI 530-02/ASCE 6/TMS 602 as applicable to climate indigenous to Hawaii and as noted.


B.
For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than [1/4-inch] in 20 feet, nor [1/2-inch] maximum.


C.
For vertical alignment of exposed head joints, do not vary from plumb by more than [1/4-inch] in 10 feet, nor [1/2-inch] maximum.


D.
For conspicuous horizontal lines, such as exposed lintels, sills, parapets, and reveals, do not vary from level by more than [1/4-inch] in 20 feet, nor [1/2-inch] maximum.


E.
For exposed bed joints, do not vary from thickness indicated by more than plus or minus [1/8-inch], with a maximum thickness limited to [1/2-inch].  Do not vary from bed-joint thickness of adjacent courses by more than [1/8-inch].

F. 
For exposed head joints, do not vary from thickness indicated by more than plus or minus [1/8-inch]. Do not vary from adjacent bed-joint and head-joint thicknesses by more than [1/8-inch].

3.04
LAYING MASONRY WALLS


A.
Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at other locations.


B.
When foundation is at specified levels, lay first course masonry units in a mortar bed not exceeding [3/4-inch] thick.  Bed webs of adjoining cells that contain reinforcement in mortar to prevent escape of grout.

SPECIFIER’S NOTE: Pattern is usually one-half running bond.  If other bond patterns are required, they must be specified. Edit subparagraphs 3.04.C.2 thru 3.04.C.4 below or indicated on Drawings. 


C.
Bond Pattern for Exposed Masonry:  Lay exposed masonry in the following bond pattern; do not use units with less than nominal [4-inches] horizontal face dimensions at corners or jambs.



1.
One-half running bond with vertical joint in each course centered on units in courses above and below unless otherwise indicated on Drawings.



2.
Stack bond.



3.
One-third running bond.



4.
As indicated on Drawings.


D.
Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 inches.  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal [4-inches] horizontal face dimensions at corners or jambs.


E.
Stopping and Resuming Work:  In each course, rack back one-half-unit length for one-half running bond or one-third-unit length for one-third running bond; do not tooth.  Clean exposed surfaces of set masonry, wet clay masonry units lightly if required, and remove loose masonry units and mortar before laying fresh masonry.


F.
Built-in Work:  As construction progresses, build in items specified under this and other Sections of the Specifications.  Fill in solidly with masonry around built-in items.


G.
Grout space between hollow-metal frames and masonry solidly with mortar, unless otherwise indicated. 
1.
Grout mix: Use one of the following.

a.
One of the mortars mixed specified in Part 2 above.

b.
One of the grout mixes specified in Part 2 above.

2.
Gypsum board joint compound or other gypsum containing compounds are not permitted.


H.
Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath in the joint below and rod mortar or grout into core.


I.
Fill cores in hollow concrete masonry units with grout [24 inches] under bearing plates, beams, lintels, posts, and similar items, unless otherwise indicated or directed.

SPECIFIER’S NOTE: Grout all foundation and below slab walls. Show on drawings. 

J.
Fill cores in hollow concrete masonry units with grout for foundation walls and below grade walls up to underside of floor slab unless otherwise indicated.

SPECIFIER’S NOTE: Select one or more of three subparagraphs 3.04.K.1 thru 3.04.K.3 below or revise to suit Project.  Coordinate with firestopping requirements.  Select subparagraph 3.04.K.1 if live-load deflection of structure above will produce stress in masonry.

K.
Build non-load-bearing interior partitions full height of story to underside of solid floor or roof structure above, unless otherwise indicated.



1.
Install compressible filler in joint between top of partition and underside of structure above.



2.
Wedge non-load-bearing partitions against structure above with small pieces of tile, slate, or metal.  Fill joint with mortar after dead-load deflection of structure above approaches final position.



3.
At fire-rated partitions, install firestopping in joint between top of partition and underside of structure above to comply with firestopping provisions of the Construction Drawings and Specifications.

SPECIFIER’S NOTE: Delete paragraph 3.05.B if no solid brick-size masonry units are required. Delete subparagraphs 3.06.A.4 if mortar bedding of cross webs is not required.
3.05
MORTAR BEDDING AND JOINTING


A.
Lay hollow masonry units as follows:



1.
With full mortar coverage on horizontal and vertical face shells.



2.
Bed webs in mortar in starting course on footings and in all courses of piers, columns, and pilasters, and where adjacent to cells or cavities to be filled with grout.



3.
For starting course on footings where cells are not grouted, spread out full mortar bed, including areas under cells.

4.
Bed cross webs.


B.
Lay solid brick-size masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.


C.
Lay horizontal-cell units with full bed joints, unless otherwise indicated.  Keep drainage channels, if any, free of mortar.  Form head joints with sufficient mortar so excess will be squeezed out as units are placed in position.  Butter both sides of units to be placed, or butter one side of unit already in place and one side of unit to be placed.


D.
Maintain joint thicknesses indicated, except for minor variations required to maintain bond alignment.  If not indicated, lay walls with [1/4- to 3/8-inch] thick joints.


E.
Where epoxy-mortar pointed joints are indicated, rake out setting mortar to a uniform depth of [1/4-inch] and point with epoxy mortar to comply with epoxy-mortar manufacturer's written instructions.

SPECIFIER’S NOTE: If another joint profile is used, revise paragraph 3.05.F below or show on Drawings.  If flush joints are used for exposed work, adequate paint coat(s) or block filler shall be specified to cover module imprints. 


F.
Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than the joint thickness, unless otherwise indicated.


G.
Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint), unless otherwise indicated.

SPECIFIER’S NOTE: Select either subparagraph 3.06.A.1 or 3.06.A.2 below and edit to suit Project.  If more than one type of bonding is required, modify subparagraphs below and show locations on Drawings.
3.06
BONDING OF MASONRY


A.
Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown at juncture, bond walls together as follows:



1.
Provide individual metal ties not more than [16 inches o.c.]


2.
Provide continuity with masonry joint reinforcement by using prefabricated “T” units.

SPECIFIER’S NOTE: Revise subparagraph 3.07.A.1 thru 3.07.A.3 if different spacing is required.  Coordinate with Drawings.
3.07
MASONRY JOINT REINFORCEMENT


A.
General:  Provide continuous masonry joint reinforcement as indicated.  Install entire length of longitudinal side rods in mortar with a minimum cover of [5/8-inch] on exterior side of walls, [1/2-inch] elsewhere.  Lap reinforcement a minimum of six (6) inches.



1.
Space reinforcement not more than [16 inches]  o.c.



2.
Space reinforcement not more than [8 inches] o.c. in foundation walls and parapet walls.



3.
Provide reinforcement not more than [8 inches] above and below wall openings and extending [12 inches] beyond openings.




a.
Reinforcement above is in addition to continuous reinforcement.


B.
Cut or interrupt joint reinforcement at control and expansion joints, unless otherwise indicated.


C.
Provide continuity at corners and wall intersections by using prefabricated “L” and “T” sections.  Cut and bend reinforcing units as directed by manufacturer for continuity at returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

3.08
ANCHORING MASONRY TO STRUCTURAL MEMBERS


A.
Anchor masonry to structural members where masonry abuts or faces structural members to comply with the following:



1.
Provide an open space not less than [1-inch] in width between masonry and structural member, unless otherwise indicated.  Keep open space free of mortar or other rigid materials.



2.
Anchor masonry to structural members with flexible anchors embedded in masonry joints and attached to structure.



3.
Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c. horizontally.

3.09
CONTROL AND EXPANSION JOINTS

A.
General:  Install control and expansion joints in unit masonry where indicated.  Build-in related items as masonry progresses.  Do not form a continuous span through movement joints unless provisions are made to prevent in-plane restraint of wall or partition movement.

SPECIFIER’S NOTE: Show locations of joints on Drawings.  Retain one of subparagraph 3.09.B.1 thru 3.09.B.4 below.

B.
Form control joints in concrete masonry as follows:



1.
Fit bond-breaker strips into hollow contour in ends of concrete masonry units on one side of control joint.  Fill resultant core with grout and rake joints in exposed faces.



2.
Install preformed control-joint gaskets designed to fit standard sash block.



3.
Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  Keep head joints free and clear of mortar or rake joint.



4.
Install temporary foam-plastic filler in head joints and remove excess filler and seal joint when unit masonry is complete.

SPECIFIER’S NOTE: Retain subparagraph 3. 09.C.1 if metal expansion-joint closures are selected.

C.
Form expansion joints as follows:



1.
Build flanges of metal expansion strips into masonry.  Lap each joint 4 inches in direction of water flow.  Seal joints below grade and at junctures with horizontal expansion joints, if any.



2.
Build flanges of factory-fabricated, expansion-joint units into masonry.



3.
Form open joint of width indicated, but not less than [3/8-inch] for installation of sealant and backer rod specified in Joint Sealants section.  Keep joint free and clear of mortar.


D.
Build in horizontal, pressure-relieving joints where indicated; construct joints by either leaving an air space or inserting a compressible filler of width required for installing sealant and backer rod specified in Joint Sealants section.



1.
Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry veneer and attached to structure behind masonry veneer.

SPECIFIER’S NOTE: Retain applicable subparagraphs 3.10.B.1 thru 3.10.B.3 below, depending on appearance desired and structural criteria.  Preformed steel lintels such as Powers Steel POWERSPAN Lintel System can be used instead of masonry lintels to maintain the all masonry looks. 

3.10
LINTELS


A.
Install steel lintels where indicated.


B.
Provide masonry lintels where shown and where openings of more than [12 inches] for brick-size units and [24 inches] for block-size units are shown without structural steel or other supporting lintels.



1.
Provide precast lintels made from concrete matching concrete masonry units in color, texture, and compressive strength and with reinforcing bars indicated or required to support loads indicated.  Cure precast lintels by the same method used for concrete masonry units.



2.
Provide prefabricated or built-in-place masonry lintels.  Use specially formed bond beam units with reinforcing bars placed as indicated and filled with coarse grout.  Cure precast lintels before handling and installing.  Temporarily support built-in-place lintels until cured.



3.
Provide either of above at Contractor’s option or provide precast or formed-in-place concrete lintels complying with requirements in SECTION 03300 - CAST-IN-PLACE CONCRETE.


C.
Provide preformed galvanized steel lintel where shown and where permitted for masonry openings.


D.
Provide minimum bearing of [8 inches] at each jamb, unless otherwise indicated.

3.11
REINFORCED UNIT MASONRY INSTALLATION


A.
Temporary Formwork and Shores:  Construct formwork and shores to support reinforced masonry elements during construction.



1.
Construct formwork to conform to shape, line, and dimensions shown.  Make it tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain position and shape during construction and curing of reinforced masonry.



2.
Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other temporary loads that may be placed on them during construction.


B.
Placing Reinforcement:  Comply with requirements ACI 530 Sec 3.4/ASCE 6/TMS 602.


C.
Grouting:  Do not place grout until entire height of masonry to be grouted has attained sufficient strength to resist grout pressure.



1.
Comply with requirements of ACI 530 Sec. 3.5/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height.

3.12
REPAIRING, POINTING, AND CLEANING


A.
Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.


B.
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.


C.
In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.

SPECIFIER’S NOTE: Delete subparagraph 3.12.D.3 and 3.12.D.4 if no cleaners are specified in Part 2 or if no cleaners are allowed.  


D.
Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:



1.
Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.



2.
Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Contracting Officer’s approval of sample cleaning before proceeding with cleaning of masonry.



3.
Protect adjacent stone and non-masonry surfaces from contact with cleaner by covering them with liquid strippable masking agent, polyethylene film, or waterproof masking tape.



4.
Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing the surfaces thoroughly with clear water.

SPECIFIER’S NOTE: Select either subparagraph 3.12.D.5 or 3.12.D.6.  Coordinate with products retained in Part 2.  If high-pressure water cleaning or other methods are acceptable, delete or revise subparagraph 3.12.D.6 below and insert applicable requirements.


5.
Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written instructions.



6.
Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2 applicable to type of stain on exposed surfaces.

END OF SECTION
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