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SECTION 04 2220 
REINFORCED UNIT MASONRY
*************************************************************************************************************
This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Structural POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.


This specification section is for use with LANL ESM Chapter 5, Section II; therefore it is applicable to ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality sections.
ESM Chapter 5, Sect. II, para. 6.0, references the International Building Code (IBC), Chapter 21, Masonry, for guidance on design requirements for masonry building structures, and components therein.  IBC Chapter 21 also provides general guidance, and guidance on materials, construction and quality assurance.  It is the intent of this Section to comply with all of guidance in Chapter 21; however, only the more salient points, as well as additional points/items LANL deems important enough to address, are mentioned.  

The focus of this section includes steel-reinforced, structural and load-bearing masonry, typically with grout-filled cores, and horizontal bond beams and lintels.  However, the section can also be used for nonstructural masonry such as interior, non-load-bearing partitions with necessary editing and provided that the title and number is changed (to Unit Masonry 04 2000, e.g.).

*************************************************************************************************************
PART 1 GENERAL

1.1 SUMMARY

A. Section includes concrete masonry units, reinforcement, anchorage, mortar, grout, and accessories.

B. Section does not include inspection, testing, verification, etc.  These items are addressed in the Engineer of Record’s Statement of Special Inspections (EOR’s SSI).

C. Related Sections:
1. Section 05 1000 - Structural Metal Framing: Product requirements for steel anchors for [________] for placement by this Section.

2. Section 05 2100 - Steel Joist Framing: Product requirements for steel bearing pads for joists for placement by this section.

3. Section 05 5000 - Metal Fabrications: Product requirements for [loose steel lintels,] [fabricated steel items,] [and] [________] for placement by this section.

4. Section 07 1113 – Bituminous Dampproofing: Dampproofing [parged] masonry surfaces.

5. Section 07 8400 - Firestopping: Firestopping at penetrations of masonry work.

6. Section 07 9200 - Joint Sealants: Sealant and backing material at joints.

7. Section [______-_____________]: Execution requirements for special anchors specified by this section.

8. Section [______-_____________]: Product requirements for window anchors for placement by this section.

9. Section [______-_____________]: Product requirements for fabricated steel items for placement by this section.
1.2 REFERENCES

************************************************************************************************************
List reference standards included within text of this section. Edit for Project conditions.

************************************************************************************************************
A. American Concrete Institute:
1. IBC, Chapter 21 - International Building Code, Masonry.
2. ACI 530 - Building Code Requirements for Masonry Structures.
3. ACI 530.1 - Specification for Masonry Structures.
B. ASTM International:
1. ASTM A153 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
2. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 psi Tensile Strength.

3. ASTM A580 - Standard Specification for Stainless Steel Wire.

4. ASTM A615 - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
5. ASTM A706 - Standard Specification for Low-Alloy Steel Deformed Bars for Concrete Reinforcement.

6. ASTM A951 - Standard Specification for Masonry Joint Reinforcement.

7. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units.

8. ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units.

9. ASTM C140 - Standard Test Methods of Sampling and Testing Concrete Masonry Units.

10. ASTM E84 - Test Method for Surface Burning Characteristics of Building Materials.

11. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials.

C. National Fire Protection Association:
1. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials.

D. Underwriters Laboratories Inc.:
1. UL 723 - Tests for Surface Burning Characteristics of Building Materials.

1.3 PERFORMANCE REQUIREMENTS

************************************************************************************************************
Masonry compressive strength is dependent on masonry unit strength and mortar type. The default values for masonry and masonry unit compressive strengths, provided in parentheses below, are consistent per IBC Table 2105.2.2.1.2.  Changes to the default values must also be consistent with this table.

For grouted components, grout compressive strength must equal or exceed masonry compressive strength with minimum of 2,000 psi.
************************************************************************************************************
A. Concrete Masonry Compressive Strength (f'm): [1,500] psi; determined by unit strength method.

1. Concrete Masonry Units: [1,900] psi minimum net area compressive strength.

1.4 SUBMITTALS

************************************************************************************************************
Only request submittals needed to verify compliance with Project requirements.

************************************************************************************************************
A. Section 01 3300 - Submittal Procedures.

B. Shop Drawings: Indicate bars sizes, grades, spacings, locations, reinforcement quantities, bending and cutting schedules, supporting and spacing devices for reinforcement, [accessories], [reinforcing bars to be welded and welding procedures], [and] [________].

C. Product Data:  Submit data for masonry units, joint devices, wire and bar reinforcement, wall ties, [admixtures], [anchors] [and] [other accessories].

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
1.5 QUALITY ASSURANCE

************************************************************************************************************
Paragraph A, in conjunction with other requirements in this Section, meets the minimum requirements of the IBC, which meets the requirements for ACI 530.1 Level B Quality Assurance.  If the project requires greater quality then edit the following in accordance with ACI 530.1 Level C Quality Assurance.

************************************************************************************************************
A. Perform work in accordance with IBC, Chapter 21 and, as amended therein, ACI 530 and ACI 530.1, [Level B Quality Assurance].  If conflicts arise between the aforementioned documents and this Section, notify the EOR / Structural POC.
B. Field Quality Control:  As required in EOR’s SSI.

C. Fire Rated [Wall] [Floor] [Roof] Construction: [Rating as indicated on Drawings] [[________] hour rating].

1. Tested Rating: Determined in accordance with ASTM E119.

************************************************************************************************************
Refer to IBC for tables of fire resistance ratings for various material and assemblies. Tables use item numbers to identify each assembly.

************************************************************************************************************
2. Prescriptive Rating: [Item Number [________];] determined in accordance with [applicable] [________] code.

D. Surface Burning Characteristics:
************************************************************************************************************
IBC requires surface burning to be tested in accordance with ASTM E84.

************************************************************************************************************
1. Foam Insulation: Maximum 75/450 flame spread/smoke developed index when tested in accordance with [ASTM E84] [NFPA 255] [UL 723].

E. Apply label from agency approved by authority having jurisdiction to identify each foam plastic insulation insert.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Section 01 6000 - Product Requirements: Product storage and handling requirements.

1.7 ENVIRONMENTAL REQUIREMENTS

A. Cold Weather Requirements: In accordance with ACI 530.1, Article 1.8C, when either the ambient temperature or the temperature of masonry units is less than 40 degrees F (4 degrees C).

B. Hot Weather Requirements: In accordance with ACI 530.1, Article 1.8D, when ambient temperature is greater than 100 degrees F (38 degrees C), or ambient temperature is greater than 90 degrees F (32 degrees C) with wind velocity greater than 8 mph.

1.8 COORDINATION

A. Coordinate masonry work with [[________] veneer,] [installation of window and door anchors,] [________].

PART 2 PRODUCTS

2.1 COMPONENTS

************************************************************************************************************
Select appropriate concrete masonry units (CMU) from the following paragraphs. 

************************************************************************************************************
A. Hollow Load Bearing Concrete Masonry Units (CMU): ASTM C90; [normal] [medium] [light] weight.

B. Solid Load-Bearing Concrete Masonry Units (CMU): ASTM C90; [normal] [medium] [light] weight.

************************************************************************************************************
Non-load bearing units are intended to be used for interior partitions and may not be suitable for use in exterior exposure, fire rated, or below grade applications.

************************************************************************************************************
C. [Hollow] [Solid] Non-Load Bearing Concrete Masonry Units (CMU): ASTM C129; [normal] [medium] [light] weight.

************************************************************************************************************
The following paragraph is applicable to one or several of the above paragraphs. Indicate coursing dimension, block and joint size, in PART 3.

************************************************************************************************************
D. Concrete Masonry Unit Size and Shape: Nominal modular size of [____x____x____] inches. Furnish special units for 90 degree corners, bond beams, lintels, [coved base,] [and] [bullnosed corners].

2.2 ACCESSORIES

************************************************************************************************************
Corrosion-protected accessories are required in exterior masonry wall construction and at interior high humidity locations. As applicable, refer to IBC paragraph 2103.13.7 for requirements to edit into paragraphs below.  Mill galvanized steel joint reinforcement may be used for other interior locations.

Per IBC, specify ASTM A706 reinforcing steel when splicing is required in Strength-Designed masonry.

************************************************************************************************************
A. Joint Reinforcement: ASTM A951; [truss] [ladder] type; [steel] [stainless steel]; [0.188] [0.148] inch diameter side rods with 0.148 inch diameter cross ties[; hot-dip galvanized] [; mill galvanized]..

B. Reinforcing Steel: ASTM A615 [ASTM A706], deformed billet bars, [galvanized] [uncoated] finish.

************************************************************************************************************
Indicate type of anchorage required to anchor masonry walls to steel columns and beams, masonry walls to concrete walls, or other structural elements.  
************************************************************************************************************
C. Strap Anchors: [________] bent steel shape, [____x____] inch size x [________] inch  thick[; ASTM A153, Class B hot-dip galvanized].

************************************************************************************************************
Indicate type of wall ties required to anchor face veneer to masonry walls or other structural elements. Adjustable ties are permitted under certain circumstances.

************************************************************************************************************
D. Wall Ties: [ASTM A82; steel wire] [ASTM A185; plain steel-welded wire fabric] [ASTM A580; Type 304 stainless steel wire] [________] inch diameter, [adjustable] [eye and pintle type] [; ASTM A153, Class B hot-dip galvanized].

************************************************************************************************************
Galvanizing is required for preservative treated sills fastened to masonry foundations.

************************************************************************************************************
E. Anchor Rods: ASTM A307; Grade A [C]; headed; {hooked]; [complete with washers and heavy hex nuts]; [galvanized finish].

1. Hot-Dipped Galvanizing: ASTM A153, Class B.

2. Mill Galvanizing: ASTM A641.

F. Mortar and Grout:
************************************************************************************************************
NOTES:
1.  IBC/ACI 530 does not permit Type N mortar nor masonry cement in masonry used as part of the lateral-force-resisting system in Seismic Design Category D.

2.  Both mortar and grout are specified by proportion.
************************************************************************************************************
1. Mortar:  Conform to ASTM C270, Type [S] [N], and conform to proportion specifications of IBC Table 2103.8(1).

2. Grout::  Conform to IBC Table 2103.12, [fine] [coarse] grout

a. Coarse Grout: For grouting spaces with minimum 4 inches dimension in every direction.

b. Fine Grout: For grouting other spaces.
************************************************************************************************************
Verify drawings adequately detail contraction and expansion joints. ACI 530.1 specifies the default materials to be used for these joints; therefore, unless it is necessary to require otherwise, the following two paragraphs can be deleted.
************************************************************************************************************
G. Contraction Joints: [________] material. [________].

H. Expansion Joints: [________] material.  [__________].
I. Steel Lintels: [type, grade, and size as indicated on Drawings], [ASTM A153, Class B hot-dip galvanized].

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify field conditions are acceptable and are ready to receive work.

B. Verify items provided by other sections of work are properly sized and located.

C. Verify built-in items are in proper location, and ready for roughing into masonry work.

3.2 PREPARATION

A. Direct and coordinate placement of metal anchors supplied to other Sections.

B. Furnish temporary bracing during installation of masonry work. Maintain in place until building structure provides permanent support.

C. Unless otherwise required, do not wet concrete masonry units prior to laying.
3.3 INSTALLATION

A. Establish lines, levels, and coursing indicated. Protect from displacement.

B. Maintain masonry courses to uniform dimension. Form bed and head joints of uniform thickness.  
C. Unless otherwise required, construct masonry in running bond pattern.
D. Placing And Bonding:
************************************************************************************************************
Select one or more of the following paragraphs.

************************************************************************************************************
1. Lay solid masonry units in full bed of mortar, with full head joints.

2. Lay hollow masonry units with face shell bedding on head and bed joints.

3. All units shall be placed while mortar is soft and plastic

4. Buttering corners of joints or excessive furrowing of mortar joints are not permitted.

5. Remove excess mortar as work progresses.

************************************************************************************************************
Delete following paragraph when stack bonding units.

************************************************************************************************************
6. [Interlock] [________] intersections and external corners.

7. Do not shift or tap masonry units after mortar has achieved initial set. Where adjustment is required, remove mortar and replace.

8. Perform job site cutting of masonry units with proper tools to assure straight, clean, unchipped edges. Prevent broken masonry unit corners or edges.

9. Cut mortar joints flush where [wall tile is scheduled,] [cement parging is required,] [resilient base is scheduled,] [or] [bitumen dampproofing is applied].

10. Isolate masonry from vertical structural framing members with movement joint [as indicated on Drawings].

11. Isolate top of masonry from horizontal structural framing members and slabs or decks with [compressible joint filler] [________].

12. For grouted masonry, in-between grout pours, form a horizontal construction joint by stopping all wythes at the same elevation and with the grout stopping a minimum of 1-1/2 inches below a mortar joint, except at the top of a wall.  Where bond beams occur, the grout pour shall be stopped a minimum of ½ inch below the top of the masonry.

E. Joint Reinforcement And Anchorage:
************************************************************************************************************
Verify drawing details complement and do not conflict with the following paragraphs.

************************************************************************************************************
1. Install horizontal joint reinforcement [16] [________] inches oc.

2. Place masonry joint reinforcement in first [and second] [________] horizontal joints above and below openings. Extend minimum [16] [________] inches each side of opening.

3. Place joint reinforcement continuous in first [and second] joint below top of walls.

4. Lap joint reinforcement ends minimum [6] [________] inches .

5. Support and secure reinforcing bars from displacement. Maintain position within 1/2 inch of dimensioned position.

************************************************************************************************************
Include the following paragraph when masonry backing is anchored to structural building members for lateral support.

************************************************************************************************************
6. Embed anchors [embedded in concrete] [attached to structural steel members]. Embed anchorages in every [second block] [sixth brick] [________] joint.

7. Reinforce [stack bonded unit] joint corners and intersections with strap anchors [16] [________] inches oc.

F. Lintels:
************************************************************************************************************
Verify locations of lintels are indicated on Drawings and appropriately detailed.

************************************************************************************************************
1. Install [loose steel] [________] lintels over [openings] [and] [________].

2. Install reinforced unit masonry lintels over openings where steel lintels are not scheduled or indicated.

3. Openings Up To [42] [________] inches Wide: Place [two] [________], [No. 3] [No. 4] [________] reinforcing bars [1] [________] inch from bottom web.

4. Openings From [42] [________] inches Up To [78] [________] inches Wide: Place [two] [________], [No. 5] [________] reinforcing bars [1] [________] inch  from bottom web.

5. Openings Over [78] [________] inches: Reinforce openings as indicated on Drawings [________].

6. Do not splice reinforcing bars.

7. Support and secure reinforcing bars from displacement.

8. Place and consolidate grout fill without displacing reinforcing.

9. [Allow masonry lintels to attain specified strength before removing temporary supports.]

************************************************************************************************************
Identify minimum bearing dimension in the following paragraph; bearing on concrete is usually 4 to 6 inches, bearing on steel is usually 4 inches, bearing on masonry is usually 6 to 8 inches. Bearing measurement is usually determined by imposed load and load bearing capability of supporting material.

************************************************************************************************************
10. Maintain minimum [________] inch bearing on each side of opening.

G. Grouted Components:
************************************************************************************************************
Verify bond beams, pilasters, and other grouted components are appropriately detailed on drawings.

************************************************************************************************************
1. Reinforce bond beam with [2] [________], No. [________]bars, [1] [________] inch from bottom web.

2. Reinforce [pilaster] [________] with [________], No. [________] bars, placed [________].

3. Lap splices [________] bar diameters [______ inches].

4. Support and secure reinforcing bars from displacement.

5. Place and consolidate grout fill without displacing reinforcing.

6. At bearing locations, fill masonry cores with grout for minimum [12] [________] inches either side of opening.

H. Reinforced Masonry:
1. Lay masonry units with cells vertically aligned and clear of mortar and unobstructed.

2. Place reinforcing, reinforcement bars, and grout as indicated on Drawings.

3. Splice reinforcement as indicated on Drawings.
4. Support and secure reinforcement from displacement.

5. Place and consolidate grout fill without displacing reinforcing.

6. Place grout in accordance with ACI 530.1.

I. Control [And Expansion] Joints:
************************************************************************************************************
The following maximum control joint spacings are recommendations for concrete masonry. Edit to suit project conditions including exposure, temperature range and wall openings.

Delete the following paragraph when joints are shown on Drawings.

************************************************************************************************************
1. Install control [and expansion] joints at the following maximum spacings, unless otherwise indicated on Drawings:
a. Exterior Walls: 20 feet on center and within 24 inches on one side of each interior and exterior corner.

b. Interior Walls: 30 feet on center.

c. At changes in wall height.

2. Do not continue horizontal joint reinforcement through control [and expansion] joints.

3. Install preformed control joint device in continuous lengths. Seal butt and corner joints.

4. Size control joint in accordance with Section 07 9200 for sealant performance.

************************************************************************************************************
Expansion joints require special attention on drawing details. Edit to suit details.

************************************************************************************************************
5. Form expansion joint by omitting mortar and cutting unit to form open space.

J. Built-In Work:
1. As work progresses, install built-in [metal door [and glazed] frames,] [fabricated metal frames,] [window frames,] [anchor bolts,] [plates,] [and] [________] and other items to be built-in the work and furnished by other sections.

2. Install built-in items plumb and level.

3. Bed anchors of metal door [and glazed] frames in adjacent mortar joints. Fill frame voids solid with grout or mortar. [Fill adjacent masonry cores with grout minimum [12] [________] inches from framed openings].

4. Do not build in materials subject to deterioration.

K. Cutting And Fitting:
1. Cut and fit for [chases] [pipes] [conduit] [sleeves] [grounds] [and] [________]. Coordinate with other sections of work to provide correct size, shape, and location.

2. Obtain Architect/Engineer’s approval prior to cutting or fitting masonry work not indicated or where appearance or strength of masonry work may be impaired.

L. Parging:
************************************************************************************************************
Parge below grade masonry walls for purposes of applying dampproofing or waterproofing coating or membrane, or rigid wall insulation. Parging over clay tile wall surfaces will achieve flat surface finish.

************************************************************************************************************
1. Dampen masonry walls prior to parging.

2. [Scarify each parging coat to ensure full bond to subsequent coat.]

3. Parge masonry walls in [two] [________] uniform coats of mortar to total thickness of [3/4] [________] inch.

************************************************************************************************************
Determine whether steel trowel surface for waterproofing or wood float surface for dampproofing is required.

************************************************************************************************************
4. [Steel trowel] [________] surface smooth and flat with maximum surface variation of 1/8 inch per ft.

5. Strike top edge of parging at 45 degrees.

3.4 ERECTION TOLERANCES

************************************************************************************************************
Single wythe masonry walls cannot achieve flatness tolerances for both wall surfaces. Identify wall surface requiring stringent tolerance.

************************************************************************************************************
A. Maximum Variation from Alignment of [Columns:] [Pilasters:] [1/4] [________] inch.

B. Maximum Variation from Unit to Adjacent Unit: [1/16] [________] inch.

C. Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

D. Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories or more.

E. Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

F. Maximum Variation of Joint Thickness: [1/8] [________] inch in 3 ft.

G. Maximum Variation from Cross Sectional Thickness of Walls: [1/4] [________] inch.

H. Maximum Variation for Steel Reinforcement:
1. Install reinforcement within the tolerances specified in ACI 530.1 for foundation walls.

2. Plus or minus 1/2 inch when distance from centerline of steel to opposite face of masonry is 8 inches or less.

3. Plus or minus 1 inch when distance is between 8 and 24 inches.

4. Plus or minus 1-1/4 inch when distance is greater than 24 inches.

5. Plus or minus 2 inches from location along face of wall.

3.5 CLEANING

A. Section 01 7700 - Closeout Procedures: Final cleaning.

B. Remove excess mortar and mortar smears as work progresses.

C. Replace defective mortar. Match adjacent work.

D. Clean soiled surfaces with non-acidic solution that does not harm masonry or adjacent materials.  Consult masonry manufacturer for acceptable solutions.  
E. Use non-metallic tools in cleaning operations.

3.6 PROTECTION OF FINISHED WORK

A. Protect exposed external corners subject to damage.  Provide this protection without damaging completed work.
B. Protect base of walls from mud and mortar splatter.

C. Protect masonry and other items built into masonry walls from mortar droppings and staining caused by mortar.  This includes keeping expansion-joint voids clear of mortar.
D. Protect tops of masonry work with waterproof coverings secured in place without damaging masonry. Provide coverings where masonry is exposed to weather when work is not in progress.

E. Do not apply uniform loads for at least 12 hours, or concentrated loads for at least 72 hours, after masonry is constructed.
3.7 SCHEDULES

************************************************************************************************************
Include schedule when different masonry units are required in different locations or situations.

Consider the following examples when developing schedule.

************************************************************************************************************
A. Exterior Wall: Exterior single wythe of reinforced concrete masonry units.

B. Interior Fire Walls: Single-wythe reinforced concrete masonry units, 8 inch nominal thickness, to two-hour fire assembly rating.

END OF SECTION

************************************************************************************************************
Do not delete the following reference information.

************************************************************************************************************
FOR LANL USE ONLY

This project specification is based on LANL Master Specification 04 2220, Rev. 0, dated September 18, 2008.
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