Fontana Unified School District

CONCRETE UNIT MASONRY
Section 04 22 20

PART 1 - GENERAL

1.01
SUMMARY

A.
Provisions of the General and Supplementary Conditions and Division 01 apply to this section.


B.
Section Includes:



1.
Concrete masonry units. 



2.
Reinforcing steel. 



3.
Mortar, grout and grouting. 



4.
Bolts, anchors, hardware, metal frames, and other insert items. 


C.
Related Sections:



1.
Section 01 45 23:  Testing and Inspecting Services. 



2.
Section 03 10 00:  Concrete Forms and Accessories. 



3.
Section 03 20 00:  Concrete Reinforcement. 



4.
Section 03 30 00:  Cast-In-Place Concrete. 

1.02
REFERENCES:


A.
American Society for Testing and Materials International (ASTM):

1.
ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units.
2.
ASTM C94 - Standard Specification for Ready-Mixed Concrete.

3.
ASTM C140 - Standard Test Methods for Sampling and Testing Concrete Masonry Units and Related Units.

4.
ASTM C144 - Standard Specification for Aggregate for Masonry Mortar.

5.
ASTM C150 - Standard Specification for Portland Cement.
6.
ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes.

7.
ASTM C270 - Standard Specification for Mortar for Unit Masonry.

8.
ASTM C404 - Standard Specification for Aggregates for Masonry Grout.
9.
ASTM C426 - Standard Test Method for Linear Drying Shrinkage of Concrete Masonry Units.

10.
ASTM C476 - Standard Specification for Grout for Masonry.

11.
ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation of Mortars for Plain and Reinforced Unit Masonry.

12.
ASTM C1019 - Standard Test Method for Sampling and Testing Grout.

13.
ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms.

14.
ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength.


B.
Masonry Standards Joint Committee (MSJC):



1.
ACI 530.1/ASCE6/TMS602 – Specification for Masonry Structures.
2.
ACI 530/ASCE5/TMS402 – Building Code Requirements for Masonry Structures.

1.03
SUBMITTALS


A.
Mix Design: Submit grout and mortar mix designs.  Mix designs shall be signed and sealed by a Civil or Structural Engineer registered in the State of California.
B.
Product Data: Submit manufacturer's Product Data for assembly components, materials, and accessories.  Submit certificates and data assuring that the proposed materials meet the specified ASTM standards.


C.
Samples:  Submit Samples for each type of required masonry unit, including reinforcement and accessories.


D.
Shop Drawings: Indicate wall reinforcement, splice locations and bending diagrams.  

E.
Admixtures: Additives and admixtures to mortar and grout shall not be used unless approved by the enforcing agency.  Submit product data for any proposed admixture.

F.
Submit high lift grouting methods to Architect and testing laboratory for review.
1.04
REGULATORY REQUIREMENTS
A.
Perform the Work in accordance with CBC, Chapter 21A.  

B.
Comply with requirements of ACI 530.1.
C.
Conform to UL requirements for fire rated masonry construction.
1.05 QUALITY ASSURANCE

A.
Comply with the requirements of Specification Section 01 45 23:  Testing and Inspecting Services.

B.
Concrete Masonry Units:  



1.
Notify the testing laboratory a minimum of 45 days in advance of installing concrete unit masonry, to allow for preconstruction testing of the units.

a.
Units will be sampled and tested in accordance with ASTM C140 for compressive strength, absorption and moisture content. 
b.
Units will be sampled and tested in accordance with ASTM C426 for linear drying shrinkage.


2.
The material testing laboratory shall receive concrete masonry unit specimens for testing from masonry unit manufacturer.  Number of specimens shall be as indicated in referenced ASTM standard tests.  Testing laboratory will perform and send test results to the Architect and PI.

C.
Portland Cement: Submit certification from the cement manufacturer that the cement proposed for use on the project has been manufactured in accordance with ASTM C150.  Certification shall include test results made on cement samples during production.
D.
Mortar and Grout Tests: At the beginning of all masonry work, mortar and grout will be tested in accordance with CBC Section 2105A.3.
1. Mortar:  Shall conform to ASTM C270 and to the property specifications of CBC 2103A.2 for Type S mortar.

a.
Provide qualifications of mortar as meeting ASTM C270 at the beginning of the job and whenever mix design is changed.

b.
Mortars will be evaluated during preconstruction and tested during construction for proportioning and compressive strength in accordance to ASTM C780.
2.
Grout:  Shall conform to ASTM C476, and will be tested in accordance with ASTM C1019. Compressive strength shall equal or exceed specified compressive strength (f’m) at 28 days, but not less than 2,000 psi. 

a.
Ready-Mix Grout: Grout manufacturer shall furnish batch ticket information in accordance to ASTM C94.
E.
Prism Test: The compressive strength of concrete masonry will be determined by the prism test method prior to the start of construction and during construction in accordance with CBC Section 2105A.5.  

F.
Masonry Core Testing: Core testing will be performed in accordance with CBC, Section 2105A.4.


G.
Inspection During Installation: A special inspector will continuously observe the installation of reinforced masonry. The PI shall be responsible for monitoring the work of the special inspector and testing laboratories to ensure that the testing program is satisfactorily completed.

H.
The Owner will be responsible for the costs of original tests and inspection. 

1.06
DELIVERY, STORAGE AND HANDLING 


A.
Store units above grade on level platforms or pallets, in a dry location. 


B.
Store cementitious materials and aggregates in such a manner as to prevent deterioration or intrusion of foreign matter or moisture.

C.
Handle units on pallets or flat bed barrows.  Free discharge from conveyor units or transportation in mortar trays is not permitted.

PART 2 - PRODUCTS

2.01
MATERIALS

	Note To Specifier:  Indicate below weight of the masonry units for the project.  





A.
Concrete Unit Masonry:  Modular [light] [medium] [normal] weight conforming to ASTM C90, hollow load-bearing concrete unit masonry. Minimum compressive strength of units shall be 2,000 psi.
	Note To Specifier: Indicate below the sizes of the masonry units for the project.  




1.
Concrete masonry unit sizes shall be [    ] inch by [     ] inch by [     ].



2.
Provide open-end units at walls to be grouted. 



3.
Provide closed-end units at walls and at openings where ends will be exposed in finish Work; provide bond beam blocks where horizontal reinforcement is indicated. 



4.
Provide special shapes and accessory units at locations indicated on Drawings. 



5.
Provide units in colors and textures as indicated in the drawings. 

6.
Masonry unit shall have been cured for a minimum of 28 days.

7. Masonry unit shall have maximum liner shrinkage of 0.065 percent from saturated to oven dry.
8. Provide single, double, and triple faced units as required for all exposed surfaces:

a. Shot Blast Units: Provide at all exterior and interior exposed locations.

b. Precision Units: Provide at all interior concealed locations where not otherwise indicated.

c. Cap Blocks: Provide 2 inch thick solid units at all locations indicate on drawings.

d. Lintel Blocks: Provide 8 x 8 x 8 units at all door and window heads and locations indicated on drawings.
B.
Portland Cement:  ASTM C150, Type II, from one source. 
C.
Hydrated Lime: ASTM C207, Type S.


D.
Aggregates: ASTM C144 for mortar and ASTM C404 for grout.

E.
Mortar:  ASTM C270, Type S, conforming to the property specifications of CBC Table 2103A.2. Specified in Section 04 05 13, Masonry Mortaring.
F.
Grout:  ASTM C476.  Ready-mixed grout shall be manufactured and delivered to the jobsite in accordance to ASTM C94. Specified in Section 04 05 16, Masonry Grouting.

G.
Admixture for Grout:  Grout Aid, as manufactured by Sika Chemical Corp., or equal.  

H.
Water:  Clean, potable, free from substances deleterious to mortar, grout or reinforcement.
I.
Reinforcing Steel: Provide and install reinforcing steel in accordance with Specification Section 03 20 00, Concrete Reinforcing.


J.
Cleaning Materials:  Sure Klean No. 600 detergent by ProSoCo. 


K.
Miscellaneous Materials:  As required to complete the Work.


L.
Anchor Bolts: Shall be hex headed bolts conforming to ASTM A307 Grade A with the dimensions of the hex head conforming to ANSI/ASME B18.2.1.

M.
Accessories:

1. Cleaning Solutions: Non-acidic, not harmful to masonry work or adjacent materials.

2. Preformed Expansion Joints: ASTM D2000, designation 2AA-805, rubber material with durometer hardness of 80 when tested in accordance with ASTM D2240. Provide with corner and tee accessories, fused joints.

3. Joint Filler: ASTM D1056, Type 2, Class A, Grade 1, closed cell neoprene oversized 35 percent to joint width.

4. Building Paper: ASTM D226, Type I (No. 15) asphalt saturated felt.

PART 3 - EXECUTION 

3.01
EXAMINATION 

A. Discard units with cracks or other defects not complying with requirements of ASTM C 90. 
B. Verify that field conditions are acceptable and are ready to receive work.

C. Verify items provided by other Sections of work are properly sized and located.

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

E. Beginning of installation means installer accepts existing conditions.
3.02
CONSTRUCTION


A.
Construct per applicable provisions of CBC and ACI 530.1.


B.
Conform to ACI 530.1 for hot and cold weather masonry construction.

3.03
MORTAR AND GROUT MIXING 


A.
Mortar:  Shall provide a minimum strength of 2500 psi.  Dry, loose volumes.  Mix proportions will be verified by material testing laboratory.


B.
Grout:  Shall provide a minimum strength of 2,000 psi or as indicated in the drawings, whichever is higher.  Grout space requirements for coarse and fine grouts shall be per Table 7 of ACI 530.1.  Add Sika Chemical Corp. Grout Aid per manufacturer’s instructions.

C.
Measurements:  Proportion by accurate volume measurements.  Measure in calibrated devices that can be checked at any time. 



1.
Add water for workable consistency. 



2.
Shovel measurements are not permitted. 

D.
Mixing:  Mix in accordance to ACI 530.1. 
1.
Mortar:  Mix cementitious materials and aggregates between 3 and 5 minutes in a mechanically operated mixer.  Measurement of ingredients shall be by volume.  Mix dry ingredients with a sufficient amount of water to provide a workable mix. Batches of less than one sack of cement, and fractional sack batches are not permitted.

2.
Factory Blended Mortar:  Mix in accordance with manufacturer’s recommendations.

3. Grout:  Add sufficient water for a workable mix that will flow into all voids of the masonry without separation or segregation.  Grout slump shall be between 8 and 11 inches.


E.
Re-tempering Time Limit: Use mortar within 2-1/2 hours after mixing.  Discard any mortar that has been mixed longer or that has begun to set.  If necessary re-temper within this time limit, by replacing only water lost due to evaporation and by thoroughly remixing. 
3.04
INSTALLATION OF MASONRY UNITS


A.
Workmanship:  Install masonry plumb and true to line with straight level joints of uniform thickness. Comply with ACI 530.1 tolerances.  Maintain masonry clean during and after installation.  



1.
Lay-out and incorporate embedded hardware items. 



2.
Assist other trades with built-in items, which require cutting and fitting of masonry. 



3.
Cut block units with a diamond saw or carborundum wheel. Trowel or chisel cutting is not permitted. 



4.
Keep cavities clear of droppings and debris. Remove droppings prior to grouting.

B.
Reinforcing Steel: Install as indicated on Drawings. Except as otherwise indicated, install reinforcement in accordance with standards of Concrete Reinforcing Steel Institute and to requirements specified in Specification Section 03 20 00, Concrete Reinforcing. Do not splice vertical reinforcement except where indicated on the Drawings. Retain vertical reinforcement in position at top and bottom of cells and at intervals not exceeding 160 bar diameters. Brace reinforcement and secure in place to allow no movement during grouting.

C.
Shoring: Provide temporary shoring for lintels with sufficient strength to carry load without deflecting. Remove temporary shoring 28 days after masonry has been installed.  


D.
Block Installation: Clean dirt and dust from surfaces before installation. Do not wet masonry units.


1.
Foundation preparation: Clean top surface of concrete foundation of dirt, projections and laitance before starting masonry construction.


2.
Install masonry with mortar to required joint thickness. Install blocks with 3/8-inch mortar bed on entire horizontal surface. Fill head joints solid, install tightly to adjoining units. Provide 3/8-inch joint thickness. 

a. Hold racking to a minimum. 

b. No toothing is permitted.  

c. If it becomes necessary to move a unit after it has been installed, remove the unit, discard the mortar, and install the unit in fresh mortar.
d. Interlock intersections and external corners.

e. Intersections of perpendicular walls to be flush. Rake joint at exposed unit faces for placement of backer rod and sealant.

f. Do not shift or tap masonry units after mortar has achieved initial set. Where adjustment must be made, remove mortar and replace.

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

h. Cut mortar joints flush where plaster is directly applied, quarry wall tile is scheduled, or waterproofing is applied.


3.
Anchor Bolts: Provide one-inch minimum grout space between bolts and masonry. 



4.
Bond:  Unless otherwise indicated, install units in common running bond. 



5.
Finish Joint Treatment:  Unless otherwise indicated, cut both interior and exterior joints flush, and tool slightly concave to a dense, uniform surface. 



6.
Grouting: Unless noted otherwise on Drawings, completely fill cells with grout.


7.
Lintels:
a. Install reinforced unit masonry

b. Use single piece reinforcing bars only.

c. Support and secure reinforcing bars from displacement. Maintain position within ½ inch of dimensioned position.

d. Place and consolidate grout fill without displacing reinforcing.

e. Allow masonry lintels to attain specified strength before removing temporary supports.

E.
Steel Door Frames: 



1.
Locate door frames accurately, install plumb, "Ram-set" or "Rawlplug" to floor surface and brace in position before start of masonry installation.  




a.
Frames are specified to be furnished with adjustable anchors. 




b.
Fill interior of frames solid with mortar or grout as walls are constructed. 



2.
Provide temporary wood spreaders from jamb to jamb and from head to floor to ensure that jambs do not bow-in, distort from a straight line, or deflect from superimposed loads during construction. 

3.05
GROUTING



A.
Prior to grouting all cells shall be cleaned so that all spaces to be filled with grout do not contain mortar projections greater than 1/4 inch, loose mortar or foreign material.



B.
Grout materials and water contents shall be controlled to provide adequate fluidity for placement without segregation of the constituents, and shall be mixed thoroughly.  Reinforcement shall be properly positioned and solidly embedded in the grout.



C.
The grouting of any section of wall shall be completed in one day with no interruptions greater than one hour.


D.
Between grout pours, a horizontal control joint shall be formed by stopping all wythes at the same elevation and with the grout stopping at 1-1/2 inches below a mortar joint, except at the top of the wall.  Where bond beams occur, the grout pour shall be stopped a minimum of 1/2 inch below the top of the masonry.

3.06
LOW-LIFT GROUTING FOR HOLLOW MASONRY UNITS

A. Grouting shall meet the requirements of CBC Section 2104A.1.3.1.1.1.1.
B. After mortar joints have set, cells are cleaned of mortar and debris, and reinforcement is installed and inspected, grout cells in 4 feet maximum lifts. Horizontal and vertical reinforcement shall be held in place by suitable devices. Extend above elevations of maximum pour height as required for splicing.
C. Grout may be installed by pump, tremie or bucket, using hoppers to avoid spilling on exposed surfaces. 

D. All grout shall be consolidated with a mechanical vibrator after placing so as to completely fill all voids and to consolidate the grout.  Grouted walls shall be solid and without voids. Place grout continuously; do not interrupt pouring of grout for more than 1 hour. Terminate grout pours 1-1/2 inches below top course of pour.

E. Bond Beams: Stop grout in vertical cells 1-1/2 inches below bond beam course. Place horizontal reinforcement in bond beams; lap at corners and intersections as shown. Place grout in bond beam course before filling vertical cores above bond beam.
3.07
HIGH-LIFT GROUTING OPTION FOR HOLLOW MASONRY UNITS

A. Grouting shall meet the requirements of CBC Section 2104A.1.1.1.2. and DSA IR #21-2.
B. High-lift grouting shall apply only to cell sizes available with 8 inch and wider block units.  This method is subject to approval of the Division of the State Architect (DSA). 

C. Provide bond beam units, inverted for start course, and omit alternate blocks or remove entire face shell on bottom course for cleanouts. 

D. Plug each cleanout by setting a face shell in mortar into opening and securely bracing it in place to prevent displacement. If masonry is not exposed in finish Work, cleanouts may be formed. 

E. Grouting: Grouting shall be done in a continuous pour in lifts not exceeding 5 feet in height.  The grouting of any section of a wall between control barriers shall be completed in one day, with no interruptions greater than one hour.
F. Consolidating: Grout shall be consolidated by mechanical vibration only, and shall be reconsolidated after excess moisture has been absorbed, but before plasticity is lost. Vibrating of reinforcing steel is not permitted.
G. Do not place grout until entire height of masonry to be grouted has attained sufficient strength to resist displacement of masonry units and breaking of mortar bond. Install shores and bracing, if required, before starting grouting operations.

H. Where bond beam occurs more than one course below top of pour, fill bond beam course to within 1 inch of vertically reinforced cavities, during construction of masonry.

I. When more than one pour is required to complete a given section of masonry, extend reinforcement beyond masonry as required for splicing. Pour grout to within 1-1.2 inches of top course of first pour. After grouted masonry is cured, lay masonry units and place reinforcement for second pour sections before grouting. Repeat sequence if more pours are required.
3.08
CONTROL JOINTS 

A. Size control joint in accordance with Section 07 92 00 for Joint Sealants. 

B. Form control joint with a sheet building paper bond breaker fitted to one side of masonry unit. Fill resultant joint with mortar. Rake joint at exposed unit faces for placement of backer rod and sealant.

C. Form control joints using half size masonry units as required in running bond.

D. Locate joints in concrete masonry unit walls at intervals not to exceed 24 feet unless indicated otherwise.

E. Continue half of horizontal reinforcement through control joint unless indicated otherwise on the structural drawings.
3.09
EXPANSION JOINTS 

A. Do not continue reinforcement through expansion joints. 

B. Install preformed expansion joint material in continuous lengths.
C. Form expansion joints using half size masonry units as required in running bond.

D. Size expansion joints in accordance with Section 07 92 00 for Joint Sealants.

E. Form expansion joints as detailed.
3.10
CURING 


A.
Remove efflorescence, stains, debris, excess grout, and foreign matter. 


B.
During curing, or for any other purpose, do not saturate masonry with water.

3.11
PARGE COAT
A.
Apply parge coat to the earth side of surfaces that are to receive waterproofing.

B.
A Portland cement and sand mix (1:3.5 by volume) or Type S mortar may be used for the parge coat. 
C.
Parging should be applied to damp (not saturated) concrete masonry in two 1/4 inch thick layers.  The first coat should be roughened when partially set, hardened for 24 hours, and then moistened before second coat is applied.  The second coat should be trowelled to a smooth, dense surface.  

D.
The parge coat should be beveled at the top to form a wash, and thickened at the bottom to form a cove between the base of the wall and the top of footing. 


3.12
CLEANING 

A. At completion of masonry Work, remove misplaced mortar, grout or other foreign substances, and clean surfaces which will be exposed in finish Work with specified cleaner, or with clean water and stiff fiber brushes. 

B. Remove rubbish, debris, and waste materials and legally dispose of off the Project site.
C. Clean soiled surfaces with non-acid cleaning solution.

D. Use non-metallic tools in cleaning operations.
3.13
PROTECTION

A. Protect the Work of this section until Substantial Completion.
B. At the end of each days work and during times of inclement weather cover top of masonry wall with polyethylene sheeting. Extend covering down each side of wall for a distance of 2 feet minimum. Secure in place to avoid displacement.

C. Without damaging completed work, provide protective boards at exposed external corners which may be damaged by construction activities.
END OF SECTION
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