[Bold bracketed comments are intended to be either commentary to advise the A/E, or specific recommendations for optional alternate specification language.

These specifications represent best practices which are subject to change as the University develops and refines Hokie Stone construction methods over time. 
Changes or modifications made to Specification Section 044300 by the Architect/Engineer shall be submitted to the University for review and approval prior to inclusion in the Project Documents, excepting minor editorial changes.]
SECTION 044300 – HOKIE STONE MASONRY

PART 1 – GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

B. Scope – Provide the labor, supervision, materials, equipment, services and perform the operations required and necessary to properly install Hokie stone masonry as shown on the drawings and as herein specified, including but not limited to the following:

1. Laying out the work

2. Receiving stone furnished by the Owner

3. Constructing mockups

4. Cutting stone to proper size and shape to incorporate into the work

5. Installing through-wall flashing

6. Verifying that related wall construction work is properly installed

7. Laying up the stonework as shown and coordinated with other trades

8. Pointing joints

9. Cleaning
C. Related Sections: [Edit as needed]
10. Division 03 Section "Cast-in-Place Concrete" for back-up construction.
11. Division 03 Section “Precast Architectural Concrete” for precast monumental elements, surrounds, decorative items and unit masonry built into stone masonry work.

12. Division 04 Section "Unit Masonry" for back-up construction, joint reinforcement for attachment of veneer anchors, and embedded portions of two-piece flashings.  [Remove mention of joint reinforcement and flashing configurations if not used.]
13. Division 04 Section “Simulated Stone” for faux Hokie stone

14. Division 04 Section "Cast Stone" for cast stone lintels, trim and other decorative items
15. Division 05 Section “Metal Fabrications” for steel lintels, shelf angles, miscellaneous anchors, bolts, sleeves and other accessories built into stone masonry work.

16. Division 07 Section "Sheet Metal Flashing and Trim" for exposed sheet metal flashing.

17. Division 07 Section “Weather Resistive Barrier” for the weather resistive barrier installed on the back-up construction.

18. Division 07 Section “Air Barrier” for air barrier systems and components installed behind Hokie stone

19. Division 07 Section for “Building Insulation” for cavity wall insulation.
20. Division 07 Section "Joint Sealers" for sealant, fillers and lead joint covers for stonework.

21. [Other]
1.3
DEFINITIONS

D. Hokie Stone:  Hokie stone is a coined term indicating a mixture of different colored, locally quarried, dolomitic limestone and its particular random ashlar pattern, that dominates the architectural character of Virginia Tech's main campus buildings.

E. Random Ashlar Pattern:  Masonry consisting of rectangular blocks of accurately cut, dressed, squared, and finished stone with clean sharp edges (arrises), faced with the stone projecting beyond the line of the joints (rustication) and laid in mortar. The masonry shall form courses that are more horizontally than vertically oriented, without continuous vertical or horizontal joints and installed without a recognizable pattern.  

F. Projection (Stone):  (also known as rustication) Portion of the stone’s exterior face that extends outward beyond the plane created by the shoulders of the stone.  

G. Shoulder (Stone): (also known as arrises) A sharp edge around the perimeter of the face of the stone which aligns to the plane of the mortar joints and aligns with the shoulder of the adjacent stone. 

H. Insulated Stone Cavity Wall Construction:  Construction method consisting of stone veneer separated from the back-up masonry, concrete or steel stud wall by a [1”] cavity space, drainage panel and insulation.  
I. Cavity Space:  Minimum [1″] air cavity provided between the back of Hokie stone and the face of the drainage panel unless otherwise indicated.  

J. Expansion Joint:  A break or space in construction to allow volumetric expansion and contraction of the various adjacent building systems.  The joint is caulked with sealant to deter water penetration.

K. Two-Piece Flashing:  Flashing configuration consisting of two sections of sheet metal. One section is embedded in the backup unit masonry wall and turned down the face of the wall, and a second section that laps underneath the first and extends through the exterior wythe of stone masonry veneer. [Remove if two-piece flashing is not used]
L. Surface-Mounted Flashing:  Flashing which is terminated to the face of the backup wall with a flanged termination bar and a leading edge sealant or mastic. [Remove if not used]
M. Through-Wall Flashing:  Any flashing which extends through the Hokie stone masonry veneer.

N. Weep: A product set in masonry head joints directly on top of through-wall flashing, which allows drainage of water out of the cavity.
O. Vent: A product set in masonry head joints near the top of a field of masonry, to provide ventilation of the drainage cavity.
P. Modular Stone Height: Actual standardized stone heights provided by the quarry: 3 ¼″, 7 ¼″, 11 ¼″, and 15 ¼″.

Q. Nominal Stone Height: Approximate size of stones including a ¾″ mortar joint: 4″, 8″, 12″, and 16″. 

1.4
SUBMITTALS

R. Product Data:  Submit product data including annotated manufacturer's literature for each product proposed for use in the work, showing compliance with the specified requirements.  Include test results and instructions for handling, storage and application of each material.  Required submittals include but are not limited to:
22. Submit details of each type of anchor, tie, and fastener and description of its use.

23. Submit test results for sand showing compliance with the gradation, organic impurities, soundness, fine materials, and deleterious substance requirements of ASTM C 144.  
24. Include test reports and certifications substantiating that products including, but not limited to, cement, lime, pigments, and accessories comply with specified requirements.

25. Submit proposed mixture proportions (materials must be measured by volume, using the same rigid measuring container for all materials) and test results (slump and compressive strength) for grout showing compliance with ASTM C 476.

26. Submit proposed materials and specific procedures for temporary protection of substrates, hot weather construction methods, and cold weather construction methods.

27. Submit proposed cleaning products.

28. Submit proposed mortar and grout mixing procedures.

29. Submit proposed flashing materials.
30. Submit proposed sequence of Hokie stone construction with other cladding materials including anticipated staging methods, critical schedule points and access restrictions. [Identify specific cladding materials as appropriate that may conflict with Hokie stone construction or require special consideration in sequencing].

31. Submit data for proposed sealants, including the sealant between metal laps and the sealant used at the termination bar between the flashing and backup wall [Remove if surface-mounted flashing is not used].
32. Submit miscellaneous accessories, including weeps/vents, mortar dropping collection mesh, drainage panel, and cavity wall insulation.

33. [Others]

S. Shop Drawings:  
1. Submit Shop Drawings for through-wall masonry flashing systems, including details for expansion joints, lap joints, end dams, methods or materials to provide the required outward slope, interior and exterior corner units, step flashing [above sloped roofs or rising grade], and any other special applications. Show adjacent materials in sufficient detail to evaluate material compatibility issues. Show sealants and method of flashing termination at backup.
2. For all shop drawing details, depict stone with maximum stone thickness of 6″ to the shoulder to properly coordinate dimensions of the cavity wall materials.  [If different in the Architectural Drawings, change thickness to match maximum stone thickness shown]
T. Samples for Selection:  

34. Provide pointing mortar sample bars prior to construction of on-site mockup for preliminary color section.

35. Accessories:  Submit a sample of each type of anchor and accessory.

U. List of Materials Used in Constructing Mockups:  List generic product names together with manufacturers, manufacturer's product names, sources of supply and other information as required to identify materials used.  Include mix proportions for mortar and source of aggregates.

36. Submittal is for information only.  Neither receipt of list nor approval of mockups constitutes approval of deviations from the Contract Documents unless such deviations are specifically brought to the attention of Architect and approved in writing.

V. Quality Assurance Submittals:

37. Stone Masonry Contractor or Subcontractor Qualification Data:  Submit qualifications to demonstrate capabilities and experience.  Include list of at least 3 completed stone masonry projects with project names and addresses, names and addresses of Architects and Owners.

38. Submit name, contact information, and a brief project résumé for the project manager and the full-time on-site supervisor.   

39. Draft of Warranty:  Before beginning the work, submit the Special Project Warranty specified below sufficiently in advance so that it can be reviewed, commented upon and corrected before the work is begun.  Do not begin work until the required warranty is accepted.

W. LEED Submittals [To be updated depending on LEED version used]
1. [Product Data for Credit MR 4.1 and Credit MR 4.2:  Indicating percentages by weight of postconsumer and pre-consumer recycled content for products having recycled content.  Include statement indicating costs for each product having recycled content.]
2. [Product Certificates for Credit MR 5.1 and Credit MR 5.2:  Indicating location and distance from Project of material manufacturer and point of extraction, harvest or recovery for each raw material.  Include statement indicating cost for each regional material and the fraction by weight that is considered regional.]
X. Closeout Submittals:

40. Project record documents:  Submit documentation and drawings as necessary to explain and document deviations from the Contract Documents or problems encountered in the work and how they were resolved together with the acceptance of such resolutions by the Architect.

41. Warranty:  Submit completed warranty as specified.

1.5 QUALITY ASSURANCE

Y. General Quality Objective:

42. Hokie stone masonry construction is a major identifying characteristic of Virginia Tech's campus.  The public at-large as well as the academic community has a special interest and appreciation for the unique character of this style of construction.  Because of the great public interest in this work, only the best possible aesthetic and physical results will be acceptable to Virginia Tech irrespective of what otherwise would be acceptable in an ordinary commercial masonry project.

43. Information in the Contract Documents establishes requirements for both aesthetic effects and performance of the stonework.  Aesthetic effects relative to formal characteristics are indicated by dimensions, arrangement, alignment and profiles of components and assemblies as they relate to sight lines, to one another, and to adjoining construction.

a. Do not modify intended aesthetic effects, as judged solely by the Architect, except with Architect's written approval and only to the extent exclusively needed to comply with performance requirements.  Where modifications are proposed, submit comprehensive explanatory data to Architect for review.

Z. Contractor's Knowledge of the Work:

44. It is required that the stone masonry installer has visited the site before Contractor's bid submittal and both the Contractor and the stone masonry installer are thoroughly familiar with the specific conditions relating to the building under construction, with the particular characteristics of Hokie stone masonry and with the requirements of this section.

45. On-site orientation:

b. Before work may begin, ensure that each supervisor and mason who will perform the work is thoroughly familiar with the specific conditions relating to the building under construction, with the particular characteristics of Hokie stone masonry, and with the requirements of this section.

AA. Stone Masonry Installer:  Engage an experienced stone masonry installation firm who has completed work similar in scope and size to that indicated for this Project with more than 5 years of successful in-service performance.  Have the stone masonry installer maintain a steady work crew consisting of qualified masons who fully understand the requirements of the job.

46. Field Supervision:  The stone masonry installer shall maintain an experienced full-time supervisor on the Project site while stone masonry work is in progress.  Performance of the work without a knowledgeable and experienced full-time supervisor is prohibited.

47. Masons:  Only experienced stone masons shall perform the work.

48. Knowledge of Contract Documents:  Ensure that workers and supervisory personnel are familiar with and have ready access at the site to up-to-date drawings and specifications pertaining to this work.

49. The full-time supervisor must have the ability to communicate clearly and concisely with all workmen, the Architect, and the Owner.

AB. Change of Firm or Personnel:  Only the approved stone masonry installer and supervisors may work on the project.  Fourteen calendar days before making any change to the firm or staff, such change, including a statement of qualifications as required above, must be submitted for approval.  Failure to comply with this provision will, at the Architect's discretion, be sufficient cause to reject the work.

AC. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality from single manufacturer for each cementitious component and from single source or producer for each aggregate.

AD. Mockups:  Prepare an appropriately sized field mockup to demonstrate aesthetic effects, quality of materials, constructability, performance and execution. The mockup is typically 1.5 stories tall, 20’-25’ wide including two elevations with integral corner, at least one window and precast element. Detailed illustrations of the required mockup shall be included in the Contract Drawings. Use materials and methods proposed for completed work.  Construct the mockup as sequenced for the anticipated construction, coordinated with the trades involved.  
50. Construct mockups in accordance with the Project Drawings and with materials and workmanship in accordance with this specification.

51. Locate mockups where shown in the Project Drawings or in a location approved by the Architect and Owner where they will not interfere with or be obstructed by construction during the entire construction period.

52. Notify Architect 14 days in advance of the dates and times when mockups will be prepared.

53. The mockup and mock-up submittals must be accepted by the Architect and the Owner before starting work.

54. Maintain accepted mockups during construction in an undisturbed condition as a standard for judging completed work.

55. Mockups shall always include an area of uninterrupted masonry wall at least 6 feet tall by 5 feet wide at an elevation of at least 5 feet above grade for quality assurance testing.

56. Approval of mockups will be based in part on color and blending of stone, relationship of mortar and sealant colors to stone colors, tooling of joints, projection of stone units and other aesthetic and technical qualities of workmanship.

c. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.

57. At the Owner's option, the mockup may be tested in accordance with ASTM C1601, “Standard Test Method for Field Determination of Water Penetration of Masonry Wall Surfaces,” prior to construction once the mockup has been completed and allowed to cure for seven (7) days.  At a test pressure of 10 psf, the water penetration rate is not to exceed 10 L/hr.  The water penetration rate for the mockup wall obtained through this testing will serve as the standard for any ASTM C 1601 testing conducted on the building within one (1) year after substantial completion.

58. At the Owner’s option, the window in the mockup may be tested for quality assurance. Coordinate installation and testing of windows to be installed, under [Division 08 Sections “Openings”].
AE. Test cleaning methods on mockup; leave one-half of panel un-cleaned for comparison purposes.  Apply cleaner to determine the correct dilution that will not lead to bleaching, etching or discoloration of the stone or mortar. Let test area dry for 3 to 7 days and obtain Architect's and Owner’s approval of sample cleaning prior to beginning cleaning on completed work. 
AF. At the Owner's expense, a representative of the University may be on-site periodically during the stone masonry and exterior shell construction to observe the work.  A copy of the Hokie Stone Masonry Inspection Checklist may be obtained from the Owner for a list of some of the items that may be reviewed by the University Representative.

AG. Preinstallation Conference:  Contractor shall hold a preinstallation conference with (at a minimum) the University representatives and consultants, the Architect, and the stone-masonry subcontractor and its full-time supervisor(s).  Other subcontractors involved with or working around the Hokie stone masonry should also be considered for attendance.  Review the work, including but not limited to preparation, tools, methods, materials, tolerances, required clearances, setting, grouting, curing, cleaning and other related work.

1.6 DELIVERY, STORAGE, AND HANDLING

AH. Deliver materials to the Project site undamaged, in manufacturer's original and unopened containers, labeled with manufacture date, type, and name of product and manufacturer.  Handle materials in accordance with manufacturer's instructions.

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

AJ. Store aggregates under cover where grading and other required characteristics can be maintained, and contamination avoided.

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

AL. Hokie Stone:  The Owner provides quarrying, blocking, cutting, and delivery of stone to the Contractor at the building site.

59. Stone will be furnished to the Contractor, cut to an approximate depth (thickness) between 5½″ and 7½″.  Stone will be saw cut on top and bottom face to modular heights of (3¼″, 7¼″, 11¼″, 15¼″ + periodic larger jumper stones) and random lengths (widths).  The Contractor is responsible for field dressing stone to square the shoulders (arises), shape the face to project a minimum of ½″ up to 3½″ (rustication), and reduce the length (width) of the stones as needed depending on the size and grain pattern of the stone, as described in Part 3 EXECUTION.  The stone shall be installed having a minimum thickness of 4″ on the bedding planes and a maximum thickness of 6″ measured from the shoulder toward the back of the stone. The projection shall be maximized on the exterior face of the veneer and minimized on the cavity side of the veneer, to the extent possible, based on the specific grain pattern of the stone unit.  The Contractor is responsible for field dressing stone to meet these dimensional requirements.  Stone will be delivered on pallets to the site.
60. The Owner will deliver stone to the site with the following limitations:

d. Requests for stone require the site to be secure and two business days’ notice to the Owner prior to stone delivery.

e. Deliveries will typically be made on a business day after 4:30 p.m.

f. The Contractor is to have a suitable fork truck or equivalent at the building site with an operator to unload the stone truck within a reasonable time period.

g. It is the responsibility of the Contractor to specify the number of pallets desired for each delivery and to provide an accessible drop zone for the amount of stone requested.

h. Each pallet holds approximately 1.2 tons of stone or approximately 20 square feet of Hokie stone.

i. Deliveries will consist of a minimum of 10 pallets (12 nominal tons) up to a maximum of 28 pallets per day.  

j. The Contractor is to make provisions for on-site storage of up to 25-percent of the total required stone.

k. The contractor shall coordinate with the Virginia Tech quarry to determine the available quantity of stone, the rate of stone production and the timing of stone delivery to the job in advance of the start of construction.  
61. Handle stone to prevent breakage, chipping, staining, deterioration, and damage.

62. Stone shall be stored off the ground and under cover until installation to prevent soiling of bedding surfaces.

1.7 PROJECT CONDITIONS

AM. Protection of Stone Masonry:  
1. During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed stone masonry when construction is not in progress.

2. Extend cover a minimum of 24″ down both sides and hold cover securely in place.

AN. Stain Prevention:  Immediately remove mortar and soil to prevent them from staining the face of stone masonry.

63. Protect base of walls from rain-splashed mud and mortar splatter by coverings spread on the ground and over the wall surface.

64. Protect sills, ledges, and projections from mortar droppings.

65. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.

66. Protect the base of the wall at the end of each day to prevent rain from splashing mortar and dirt on completed stone masonry.

AO. Cold-Weather Requirements:  
1. Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace stone masonry damaged by frost or freezing conditions.  
2. Comply with cold-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.  
3. Contractor shall submit specific procedures and materials necessary to implement the ACI criteria prior to construction.

4. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 deg F (4 deg C) and above and will remain so until the masonry surfaces have dried.

AP. Hot-Weather Requirements:  
1. Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.  
2. Contractor shall submit specific procedures and materials necessary to implement the ACI criteria prior to construction.
AQ. Site Conditions:  
1. Some work may be near public circulation patterns that cannot be closed off entirely or require pedestrian traffic to be temporarily redirected around areas of work.  The Contractor is required to plan for public safety measures and execute the work accordingly.  
2. Protection of the public is the highest priority.  Overhead protection, if needed, shall conform to the requirements of the current VUSBC.  Stone working stations must be shielded from the public to prevent stone chips from leaving the workstation.
1.8 COORDINATION

AR. Coordinate the work of other trades involved with, or impacting, construction of Hokie-stone walls, to ensure proper sequencing and construction.

AS. Coordinate back-up masonry and framing, air barriers, wall waterproofing, through-wall flashing, masonry veneer anchor system, insulation, drainage panel installation, weep locations, and stonework to provide a fully functional drainage wall.

AT. Coordinate installation of two-piece flashings to be installed under [Division 04 Sections “Unit Masonry”] and “Hokie Stone Masonry” (i.e., unit masonry installer and stone masonry installer). [Remove if two-piece flashings are not used] 
AU. Coordinate installation of joint reinforcement with projecting eyes or tabs for veneer anchors with [Division 04 Section “Unit Masonry.”] [Remove if specified veneer anchors do not incorporate tabs projecting from unit masonry joint reinforcement] 
1.9 SPECIAL PROJECT WARRANTY

AV. Furnish Special Project Warranty for the work of this section, signed by the Contractor and the stone masonry installer (subcontractor).  Warrant installation, workmanship, and materials (other than stone) against all visible and latent construction defects for a period of [2 years].  

AW. Replace or remedy any defects in the work during the warranty period to the acceptance of the Owner, and at no additional cost.

PART 2 – PRODUCTS

2.1 HOKIE STONE

AX. General:  Hokie stone will be furnished by the Owner in the proportion of approximately 15-percent black and 85-percent "grey/buff/pink".  Note that stones furnished are cut to approximate size. Cutting to final size, as necessary to fit into specific wall locations, is the responsibility of the Contractor at the time of installation.
AY. Finish Texture:  Field-pitched rock-faced ashlar. Stone shall be accurately cut, dressed, squared, and finished, with clean sharp edges (arrises), faced with the stone projecting beyond the line of the joints (rustication).
2.2 MORTAR AND GROUT MATERIALS

AZ. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.  Do not use masonry cements, mortar cements, gypsum Portland cements, or blended cements.

67. Low-Alkali Cement:  Not more than 0.60 percent total alkali when tested according to ASTM C 114.  Not required for Type III Cement used during cold weather construction.
BA. Hydrated Lime:  ASTM C 207, Type S.

BB. Pigments for Pointing Mortar:  Do not use coloring pigments unless specifically approved by the Owner.  Use white or gray cement and color-selected or color-blended sand to produce mortar color acceptable to the Architect and Owner.

BC. Aggregate:  Supply mortar sands meeting the following requirements:

68. Mortar sands shall comply with ASTM C 144 requirements for deleterious substances, organic impurities and soundness.
69. Unless specifically approved by the Owner, mortar sands shall comply with ASTM C 144 requirements for gradation.  Owner may, at their option, approve the use of mortar sands that do not comply with ASTM C 144 gradation requirements based on local availability of materials, color selection, and compliance with the property requirements of ASTM C270.  
70. For pointing mortar, use color-blended aggregate to produce mortar color acceptable to Architect and Owner.

71. White Aggregates:  Natural white sand or ground white stone.

72. Colored Aggregates:  Natural-colored sand or ground marble, granite, or other sound stone; of color necessary to produce required mortar color.

73. Sand may contain no more than 50 parts per million of chloride ions.  At the Owner’s option, the chloride content of the sand may be determined when mixed to produce mortar and tested in accordance with ASTM C 1152, “Standard Test Method for Acid-Soluble Chloride in Mortar and Concrete.”

BD. Water:  Potable.

BE. Admixtures:  Use no admixtures without specific written approval by Architect for each admixture, based upon submitted performance and test data and history of previous successful use.  Do not use calcium chloride, air-entraining admixtures, antifreeze compounds, corrosion-promoting substances, or any admixtures containing these materials.

2.3 VENEER ANCHORS

BF. Materials:

74. Stainless-Steel Wire, sheet and rods, Type 304.
Size:  Veneer ties of sufficient length to extend within 1″ to 2″ of the exterior shoulder of the stone.
BG. Wire Veneer Anchors:  Wire ties formed from W2.8 or 0.187-inch diameter, stainless-steel wire.

BH. Anchor Configuration: [The Virginia Tech UBO does not permit delegated design of the Hokie stone veneer anchors by the Contractor. Alternative systems may be proposed by the A/E and reviewed by the Owner on a case by case basis. The Engineer of Record must provide sealed engineering calculations for any anchoring details deviating from prescriptive requirements of ACI 530 and the specifications herein. 

Maximum anticipated stone thickness measured from the shoulder to the interior most projection of the stone is approximately 6”.  Also consider projection of stone when calculating weight of veneer. 

The University has previously measured the density of Hokie stone to be approximately 190 pounds per cubic foot.  The University has previously measured the average weight of a typical 4″ to 6″ thick Hokie stone masonry veneer wall to be approximately 62 pounds per square foot of wall surface area (weight includes stone, mortar and anchors).
If an alternate anchorage system is used, verify assumptions of unit weight by requiring a portion of the stand-alone mockup panel to be demolished prior to the start of construction and weighing the masonry veneer to verify the loads assumed.]
75. For masonry back-up systems, individual anchors bent in the form of triangular loops designed to be attached to 3/8″ diameter vertical rods passing through ties and through eyes or plates projecting from the back-up.  Connection to the back-up may be either surface mounted plates or embedded masonry joint reinforcement. System should accommodate and provide a continuous seal for penetrations through air/water/vapor barriers. Entire system should be specifically designed for the installation of random ashlar masonry. [Remove if masonry back-up system is not used]
a. Ensure joint reinforcement eyes will position the vertical rods far enough from the backup wall to pass over cavity materials such as insulation and drainage panel. [Include this comment in the Unit Masonry section as well]
76. For concrete back-up systems, 1″ wide, 12 gauge corrugated stainless steel dovetail anchors and tracks may be utilized.  [Remove if concrete back-up system is not used]
77. For cold formed metal stud back-up systems, individual anchors bent in the form of triangular loops designed to be attached to 3/8″ diameter vertical rods passing through ties and through eyes or plates projecting from the back-up. Connection to the back-up shall be surface mounted plates anchored through the sheathing, directly to studs with self-drilling screws. System should accommodate and provide a continuous seal for penetrations through air/water/vapor barriers. Entire system should be specifically designed for the installation of random ashlar masonry. [Remove if cold formed metal stud back-up system is not used]
E. Fasteners:  For surface mounted plates use fasteners sized to accommodate the full design capacity of the veneer anchor system.  Fastener product data and design calculations to be submitted with anchor system product data. 

2.4 JUMPER STONE ANCHORS

BI. Anchors for jumper stones shall be fabricated with tabs or dowels designed to engage kerfs or holes in stone units. 

BJ. Materials:  Fabricate anchors from stainless steel, ASTM A 240 Type 304.  
BK. Attachment of the anchors to the back-up system shall be redundant and capable of developing 100% of the anchor capacity.

BL. Comply with anchor requirements listed in Indiana Limestone Handbook (21st Edition) and the requirements of this section.

2.5 FLASHING MATERIALS

BM. Metal Flashing:  Provide 2-piece or surface mounted metal flashing as follows:

78. Material:  Stainless Steel:  ASTM A 240/A 240M, Type 304, 26 gauge. [Alternate flashing materials such as terne coated stainless steel, copper or lead coated copper may be utilized upon request and approval]
79. Fabricate continuous flashings in sections 96″ long minimum, but not exceeding 12 feet.  Exposed flashings shall be fabricated with hemmed metal edges.  

80. Corrugated or textured flashings are not permitted.  Only flat sheet metal stock is permitted for masonry flashings.

81. Termination bar: At the leading edge of surface mounted metal flashing, use a flanged termination bar made of the same material as the flashing. [Remove this section if not using surface mounted flashing]
82. Where flashings are installed over windows or other penetrations, fabricate flashings from a single section of metal with no intermediate splices up to 144″ (12 feet).

83. Self-Adhering Flashing Membrane used to cover flashing joints shall be [40 mil rubberized asphalt and polyethylene self-adhering sheet product] or [reinforced uncured EPDM flashing tape]. [Do not specify both – EPDM is not compatible with rubberized asphalt membranes]
BN. Solder and Sealants for Sheet Metal Flashings:  

84. Solder for Stainless Steel:  ASTM B 32, Grade Sn60, with acid flux of type recommended by stainless-steel sheet manufacturer.

85. Elastomeric Sealant:  ASTM C 920, chemically curing silicone sealant; of type, grade, class, and use classifications specifically formulated for use to seal lap joints in sheet metal flashing and trim and remain watertight.

86. Termination Bar Sealant: Compatible with the backup wall substrate. [Remove this section if not using surface mounted flashing]
2.6 MISCELLANEOUS MASONRY ACCESSORIES

BO. Jointing Tool:  Durable tool configured to produce joints matching existing joints and as directed by the Architect.  Replace worn jointing tools as often as necessary.

BP. Masking Tape:  Nonstaining, nonabsorbent type, compatible with joint primers, sealants, and surfaces adjacent to joints.  Use only a masking tape that will easily come off entirely, including adhesive.

Weeps[/Vents]:  Provide cellular or louvered weeps made from UV-resistant plastic, of length adequate to extend to cavity drainage layer.

1. Set in fresh mortar or sealant at a minimum of 24″ o.c. 
2. Vents shall be designed to prevent water penetration into wall [Remove if vents are not used].

Mortar Dropping Collection Mesh:  Fluid-conducting polymer mesh placed in cavity on top of flashing, intended to catch and permanently suspend mortar droppings above weep holes.

BQ. Drainage Panel for Cavity Wall:  Drainage panels in masonry cavity shall be installed as shown on the Contract Drawings.  Drainage panels shall consist of a vertical mat consisting of a nominal 3/8″ thick extruded polymer matrix of tangled monofilaments. Product shall be designed for use with manufactured and natural stone, masonry, metal and other wall cladding materials in a cavity wall application where it shall provide an uninterrupted drainage path and ventilation within the cavity. Drainage panels shall be mold and mildew resistant.

1. Core Material: Extruded Polymer Matrix

2. Inner Fabric Material: Breathable filter fabric

3. Outer Fabric Material: Vapor permeable (greater than 11.2 perms), weather resistive barrier.

2.7 CAVITY WALL INSULATION

BR. See [Division 07 Building Insulation] for requirements of cavity insulation.
2.8 EXTERIOR JOINT SEALANTS

A.
[Silicone sealant] as described in [Division 07 “Joint Sealers.”]
2.9 MASONRY CLEANERS

BS. Acidic Cleaner:  Cleaner designed for removing mortar and grout stains, efflorescence, and other new construction stains from limestone masonry surfaces without discoloring or damaging the stone.  Cleaner shall be expressly approved for use on limestone by manufacturer.  Dilution to be determined based on test cleaning of the mockup panel.
87. Products:  Subject to compliance with requirements, provide one of the following:

l. Vana Trol, by Prosoco, Inc.

m. NMD80, by EaCo Chem, Inc.

n. 202V Vana-Stop, by Diedrich Technologies, Inc.

2.10 MORTAR MIXES

BT. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless specifically approved by the Owner
88. Do not use calcium chloride.

89. Limit cementitious materials in mortar to Portland cement and lime.

BU. Mortar for Stone Masonry:  Comply with ASTM C 270, Proportion Specification and as required below.

90. Mortar for Setting Stone:  Type S.  
a. Where aggregates not complying with ASTM C 144 gradation requirements have been approved for use by the Owner, proposed sand shall be submitted and tested for compliance with the property requirements of ASTM C270 for Type S mortar.
b. Setting mortar shall be mixed to and used at a masonry mortar consistency.  "Dry pack" type setting mortar is not permitted.  To ensure setting mortar is of workable consistency, the mortar penetration resistance shall be determined in accordance with ASTM C 780, Annex 3, at Owner’s option. The acceptable range for the mortar penetration resistance is from 1.2 psi to 2.5 psi.  Setting mortar with penetration resistance outside of this range shall not be used
91. Mortar for Pointing Stone:  Type N.

2.11 GROUT MIXES

A.
Grout proportions shall be in accordance with ASTM C 476 for fine grout.

PART 3 – EXECUTION
3.1 GENERAL

BV. Comply with manufacturer's written instructions for products.

BW. Perform preparation, construction, and clean-up procedures in accordance with the materials and methods demonstrated by the accepted mockups.  Do not begin general work until the Architect has approved the mockup panel.

BX. Build work to dimensions and profiles indicated.  Rebuild areas where unsound units have been removed.  Build chases and recesses shown or required for the work of other trades.  Build in anchors as required for attaching other work.

BY. Coordinate the installation of special stone units with the Owner and Architect. Special stone units consist of over-sized units requiring a crane for setting, ground face units used for mounting fixtures, built-in monuments, and any other special type stones used in Hokie stone buildings.

BZ. Unless otherwise specified herein, Hokie stone masonry shall comply with ACI 530.1 Standard Specification for Masonry Construction.

3.2 EXAMINATION

CA. Examine surfaces indicated to receive stone masonry, with stone mason present, for compliance with requirements for installation tolerances and other conditions affecting performance.

CB. Examine substrate to verify that [dovetail slots, inserts, reinforcement, veneer anchors,] and other items installed in substrates and required for or extending into stone masonry are correctly installed.

CC. Examine supports intended to receive flashing and stone masonry for compliance with requirements for installation tolerances, slope, and other conditions affecting performance.

CD. Examine through-wall flashing to verify that it is correctly installed and in good condition.

CE. All conditions not meeting with requirements necessary to properly install the stone masonry veneer shall be documented in writing and submitted to the General Contractor, Architect, and or Owner.  Installation of stone masonry shall constitute acceptance of conditions by the stone masonry subcontractor.

CF. Conditions shown in the Contract Drawings that conflict with the requirements of this specification section shall be brought to the attention of the Architect immediately.

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

3.3 PROTECTION

CH. Provide and maintain effective, non-staining protection for adjacent surfaces and areas below the work during performance of the work.  Protect surfaces from damage and from contact with droppings from the work.  Use proven methods as appropriate to the surface being protected, and as acceptable to the Architect before the methods are initiated.

CI. Protect persons, motor vehicles, surrounding surfaces of work being constructed, construction site, plants, and surrounding structures from dust, spillage, debris, and injury resulting from the work.  Provide methods and procedures to ensure the safety of the public.

3.4
BACKUP PREPARATION

CJ. Install specified weather resistive barrier/air barrier on backup in accordance with the provisions of Division 07 and manufacturer’s installation instructions.

CK. Install cavity insulation and drainage panel as shown on the Project Drawings.

3.5
GENERAL INSTALLATION OF HOKIE STONE AND TOLERANCES

CL. Perform installation using methods and materials used for accepted mockups.

CM. Prior to use in the wall, clean dirty or stained stone surfaces by removing soil, stains, and foreign materials before wetting.  Clean stone by thoroughly scrubbing with fiber brushes and then rinsing with clear water.  Use only mild cleaning compounds that contain no caustic or harsh materials or abrasives.

CN. Lay Out:

92. Lay out wall courses in advance of setting in wall, to ensure random placement of a variety of geometric sizes while adhering to uniform joint widths and for accurate locating of openings, movement-type joints, returns, and offsets.

93. Lay out walls in advance to distribute with random appearance the mix of stone colors and textures.  In color distribution, consider the various hues in the 85-percent "grey/buff/pink" stone as well as the 15 percent black stones.

94. Take stone simultaneously from at least 3 open pallets of delivered stone to facilitate a good distribution of stone colors.

95. The Owner will provide pallets of 16ʺ – 24ʺ stones at the Owner’s discretion, for inclusion into the wall construction. When available, 16ʺ – 24ʺ stones shall be randomly distributed throughout the façade where it is dimensionally feasible for the wall geometry.
CO. Cutting and Shaping:

96. Cut stones to size and shape required to meet visual guidelines for stone pattern, jointing, and color-distribution specified below.

97. Cut and face corner stones to result in a straight vertical line at corner.

98. Cut off projections that may interfere with required joint width.

99. Cut stone with the intent to set stone on its natural bed, not face bedded, and with natural bedding horizontal
100. Adjust stones (cut) to fit into required stone pattern, jointing, and distribution of colors.  

CP. Reject stones with the following defects unless they can be trimmed to remove the defect:

101. Cracked stones.

102. Depth less than 4″ at all bedding surfaces. 

103. Other visibly defective conditions.
CQ. Store rejected stone on-site in a common area for return to the Owner.

CR. Mortar Mixing:

1. Measurement:  Measure cementitious materials and aggregate by volume.  Do not measure by shovel; use known measure, clearly marked.  

2. Mixing Setting Mortar:  Mix materials in a clean, mechanical batch mixer.  All cementitious materials and aggregate shall be mixed between three (3) and five (5) minutes with the maximum amount of water to produce a workable consistency.  Re-tempering with cool water is permitted for setting mortars only to maintain mortar consistency.  Use mortar within 2 hours of initial mixing. 
3. Mixing Pointing Mortar:  Thoroughly mix cementitious materials and aggregate for five (5) minutes, adding only enough water to produce a damp, unworkable mix that will retain its form when pressed into a ball.  Maintain mortar in this dampened condition for one to two hours.  Add remaining water in small portions until mortar reaches desired consistency.  Use mortar within 30 minutes of final mixing; do not re-temper or use partially hardened material.

CS. Lay-Up:

104. Set masonry with full head and bed joints.  

105. Shimming and chocking of stone is permitted.  Shims and chocks shall consist of Hokie stone fragments (spalls or small pieces of stone) or lead setting buttons. Water-soaked wooden wedges may be used for shimming only on the exterior face of the wall but shall project sufficiently to allow complete and easy removal.

106. Rake back head and bed joints after mortar has achieved initial set.  Rake joints to uniform depths with square bottoms and clean sides.  Depth of rake for pointing shall be of sufficient depth to apply three (3) equal lifts without a projecting profile.  The minimum depth of the rake shall be ¾″.

107. Install masonry anchors required to properly secure stonework in place.

108. Lay walls to comply with specified construction tolerances and coordinate with other construction.

CT. Install flowable grout between stone and backup construction below base flashing at grade with ASTM C 476 grout.

CU. Built-In Work

109. Provide openings, chases, recesses, and other spaces as required for accommodating work of other trades.  Close up openings in stonework after other construction is in place with stonework that matches that already set, maintaining tolerances.

110. Build-in items indicated under this and other sections of the Specifications.  Fill in solidly around built-in items with stonework that matches that already set, maintaining masonry tolerances.

111. Lay up expansion joints as work progresses.  Use stone with saw cut surfaces in joints. Do not cut expansion joints into veneer after stone has been erected.

CV. Stopping and Resuming Work:  Do not tooth masonry.  Clean exposed surfaces of set masonry and remove loose masonry units and mortar prior to laying fresh masonry.

CW. Tolerances:  Except as required to properly align with existing construction, keep to the following tolerances:

112. Variation from Plumb: For vertical lines and surfaces of columns, walls, and arrises, do not exceed ¼″ in 10 feet, nor 3/8″ in 20 feet, nor ½″ in 40 feet or more.  For external corners, expansion joints, control joints, and other conspicuous lines, do not exceed ¼″ in 20 feet, nor ½″ in 40 feet or more.  

113. Variation from Level:  For horizontal joints and lines of exposed lintels, sills, parapets, cornices, horizontal grooves, and other conspicuous lines, do not exceed ¼″ in 20 feet, nor ½″ in 40 feet or more.

114. Variation in mortar joint thickness: Average joint width shall be ¾″. Do not vary joint thickness by more than plus ½″ or minus ¼″ from the specified width.  Verify average joint width by taking measurements of each joint width in a random area of 12 square feet (3 foot wide by 4 foot high).
CX. Provide sealant joints of widths and at locations indicated.  Install sealant primers on joint surfaces as recommended by sealant manufacturer based on sealant adhesion testing.

115. Install vertical expansion joints at locations of through-building expansion joints and at 60' intervals along uninterrupted stone masonry walls or where indicated on the drawings.

116. Keep sealant joints free of mortar and other rigid materials.

117. Sealant joints are specified in [Division 07 Section "Joint Sealants."]
CY. Install flashing and weeps at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated in the Drawings.

118. At multi-wythe walls extend flashing through stone masonry, turned up a minimum of 2″ under embedded flashing projecting from inner wythe of masonry. [Remove if two-piece flashing is not used] Where flashing is surface mounted, secure leading edge with compatible flanged metal termination bar, fastened at a minimum of 8″ o.c.  Seal the top flange of termination bar with a sealant compatible with the backup substrate. [Remove if surface-mounted flashing is not used.]
119. Lap joints between individual sections of flashing and custom fabricated sections a minimum of 4″ and seal with two lines of a chemical cure sealant specifically formulated for use in metal on metal lap seams.  Cover exposed seams in flashing with 8” of either uncured EPDM tape or self adhering sheet membrane materials.  Hold back from exposed edge of flashing 1″.  Provide expansion joints in the metal at expansion joints in the veneer.

120. Bed all flashings in a continuous line of elastomeric sealant or mastic to seal underside of flashing.  Refer to [Division 5 Section "Metal Fabrications"] for requirements regarding procedures to electrochemically isolate flashing systems from steel support elements where required.  

121. Provide positive slope on all flashings to facilitate drainage (min 1/16” per foot).

122. At lintels and shelf angles, extend flashing full length of angles into masonry at each end.  Flashings shall be fabricated with integral end dams.

123. At heads and sills, extend flashing not less than 4″ beyond jamb of window or to the end of precast window surrounds with fabricated end dams a minimum of 1″ tall.
124. Extend metal drip edges at least ½″ out from wall, with outer edge bent down 30 degrees and hemmed.  Spear drip edges at laps.  Seal underside of drip edge with elastomeric sealant.
CZ. Place mortar dropping collection mesh in cavities to comply with manufacturer’s instructions.

DA. If used, place cavity drainage material in cavities to comply with the manufacturer's instructions. 
1. All horizontal joints in the cavity drainage panel shall be installed with a minimum lap of ½″.  Install laps in shingle fashion, with the drainage panel above lapping over the panel below.  
DB. Place weeps in head joints above flashing.

125. Place weeps directly on flashing, oriented vertically. 
126. Space weeps at 24″ o.c. max.
R.
[If used, install cavity vents at 24″ o.c.]
3.6 VISUAL GUIDELINES FOR STONE PATTERN, JOINTING, AND COLOR DISTRIBUTION

A.
Stone Shape:

127. No stone height less than 3¼″.

128. No stone length (width) less than 4″.

129. Cut stone to depths of 4″ to 6″ from the shoulder; no stone with depth along bedding surfaces less than 4″ shall be installed.

130. Minimum head return of 6″ at corners and jambs.

131. Dimensional ratio of each stone unit height to length is 1:4 maximum based on nominal dimensions. Variance can be made for special circumstance at the Owner’s discretion.
132. Stones shall typically be installed with long dimension horizontal.  However, where advantageous to utilize stone as delivered or to improve the random look of the veneer, stand up stones may be used sparingly but shall not make up more than 5% of a wall area; (5 stones in 100 adjacent stones, or 1 out of 20 adjacent stones) and shall be randomly distributed on the wall. Pilasters and corners are not included in the 5% area. The width of a stand up stone shall not be less than 75% of the nominal height of the stone.  Stone width shall never be less than 4ʺ.
133. Orient quarry drill holes vertically so as not to hold water.

134. Provide projections on the face of stone, with projection (rustication) proportional to the size of the stone. Stone walls shall have no less than 5% and no more than 15% of the stones cut to projections between 2 ½ʺ and 3 ½ʺ and shall be randomly distributed on the wall. The remaining stones shall vary between ½ʺ of projection and 2 ½ʺ of projection. No stones shall be flat faced.
135. Do not install more than three adjacent stones of the same height. Variance can be made for special circumstance at the Owner’s discretion.
136. Do not “notch” or shape Hokie stone to fit around precast corners or other wall elements. Variance can be made for special circumstance at the Owner’s discretion.
B.
Joint Pattern:

137. Set stone with plumb and level joints.  Verify with level and plumb line.

138. Set stone with shoulders of stones (arrises) aligned with joints at face of wall, as shown on Drawings.

139. Make no vertical joints greater than 3 stones high.

140. Make no horizontal joints greater than 6′-0″ long, including where joints turn corners.

141. Minimum offset of 2″ to the next, parallel joint.

142. Bond and interlock each course at corners.

C.
Joint width and Tooling:  Nominal ¾″ joint width with ½″ flat flush-struck tooling.

3.7
INSTALLATION OF ANCHORS

A.
Anchor stone masonry to back-up with specified anchors unless otherwise indicated.  For proprietary anchors, follow manufacturer’s instructions except as specified herein.

B.
Embed veneer anchors in mortar joints of stone masonry to extend within 1″ to 2″ of the outside shoulder.

C.
Space anchors not more than 16″ o.c. vertically and 24″ o.c. horizontally, with not less than 1 anchor per 2.0 sq. ft. of wall area.  Install additional anchors within 12″ of openings, sealant joints, and perimeter at intervals not exceeding 12″ vertically and horizontally.

D.
Anchor large jumper stones with stone anchors as required below.  Install anchors by fastening to substrate and inserting tabs and dowels into kerfs and holes in stone units.  Overcut dowel holes and kerfs to prevent the end of the dowels or anchor tabs from bearing on stone.  Fill remainder of anchor holes and kerfs with mortar.

143. Individual stones with a face area greater than 2.0 ft2 shall be attached in the following manner:

o. Height 16″ or less:  Install stone anchors in the top of the stone as required to maintain 16″ o.c. anchor spacing;

p. Height 16″ to 24″:  Install stone anchors in the top of the stone at 24″ o.c. anchor spacing and one stone anchor at the midpoint of each head joint on each side of stone;

q. Height greater than 24″:  Install stone anchors in the top and each side of the stone as required to maintain 16″ o.c. spacing vertically and 24″ o.c. spacing horizontally.

E.
Provide minimum 1″ cavity between stone masonry and backup construction unless otherwise indicated.  Cavity width will vary along height of wall based on stone widths.  Keep cavity free of excessive mortar droppings and debris.

3.8
POINTING

DC. General:

144. Perform pointing using methods and materials used for accepted mockups.  Verify that joints have been raked out and gaps in mortar filled in prior to pointing.  Do not rake out during pointing.

145. Flush joints with water as necessary to remove dirt and loose debris.  Allow joints to dry to a saturated surface dry condition before pointing.

DD. Apply mortar in three layers.  For each layer, thoroughly compact the mortar and allow it to become thumb-print hard prior to application of next layer.

146. Apply first layer, varying the thickness (up to a maximum of ½″) to create a uniform depth for subsequent layers, and allow to cure sufficiently.

147. After joints have been filled to a uniform depth, place remaining two layers of pointing mortar in separate, continuous layers, allowing the mortar to sufficiently cure between layers.  Build up layers to a uniformly flat surface, aligning with the shoulders (arrises) of the stone and compacting the pointing mortar against the stone bed and head joint surfaces.

148. Do not feather mortar beyond shoulders of joint onto face of stone.

DE. Tooling:  Tool joints while mortar is still plastic but thumb-print hard with pointing tool, compressing the mortar into the joint.

149. Tool flush, flat, smooth, and in straight vertical and horizontal lines.

150. Where width of joint is wider than jointing tool, eliminate raised edges.  Keep straight line at width of jointing tool.

DF. Excessive shrinkage cracking is an indication of improper mixing, materials, or installation and will not be accepted.  Excessive shrinkage cracking shall be repaired by repointing.  Repointing will require mortar removal to a depth equal to the width of the joint and replacement in layers as described in Sections 3.8B and 3.8C.

DG. Remove all traces of surplus mortar as the work progresses.

DH. Upon completion of the pointing mortar installation, the Owner or their representative shall review the completed work for aesthetic quality.  The accepted mock-up shall be used as the reference for which all completed work is judged.  Noticeable changes in the color of the pointing mortar, non-straight or uneven tooling lines, or other defects resulting in unsatisfactory appearance, as judged solely by the Owner, shall not be accepted, and shall be removed and reinstalled until satisfactory appearance is achieved.   
3.9
ADJUSTING AND CLEANING

DI. Remove and replace stone masonry of the following description:

151. Broken, chipped, stained, or otherwise damaged stone.  Stone may be repaired if methods and results are approved by Architect.

152. Defective joints.

153. Stone masonry not matching approved samples and mockups.

154. Stone masonry not complying with other requirements indicated.

DJ. Replace in a manner which results in stone masonry matching approved samples and mockups, complying with other requirements, and showing no evidence of replacement.

In-Progress Cleaning:  Clean stone masonry as work progresses.  Remove mortar fins and smears before tooling joints.  Stone masonry shall be cleaned at the end of each day by dry brooming. For large mortar smears, use of clean water and a scrub brush may be required.

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

155. Use cleaning methods as established on the mockup panel.

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

157. Clean mortar smears from stone masonry with proprietary acidic cleaner applied according to manufacturer's written instructions.

158. Protect adjacent cut or cast stone trim and panels and non-masonry surfaces from contact with acidic cleaner by covering them with approved protection methods. Ensure that neighboring materials that may get exposed to the cleaner in the cleaning process will not be negatively impacted by contact with the approved cleaner.
159. Wet wall surfaces with water before applying cleaner; remove cleaner promptly by rinsing thoroughly with clear water.

160. High pressure washing of completed stone masonry is prohibited.

161. Final rinse of cleaner from wall to be accomplished by either bucket and brush method or low pressure wash of not more than 300 psi.  

3.9 EXCESS MATERIALS AND WASTE

DL. Excess Stone:  Stack excess stone where directed by Owner for Owner's use.

DM. Rejected Stone:  Stone supplied by the University that the Contractor judges to be unusable shall be palletized and stored for review by the Owner or Owner’s Representative. After Owner's review, the rejected stone shall be disposed of in a manner acceptable to the Owner. Do not dispose of any stone prior to Owner or Owner’s Representative review and approval.
DN. Disposal as Fill Material:  Where approved by Owner in writing and in accordance with approved location and as specified herein, dispose of clean masonry waste, including mortar and excess or soil-contaminated sand, by crushing and mixing with fill material as fill is placed.

162. Crush masonry waste to less than 4″ in greatest dimension.

163. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste.  Fill material is specified in [Division 31 Section "Earth Moving."]
164. Do not dispose of masonry waste as fill within 18″ of finished grade.

DO. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described above, and other waste, and legally dispose of off Owner's property.
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