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Text of Modification [additions underlined; deletions stricken]:

2121.1.6 Minimum No. 9 gauge truss type horizontal joint reinforcing at every alternate course (16-inch (406 mm) spacing), ladder type for reinforced masonry and truss type for all others shall be provided. This reinforcement shall extend 4 inches (102 mm) into tie columns or be tied to structural columns with approved methods where structural columns replace the

tie columns. In addition, horizontal joint reinforcement shall comply with TMS

602/ACI530.1/ASCE 6 Sections 2.4C thru 2.4F and Section 3.4B.7.

SECTION 2122

HIGH-VELOCITY HURRICANE ZONES-REINFORCED UNIT MASONRY

2122.1 Standards. The provisions of TMS 402/ACI 530/ASCE 5 , Building Code Requirements F for Masonry Structures, and TMS 602/ACI 530.1/ASCE 6 and the commentary on Building Code Requirements for Masonry Structures, are hereby adopted as a minimum for the design and construction of reinforced unit masonry. ; however, the requirement of the standard shall not supersede the specific requirements of this chapter. In addition to TMS 402/ ACI 530/ ASCE 5  and TMS 602/ACI 530.1/ASCE6 reinforced unit masonry structures shall comply with Sections 2122.2.

Exception: Unless otherwise specified by the designing architect or engineer, where plan review and inspections are performed by a local building department in accordance with Sections 107 and 110 106 and 109, the provisions of TMS 402/ ACI 530/ASCE 5/TMS 402, Chapter 1, Section 1.18 and TMS 602/ ACI 530.1/ASCE 6/ Sections 1.5 and 1.6 shall not apply.  

2122.2 General. 

2122.2.1 Tie columns and tie beams as set forth in Section 2121.2 shall be not required where design and construction are in accordance with the provisions of this section.

2122.2.2 Reinforced unit masonry shall be steel reinforced solid-unit masonry or steel reinforced grouted hollow-unit masonry as set forth herein.

2122.2. 3  1 2The design of buildings and structures of reinforced unit masonry shall be by a professional engineer or registered architect.
2122.2.3 Minimum No. 9 gauge ladder type horizontal joint reinforcing at every alternate course (16-inch (406 mm) spacing), for reinforced masonry shall be provided. This reinforcement shall be tied to structural columns with approved methods. In addition, horizontal joint reinforcement shall comply with TMS 602/ACI530.1/ASCE 6 Sections 2.4C thru 2.4F and Section 3.4B.7.

2122. 3 4  2 3 Special inspector. A Florida-registered architect or professional engineer shall furnish inspection of all reinforced unit masonry structures.

2122. 5  3 Concrete masonry strength. Concrete masonry strength shall be determined by unit strength method from TMS 602/ACI 530.1/ ASCE 6 Section 1.4 or in accordance with ASTM C 1314.
2122.5.1 In each test of three prisms, the average of the three may be used as the assumed value of f 'm . 

2122.5.2 In no case shall the value of f 'm exceed the lowest break multiplied by 1.25 in any test.

2122.2 6 4 Reinforced masonry columns and walls. Reinforcement. Reinforcement shall comply with TMS 402/ACI 530/ ASCE 5 and TMS 602/ ACI 530.1/ ASCE 6 except as modified herein.

2122.4.1 Development of bars in tension and compression shall be in accordance with TMS 402/ASCE 530/ ASCE5 Section 2.1.9.3 with the following changes to the factor y of Equation 2-12

γ = 1.0 for No. 3 (M#10) through No. 5 (M#16) bars; 

γ = 1.04 for No. 6 (M#19) through No. 7 (M#22) bars; and 

γ = 1.2 for No. 8 (M#25) through No. 11 (M#36) bars

Where epoxy coated bars are used, lap length shall be increased by 50 percent.

 2122.4.2 Splices of reinforcement shall be in accordance with TMS 402/ ACI 530/ ASCE 5. Lap splices, welded splices, or mechanical splices are permitted in accordance with the provisions of TMS 402/ ACI 530/ ASCE 5 Section 2.1.9.7. Welding shall conform to AWS D1.4.
2122.4.3 Lap splices shall be in accordance with TMS 402/ ACI 530/ ASCE 5, Section 2.1.9.7.1.1 with the modifications of Section 2122.4.1 to the factor y of Equation 2-12. In no case shall the length of the lapped splice be less than 48 bar diameters, but not less than 12 inches.
2122.4.4 Joint reinforcement. Horizontal joint reinforcement shall be provided at every other course. Joint reinforcement shall be a minimum of No. 9 gauge and shall comply with TMS 602/ACI 530.1/ ASCE 6 Sections 2.4C through 2.4F. Joint reinforcement shall be placed in accordance with TMS 602/ACI 530.1/ ASCE 6 Section 3.4 B.7.

 2122.6.1 The minimum length of lap for deformed bars in grout, in tension or compression, shall be 48 bar diameters, but not less than 12 inches (305 mm).

2122.6.2 5 Concentrated loads shall be in accordance with TMS 402/ ACI 530/ ASCE 5 Sections 1.9.7.2 and 2.1.8  and shall not be assumed distributed across continuous vertical joints, including stack bond joints, unless reinforcing elements are designed and provided to distribute such loads.
2122.6 .3 Reinforced masonry bearing walls shall have a nominal thickness of at least 1/30 of the unsupported height or width, whichever is the shorter, but not less than 8 inches (203 mm).

2122. 7 6.4 Anchorage requirements. Anchorage shall be in accordance with TMS 402/ ACI 530/ ASCE 5. Loading shall comply with TMS 402/ ACI 530/ ASCE 5 Section 1.7 and the following.
2122. 7.1 6.4.1 Reinforced masonry walls shall be securely anchored to adjacent structural members such as roofs, floors, columns, pilasters, buttresses and intersection walls.

2122. 7.2 6.4.2 Masonry walls shall be anchored to all floors and roofs that provide lateral support to such walls.

2122. 7.3  6.4.3 Such anchorage shall provide a positive direct connection capable of resisting the horizontal forces as required in Chapter 16 (High-Velocity Hurricane Zones), or a minimum force of 200 pounds per lineal foot (2919 N/m) of wall, whichever is greater.

2122.7.4  .6.4.4 Required anchors shall be embedded in reinforced grouted cells. Anchor bolts shall be installed in accordance with TMS 602/ ACI 530.1/ ASCE 6 Section 3.4 D 
2122.7.5 6.4.5 Wood framing connected by nails shall not be considered as acceptable anchorage.
2122.8 6.5 Mortar and grout.

2122.8.1 6.5.1 Mortar materials shall comply with TMS 602/ ACI 530.1/ ASCE 6 Section 2.1. Grout materials shall comply with TMS 602/ ACI 530.1/ ASCE 6 Section 2.2. 

2122.8.2 Vertical cells to be grouted shall provided vertical alignment sufficient to maintain clear, unobstructed, continuous, vertical cores measuring not less than 2 ½ inches by 3 inches (51 mm by 76 mm) for fine aggregate  grout and 3 inches by 3 inches for coarse aggregate grout as defined by ASTM C 476. The architect or engineer may specify other grout space sizes shall be permitted provided they comply with TMS 402/ ACI 530/ ASCE 5 Section 1.19 and TMS 602/ ACI 530.1/ ASCE 6 Section 3.5C. 
2122.8.3 Placing of mortar and masonry units shall comply with TMS 602/ ACI 530.1/ ASCE 6 Section 3.3.

2122.8.4 Grout placement. Grout placement shall be in accordance with TMS 402/ ACI 530/ ASCE 5 and TMS 602/ ACI 530.1/ ASCE 6.

2122.8.5 6.5.2 Vertical grout barriers or dams of solid masonry spaced not more than 25 feet (7.6 mm) apart shall be provided across the grout space in the entire height of the wall to control the flow of grout horizontally. Confinement. Confine grout to the areas

indicated on the Project Drawings. Use material to confine

grout that permits bond between masonry units and mortar.

2122.8.6 6.5.3 Grout shall be a plastic mix having a maximum slump of 9 inches +/-1 inch (229 +/-25 mm) Unless otherwise required, mix grout other than self-consolidating grout to a consistency that has a

slump between 8 and 11 in. (203 and 279 mm). Self-consolidating grout shall comply with TMS 602/ ACI 530.1/ ASCE 6
2122.8.7 6.5.4 Grout shall be placed before any initial set has occurred, but in no case more than 1-1/2 hours after the mix-designed water has been added.

2122.8.8  6.5.5 Grouting shall be a continuous operation in lifts not exceeding  4  5 feet (1.5 m) and a maximum pour of 12 feet 8 inches (3.8 m). Grout placement shall comply with TMS 602/ ACI 530.1/ ASCE 6.

2122.8.9 6.5.6 Grouting shall be consolidated between lifts by puddling, rodding or mechanical vibration.

2122.8.10  6.5.7 The grouting of any section of wall between control barriers shall be completed in one operation with no interruptions exceeding 1 hour. Grout keys shall be formed between grout pours. Grout keys shall be formed between grout lifts when the first lift is permitted to set prior to placement of the subsequent lift.

1. Form a grout key by terminating the grout a minimum of 1½ in. (38.1 mm) below a mortar joint.

2. Do not form grout keys within beams.

3. At beams or lintels laid with closed bottom units, terminate the grout pour at the bottom of the beam or lintel without forming a grout key.

2122.9 6.6 Bearing. Precast floor and roof units supported on masonry walls shall provide minimum bearing of 3 inches (76 mm) and anchorage in accordance with Section 2122.7  6.4.

2122.10  6.7 Protection of masonry. Unfinished work shall be stopped back for joining with new work; toothing being permitted only with the approval of the special inspector. Intersecting walls shall comply with TMS 402/ ACI 530/ ASCE 5 Section 1.9.4.
Fiscal Impact Statement [Provide documentation of the costs and benefits of the proposed modifications to the code for each of the following entities.  Cost data should be accompanied by a list of assumptions and supporting documentation.  Explain expected benefits.]:

A.
Impact to local entity relative to enforcement of code: The proposal has no fiscal impact relative to local enforcement beyond perhaps an increase in the time spent on plan review or inspection initially until personnel become familiar with the changes. 

B.
Impact to building and property owners relative to cost of compliance with code: The proposal should result in a less costly and strengthened design for building and property owners because it adopts state of the art standards for the design and construction of reinforced unit masonry structures.

C.
Impact to industry relative to cost of compliance with code: The proposal should result in a less costly and strengthened design for the building industry because it adopts state of the art standards for the design and construction of reinforced unit masonry structures.

Rationale [Provide an explanation of why you would like this Proposed Modification to the Florida Building Code.]:

The proposal updates the HVHZ provisions relative to reinforced unit masonry by allowing design in accordance with the latest nationally recognized standards from TMS, ACI, and ASCE. The proposal retains the HVHZ requirements for special inspection and addresses specific concerns contained in the section with references to the appropriate section of TMS 402/ ACI 530/ ASCE 5 and  TMS 602/ ACI 530.1/ ASCE 6. See uploaded document for further discussion.

The proposal represents a much needed modernization of the reinforced unit masonry design requirements in the HVHZ. The changes will permit an architect or engineer to use the national standards in designing and construction such structures.  The proposal:

1. Updates the standards by adopting the Specification for Masonry Structures, TMS 602/ ACI 530.1/ ASCE 6. The Specification contains the information needed to build the project and is designed to work with and compliment TMS 402/ ACI 530.1/ ASCE 5, Building Code Requirements for Masonry Structures.

2. Eliminates the name of the standard and the adoption of Commentary material. Commentary materials are intended to be explanatory material to assist in making decisions and educate the user of the document. They are not intended for adoption. The following note is from TMS 602/ ACI 530.1/ ASCE 6, Page 1:

 “This Commentary is intended for guidance in designing, planning, executing, or inspecting construction and in preparing  specifications. References to this document should not be made in the Project Specifications or Project Drawings. If items in this document are desired to be a part of the Project Specifications or Project Drawings, they should be phrased in mandatory language and incorporated into the Project Specifications or Project Drawings.”
3. The proposal modifies TMS 402/ ACI 530/ASCE 5, Chapter 1, Section 1.18 and TMS 602/ ACI 530.1/ASCE 6/ Sections 1.5 and 1.6 to recognize the role of building department plan review and inspection. The proposal provides the designer the option to specify the provisions.

4. The General section has been rewritten to update the provisions and refer to the appropriate sections of the adopted reference standards which address the issues covered in the existing language.

5. The proposal deletes Section 2122.2.1 as the Section referred to will not be applicable to a reinforced unit masonry structure designed and built in accordance with TMS 402/ ACI 530/ASCE 5 and TMS 602/ ACI 530.1/ASCE 6
6. The proposal deletes Section 2122.2.2 as the requirements are contained in TMS 402/ ACI 530/ASCE 5 and TMS 602/ ACI 530.1/ASCE 6.

7. The proposal retains the requirements for the professional design of reinforced unit masonry structures. 

8. The proposal retains the requirements for special inspection by a Florida-registered architect or professional engineer.

9. The proposal modifies the concrete masonry strength provisions by adopting the unit strength method from TMS 402/ ACI 530/ASCE 5 and the ASTM Standard for prism testing.

10. The proposal adopts the reinforcement provisions of TMS 402/ACI 530/ ASCE 5 and TMS 602/ ACI 530.1/ ASCE 6 and modifies the factors for y used in the equation for determining the lap for reinforcement bars. The modifications to the equation are needed because the factors contained in TMS 402/ ACI 530/ ASCE 5 at 2122.41 are based on seismic design loads. This Florida Specific Amendment was in the FBCB 2004 Edition.  The inclusion of these provisions from TMS 402/ ACI 530/ ASCE 5 creates an  unintended consequence of mandating compliance with seismic provisions in a state that is not seismically active. The unmodified provisions of TMS 402/ ACI 530/ ASCE 5 in some cases unnecessarily increase the cost of construction for Florida with no demonstrated benefit. The intent of engineers from seismically active portions of the country promoting the TMS 402 provisions is to provide an elastic joint at reinforcement laps allowing flexure to resist seismic loads. Such joints are not necessary for resisting wind loads where weight and stiffness are beneficial. In fact, the current TMS 402 provisions have been shown to result in considerable over-design even for resisting seismic loads. The proposal permits the designer to use the lap spliced provisions of TMS 402/ ACI 530/ ASCE 5 or the lap splice provisions of TMS 402/ ACI 530/ ASCE 5 as modified by the Florida Building Code (FBC). There is considerable controversy on these issues within the MSJC and IBC processes. The involved organizations are working on the matter. Testing has been and is being conducted by NCMA. The modified y factors were provided by NCMA.  For the State of Florida the provisions have the greatest impact where larger reinforcement bars are required. For example, a lap length of 8 feet is required where using No. 6 reinforcement bars or greater. This is well beyond any lap length required to resist wind loads even in the highest wind speed zones of the state. Approval of this proposal will result in the providing the designer the option of using the provisions of TMS 402/ ACI 530/  ASCE 5 as published or use the provisions as modified by the code for wind design instead of seismic design.

11. The proposal specifies the TMS 402/ ACI 530/  ASCE 5 increased lap requirements for epoxy coated bars.

12. The proposal lists the types of laps permitted, refers to the appropriate section of  TMS 402/ ACI 530/  ASCE 5, and adopts a standard for welded splices.

13. The proposal retains the requirement for horizontal joint reinforcement and requires compliance with the appropriate sections of TMS 602/ACI 530.1/ ASCE 6.

14. The proposal retains the language addressing concentrated loads and adds the appropriate sections of TMS 402/ACI 530/ ASCE dealing with load distribution.

15.  The proposal retains the language related to minimum wall thickness.

16.  The proposal renumbers Section 2122.6.4 and subsequent sections and adds a reference for the installation of anchor bolts.

17. The proposal rewrites the section on mortar and grout.

18. The proposal deletes sections related to outdated methods of construction such as “toothing” which was removed from the national standards in the 2002 Edition of TMS 402/ ACI 530/ ASCE 5. The language has been replaced with a reference to the methods contained in the current edition of the standards.
Please explain how the proposed modification meets the following requirements:

1. Has a reasonable and substantial connection with the health, safety, and welfare of the general public: The proposal is connected to public health, safety, and welfare because it updates the HVHZ requirements for reinforced unit masonry to the latest national standards.

2.
Strengthens or improves the code, and provides equivalent or better products, methods, or systems of construction: The proposal strengthens and improves the code because it updates the HVHZ requirements for reinforced unit masonry to the latest national standards.

3.
Does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities: The proposal does not discriminate against materials, products, methods, or systems of construction of demonstrated capabilities.

4.
Does not degrade the effectiveness of the code: The proposal increases the effectiveness of the code because it updates the HVHZ requirements for reinforced unit masonry to the latest national standards.

