Final Supplement 2007 Florida Building Code

Test Protocols for High Velocity Hurricane Zones


RAS 111 Standard Requirements for Attachments of Perimeter Wood Blocking and Metal Flashing.

Section 3.6.1 change to read as shown.

3.6.1
Anchors used for woodblocking attachment to structural concrete shall have a minimum nominal diameter (including the minor root diameter) of 0.250 in.; therefore, a threaded concrete anchor or insulation fastener with a nominal ¼ in. diameter shall not be acceptable.  [Mod 2043]
Section 7.2 General Attachment Requirements.  Change to read as shown.

7.2
General Attachment Requirements

7.2.2     Counter-flashing attachment points shall be elevated not less than 8 in. above the finished roof surface. Where existing job conditions do not allow counter flashing to be 8 in. above finished roof surface, the counter flashing may terminate 4 in. above the finished roof surface. Parapets less that 8” above finished roofing must be flashed to the outside edge and include a metal flashing which extends minimum 1” below the finished exterior system.  [Mod 2534r]
Sections 7.5.5 and 7.5.6 change to read as shown.

7.5.5     Stucco counter-flashing attachment points shall be elevated not less than 8 in. above the finished roof surface. Where existing job conditions do not allow stucco counter flashing to be 8 inches above finished roof surface, the counter flashing may terminate 4 in. above the finished roof surface. Parapets less that 8” above finished roofing must be flashed to the outside edge and include a metal flashing which extends minimum 1” below the finished exterior system.

7.5.6     The base water shedding layer behind the stucco or siding element, where required, shall terminate over top of the vertical leg of the stucco counter-flashing. Vertical leg of the stucco counter-flashing shall be set in a bed of approved mastic prior to mechanical attachment or sealed in a three course application of asphalt based mastic and minimum 4” wide fiberglass membrane following mechanical attachment (see Figure 6).  [Mod 2533r]
Section 9.5 change to read as shown.

9.5 All vertical junctions shall be provided with a cant strip. Base flashing shall extend a minimum of 4 in. above the cant strip 8” above finished roofing. Membranes shall not be angled up or down greater than 45 degrees where exposed as part of the waterproofing layer unless specifically detailed in roof assemblies published literature. Published detailed drawings shall be submitted with the Uniform Building Permit Application to the building official for review.  [Mod 2535]

Section 10 change to read as shown.

10.1     Termination bars may be fabricated in a variety of shapes and profiles and should be fabricated from materials having a high stiffness coefficient to evenly distribute the loads incurred on fasteners. If the termination is a flat bar, the minimum thickness shall be 3 / 1 in. If the termination bar has a reinforcing angle or rolled edges, thickness may be reduced to shall be1 / 8 in. providing the metal profile does not bow between fasteners.  Termination bars shall be a minimum thickness of 1/8 inch.

10.2

●    A nonferrous metal bonded sealing washer shall be installed under the head of each fastener or anchor if the fastener head is left exposed. Fasteners used in the installation of termination bars to be covered by counter flashing shall not require bonded sealing washers.

●    A continuous bead of approval sealant shall be applied under or at the top edge of the termination bars which are not covered by counter flashing. to prevent water entry.  [Mod 2537r]

RAS 115 Standard Procedures for Asphaltic Shingle Installation

Section 3 General.  Change to read as shown.

3.  General

3.1
Asphaltic shingles shall not be installed on roof mean heights greater than 33 feet, unless specifically specified in the roof assemblies assembly’s Product Approval. Roof slope criteria shall be in accordance with Table 1515.2.
3.3
Asphaltic shingles shall be installed in compliance with the Product Approval installation drawings specifications, but in no case with less than six approved roofing nails (12 ga. by 1¼ in. corrosion-resistant annular ring shank roofing nails) or approved fastening devices which penetrate through the sheathing or wood plank a minimum of 3 / 16 in. or penetrate a 1 in. or greater thickness of lumber a minimum of 1 in. except where architectural appearance is to be preserved, in which case a minimum of ¾ in. nail may be used.  [Mod 2513r]
Section 4 Underlayment.  Change to read as shown.

4.  Underlayment

4.2
All underlayments shall be fastened with approved minimum 12 gage by 1¼ in. corrosion-resistant annular ring shank roofing nails fastened trough through minimum 32 gage by 1 5/8 in. diameter approved tin caps. Maximum fastener spacing shall be 6 in. o.c. at the laps with two additional rows in the field at a maximum spacing of 12 in. o.c. Nails shall be of sufficient length to penetrate through the sheathing or wood plank a minimum of 3 / 16 in. or penetrate 1 inch (25 mm) or greater thickness of lumber a minimum of 1 in., except where architectural appearance is to be preserved, in which case a minimum of ¾ in. nail may be used.  [Mod 2513r]
Section 6.7 change to read as shown.

6.7 Rake and Vvalley courses shall be terminated with shingles not less than 12 in. in length. Rake courses shall terminate with shingles not less than 6” in length. To obtain the correct exposure for square-tab strip shingles, align the butts with the top of the cutouts in the course below. Install no-cutout shingles and those with variable butt lines according to the manufacturer’s directions to obtain correct exposure.  [Mod 2041]
RAS 117 Standard Requirements for Bonding or Mechanical Attachments of Insulation Panels and Mechanical Attachments of Anchors and/or Base Sheets to Substrates

Sections 10.4.2 and 10.4.3 change to read as shown.

10.4.2 Determine the number of square feet per fastener…[no change to text].  [Mod 2174r]

Side Lap Row:

1  fastener x 12 in x 37.5ft x 1   row = 37.5 fasteners
   12 in            ft         row      square              square

Center Row:

                                                 2

1  fastener x 12 in x 37.5 ft x 1 rows = 37.5 fastners
     24 in           ft         row       square             square

10.4.3  Determine the “fastener value:”

                                                100 ft2
                                                square                                                 

____________________________________________  = 1.33 ft23 per fastener
37.5  side lap                 + 37.5  center row(s)

___                fasteners x _____                    fasteners = 1.33 ft3 per fastener
         square                                 square    

10.4.3 Determine the “fastener value:”  [Mod 2174r]

General Equation:

fy = (max. design pressure) x (ft2 per fastener)

fy =

Fy x 45 lbf x 1.33   ft2 = 60.0 lbf

          ft2       fastener

RAS 118 change to read as follows:

ROOFING APPLICATION STANDARD (RAS) No. 118 
INSTALLATION OF MECHANICALLY FASTENED ROOF TILE SYSTEMS 

System Two: Direct Deck & Counter Battens Only 
1. 
Scope 


This application standard covers the procedures for installation of mechanically fastened roof tile systems on direct deck or counter battens only. This standard shall be used in conjunction with the tile manufacturer’s Product Approval and RAS 127 . 


2. 
Definitions 

For definitions of terms used in this application standard, refer to ASTM 1079 and the Florida Building Code, Building. 

NOTE #1:
The following table provides the contractor with the choices available for underlay underlayment systems. These systems can only be used on pitches designated in the table below:

NOTE #2:
All approved tiles with integral batten-lugs, installed on counter battens may be installed on slopes greater than up to and including 7:12. Above 7:12 horizontal battens are required unless restricted by product design (tile without batten lugs).  When utilizing horizontal battens comply with RAS 119.  

This roofing application standard covers Flat, Low and High profile roof tile, using a minimum 3- in. tile headlap, or design limited headlap as specified in the tile manufacturers Product Approval, on minimum 15/32 -in. solid decking nailed in compliance with Chapter 23 (High-Velocity Hurricane Zones) of the Florida Building Code, Building. 

	Roof Pitch
	Counter Battens or Direct Deck
	Choice of Underlayment
	Plastic or Compatible Roof

Cement at Nails

Penetrating Underlayment
	Reference

	4:12” or

greater
	Either
	1. ASTM D226 Type II (#30) or ASTM D 2626 (#43) organic base sheet nailed to deck, min. (#90) ASTM D249 D 6380, Class M or WS, Type II organic cap sheet set in t Type IV hot asphalt.
	Required
	3.01A

	
	Either
	2. Any Product Approval

Approved underlayment system with mechanically fastened base sheet, and cap sheet set in hot, cold or self-adhered.
	Per Product Approval
	3.01B, C or D

	
	Either
	3. Product  Approval Listed Approved nail-on single-ply underlayment.
	Per Product Approval
	3.01E


PART I - GENERAL

1.01    

A.
Tiles shall not be installed over wet underlayment where moisture prohibits adhesion of mastic, mortar or adhesive. 

PART II - MATERIALS 

2.01
Fasteners: 

A.
Tile Fasteners 

1.
All roof tile nails or fasteners, except those made of copper, monel, aluminum, or stainless steel, shall be tested for corrosion in compliance with TAS 114, Appendix E, Section 2 (ASTM G 85), for salt spray for 1,000 hours. Tile fasteners used in coastal building zones, as defined in Chapter 16 (High-Velocity Hurricane Zones), shall be copper, monel, aluminum or stainless steel. 

2.
All roof tile fasteners shall be of sufficient length to penetrate a minimum ½ in. through the thickness of the deck or batten, whichever is less, or to penetrate into a 1 in. or greater, thickness of lumber not less than 1 in. 

3.
Storm clips and storm clip fasteners – refer to Product Approval with fastener penetration as above. 

B.
Underlayment Fasteners: 

1.
Fasteners shall be in compliance with this Section 1523 of the Florida Building Code, Building (Herein referred to as “Approved Fasteners”). 

(aa)
Nails shall be minimum 12 gage, annular ring shank nails having not less than 20 rings per inch; heads not less than 3/8 in. in diameter; and lengths sufficient to penetrate through the plywood panel or wood plank decking not less than 3/16 in, or to penetrate into a 1 in., or greater, thickness of lumber not less than 1 in. Nails shall be hot dipped; electro or mechanically galvanized to a thickness sufficient to resist corrosion in compliance with Appendix E of TAS 114 . All nails shall have Product Approval be Miami-Dade listed for corrosive resistance. All nail cartons or carbon labels shall be labeled to note compliance with corrosion resistance requirements. No roof material shall be fully or partially adhered (not to include mechanically attached) directly to a nailable deck. 

(bb)
Such fasteners shall be applied through “tin caps” not less than 1 5/8 in. and not more than 2 in. in diameter and of not less than 32 gage (0.010 inch) sheet metal. All tin caps shall have Product Approval be Miami-Dade listed for corrosive resistance.
(cc)
Prefabricated fastener systems complying with Section 1517.5, may be used, provided they have Product Approval are Miami Dade listed for corrosive resistance.

2.02
Metal Flashing: 

A.
Flashing materials shall comply with the requirements set forth in Chapter 15 (High-Velocity Hurricane Zones) of the Florida Building Code, Building. 

1.
Metal accessories for roofs shall be not less than 26 gage galvanized or , 28 gage stainless steel, 16-ounce copper, 0.025-inch (.64 mm) 0.024 inch (0.61 mm) thick aluminum, lead sheet with a minimum 2.5 pound per square foot (psf) or equivalent noncorrosive lead metal alloys or composite materials manufactured for use as roof termination. All composite and nonmetallic flashing materials shall have Product Approval. 

2.
Metal accessories may be of a manufactured, shop fabricated or field fabricated type, provided the materials and fasteners are in compliance with the minimum requirement of this Code and shall be installed in compliance with methods set forth in RAS 111 . 

2.03
 Asphaltic aAdhesive: 

A.
Asphalt plastic roof cement – conforming to ASTM D 4586, Type I, nonasbestos, non-running, heavy body material composed of asphalt and other mineral ingredients. 

B.
Cold process modified bitumen roofing mastic – conforming to ASTM D 3019, Type III. 

C.
Asphalt – conforming to ASTM D 312, Type IV. 

2.04
Adhesive/Sealant: 

A.
Structural bonding adhesive – conforming to ASTM 3498. 

2.05
Mortar: 

A.
Materials: 

1.     
Roof tile mortar shall either be a premixed unit having Product Approval and tested in compliance with TAS 123 or a job-site mix approved by the building official and in compliance with RAS 113. 

B. 
Mixes: 



1.
Sand/cement mixes, job mixed or premixed, shall meet ASTM C 270 requirement for Type M mortar (2.25 to 2.5:1 sand to cement ratio). 



2.
Lightweight aggregate/cement mortar must be premixed and 


bagged. 

2.06
Eave Closure. CHOOSE ONE of the following: 

A.
Prefabricated EPDM synthetic rubber conforming to ASTM D 1056. 

B.
Prefabricated metal eave closure must contain minimum 3/8 in. diameter weepholes, spaced not more than 12 in. apart, flush with the underlayment. 

C.     
Prefabricated concrete or clay eave closure. 

D.    
 Mortar (color optional) on granular surface underlayments only. 

E.     
Antiponding drip edge. 

2.07
Sheathing material shall conform to APA-rated sheathing, in compliance with Chapter 23 (High-Velocity Hurricane Zones) of the Florida Building Code, Building. 
A.
Battens – material to be decay resistant species or pressure treated in compliance with AWPA C2. 

1.     
Battens shall not be bowed or twisted. 

2.
Vertical battens shall be a minimum of nominal 1 in. by 4 in.; horizontal battens shall be a minimum of nominal 1 in. by 2 in. [Mod 2561r]
Part III change to read as shown.

PART III – EXECUTION

3.01
Underlayment aApplications– CHOOSE ONE of the following: 


NOTE #3:
Anchor/base sheet shall have a minimum of two plies in the valleys. A No. 30 or No. 43 can be used as a dry in prior to installing the underlayment with this system. 


A.
Hot Mop 30/90, Hot Mop 43/90 (see Drawing 1).

A No. 30 or No. 43anchor/base sheet ASTM D 226, Type II, or ASTM D 2626 shall be mechanically attached to the wood deck with approved fasteners spaced in a 12-in. grid staggered in two rows in the field, and 6 in. on center at the laps. Extend anchor/base sheet a minimum of 4 in. up vertical surfaces. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over installed anchor/base sheet, apply one layer of mineral surfaced cap sheet ASTM D 249 6380 in full 25 lb./sq, ± l5 percent mopping of asphalt. Asphalt shall be applied uniformly so that felts do not touch felts. End laps shall be a minimum of 6 in.; head laps shall be a minimum of 3 in. and backnailed 12 in. on center with approved nails through tincaps or by Miami Dade listed for corrosion resistance prefabricated fasteners in accordance with Florida Building Code, Building 1517.5.1 and 1517.5.2. 

DRAWING 1 

TYPICAL 30/90 HOT MAP 

[image: image1.wmf] 
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NOTE #4:
The above system may be upgraded by hot mopping an interply of ASTM-listed fiberglass or perforated organic felt to the anchor sheet before applying the cap sheet. Asphalt application shall be per above specifications. 

B.
Hot-aApplied Product Approved Underlayment System (see Drawing 1). 

An anchor/base sheet shall be mechanically attached to the wood deck (unless directed otherwise by Product Approval) with approved fasteners spaced in a 12 in. grid staggered in two rows in the field, and 6 in. o.c. on center at the laps or as specified in the underlayment manufacturer’s Product Approval. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over installed anchor/base sheet, apply one layer of cap sheet in a full 25# /sq. ± 15 percent mopping of asphalt. Asphalt shall be applied uniformly so that felts do not touch felts. End laps shall be a minimum of 6 in. o.c. on center; head laps shall be a minimum of 3 in. and backnailed 12 in. o.c. on center with approved nails through tincaps or by prefabricated fasteners in accordance with Florida Building Code, Building 1517.5.1 and 1517.5.2. 


C.     
Cold-aApplied Product Approved Underlayment System (see Drawing 1). 

An anchor/base sheet shall be mechanically attached to the wood deck with approved fasteners spaced in a 12 in. grid staggered in two rows in the field and 6 in. o.c.  on center at the laps or as specified in the underlayment manufacturer’s Product Approval. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over anchor/base sheet, apply one layer of cap sheet in a continuous layer of cold process adhesive at the rate of 1.5 gallons per square 100 sq. ft. or at the rate if so stated in the Product Approval. Adhesive shall be applied uniformly in accordance with the Product Approval with a squeegee or knotted brush.so that felts do not touch felts. Cap sheet side laps shall be a minimum of 6 in.; head laps shall be a minimum of 3 in. and backnailed 12 in. o.c. on center with approved nails through tincaps or by prefabricated fasteners in accordance with Florida Building Code, Building 1517.5.1 and 1517.5.2. 

D. 
Product Approved Anchor/Base Sheet/Self-Adhered Underlayment System. 

The roof cover is terminated at approved metal flashings. Any approved anchor/base sheet as listed in the Product Approval shall be mechanically attached to the wood deck with approved fasteners spaced in a 12 in. grid staggered in two rows in the field and 6 in. o.c. on center at the laps or as specified in the underlayment manufacturer’s Product Approval. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over anchor/base sheet, apply one layer of any Product Approved, self-adhered underlayment in compliance with the self-adhered underlayment manufacturers’ approval/ requirements. 


E.
Self-aAdhered Underlayment (single ply). 

A single-ply underlayment system utilizing any Product Approved self-adhered underlayment. The roof cover is terminated at approved metal flashings. Apply one layer of any self-adhered underlayment in compliance with the underlayment manufacturer’s’ approved/requirements. [Mod 2564r]
Section 3.02 Drip Edge Metal.  Change to read as shown.

3.02
Drip Edge Metal – CHOOSE ONE of the following:  [Mod 2565]

NOTE #5:
Drip edge deck flange shall be primed with ASTM D 41 asphalt primer.  All exposed planes of drip edge to receive asphalt shall be primed with ASTM D 41 asphalt primer. 

A.
Two-ply underlayment systems. (See Drawing 2)

1.
Drip-edge metal shall be installed over anchor/base sheet, fastened 4 in. o.c. on center with approved 1¼-in. roofing nails or approved fasteners. All joints shall be lapped a minimum of 4 in., ensuring water shedding capabilities and sealed with plastic roof cement apply approved plastic roof cement between laps. 

2.
The cap sheet shall be bonded to the metal with asphaltic adhesive. 

B.
When drip-edge metal shall be installed at eaves and gables over a two-ply underlayment system: The metal profile shall be placed in a minimum 3/16 in. bead of continuous ASTM D 4586 plastic roof cement and fastened 4 in. o.c. on center with approved 1¼-in. roofing nails or approved fasteners. All bonding surfaces shall be fully primed with ASTM D 41 primer. All metal joints shall be lapped a minimum of 4 in. ensuring water shedding capabilities and sealed with approved plastic roof cement  apply approved plastic roof cement between laps.  The metal profile and cap sheet shall be joined with a two-ply application of cotton or fiberglass fabric reinforcement, both set in a full bed of approved plastic roof cement. As an alternate, the metal may be stripped in with a 6 in. strip of torch, hot asphalt or cold adhesive polyester reinforced modified bitumen. Joints shall be feathered with cold adhesive, hot asphalt or a torch to enhance water flow across the “backlap.” 

C.
Single-pPly uUnderlayment sSystems: 

1.     Drip-edge metal shall be installed at the eave, over the underlayment or in accordance with the underlayment manufacturer’s Product Approval. The metal shall be fastened 4 in. o.c. on center with approved 1¼-in. roofing nails or approved fasteners of compatible metals. All joints shall be lapped a minimum of 4 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps. All metal laps shall be sealed with plastic roof cement. 

2. 
Strip in metal with a minimum 6 in. strip of the single ply underlayment or in accordance with the underlayment manufacturer’s Product Approval, using primer and/or approved compatible mastic if so directed by single ply manufacturer’s requirements. 

DRAWING 2 

DRIP EDGE INSTALLATION 

[image: image2.wmf] 
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Section 3.03 Valleys.  Change to read as shown.

3.03
Valleys – CHOOSE ONE of the following: 


NOTE #6:
All metal surfaces to receive cap sheet hot  asphalt shall be primed with ASTM D 41 asphalt primer. 

B. A.  
Two-Ply System – CHOOSE ONE of the following (see above): 

NOTE #7: 
All metal surfaces to receive hot asphalt shall be primed with ASTM D 41 asphalt primer. 



1.
Preformed metal without returns or standard roll metal 16 in. wide shall be placed over the anchor/base sheet in the valley and shall be fastened 6 in. on center with 12 ga. corrosion-resistant roof nails, or other approved fasteners of compatible metals near the outside edge of the valley metal. All joints shall be water shedding and lapped a minimum of 6 in. in a bed of plastic roof cement. The cap sheet shall be bonded to the metal with asphaltic adhesive All joints shall be lapped a minimum of 6 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps (see Drawing 3).

2. 
Preformed metal without returns or standard roll metal 16 in. wide shall be placed in the valley on top of the cap sheet and fastened 6 in. o.c. on center with 12 ga. corrosion-resistant roof nails, or other approved fasteners of compatible metals near the outside edge of the valley metal. All joints shall be water shedding and lapped a minimum of 6 in. and apply plastic roof cement between laps.  All joints shall be lapped a minimum of 6 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps.  The cap sheet shall be joined with 1/8 -in. bed of plastic roof cement and a 4-in. strip of asphalt saturated cotton or fiberglass fabric. The fabric shall be fully embedded in the plastic roof cement. An optional #90 sweat sheet 36 in. wide may be applied prior to the installation of the valley metal and cap sheet. 

A. B.  
Single-Ply System (see below) (See Drawing 4): 

1.     Preformed metal without returns 16 in. wide shall be placed in the valley and shall be installed and fastened 6 in. o.c. on center with 12 ga., corrosion- resistant roof nails, or other approved fasteners of compatible metals near the outside edge of the valley metal. All joints shall be water shedding and lapped a minimum of 6 in. and apply plastic roof cement between laps.  All joints shall be lapped a minimum of 6 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps. The underlayment shall be joined with a bed of plastic roof cement and a 4-in. strip of asphalt saturated cotton or fiberglass fabric or in accordance with the underlayment manufacturer’s Product Approval. The fabric shall be fully embedded in the plastic roof cement. An optional #90 sweat sheet 36 in. wide may be applied prior to the installation of the valley metal and cap sheet. 

2.     Standard roll metal 16 in. wide shall be placed over the anchor or cap sheet in the valley and shall be fastened 6 in. on center within 1 in. of outside edge with approved 12 ga. corrosion-resistant roof nails, or other approved fasteners of compatible metals near the outside edge of the valley metal. All joints shall be water shedding and lapped a minimum of 6 in. in a bed of plastic roof cement. The underlayment shall be bonded to the metal with asphaltic adhesive (see Drawing 5). All joints shall be lapped a minimum of 6 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps.
C.
Preformed or roll metal without returns 16 in. wide, shall be installed on top of the cap sheet, fully embedded in hot asphalt or plastic roof cement. All joints shall be water shedding and lapped a minimum of 6 in. and apply plastic roof cement between laps. Strips of cap sheet not less than 9 in. wide shall be lapped over the metal edge, not less than 4 in. and sealed with hot asphalt or plastic roof cement and membrane. An optional #90 sweat sheet 36 in. wide may be applied prior to the installation of the cap sheet and valley metal. 

DRAWING 4 
NAIL-ON VALLEY SYSTEM 
VALLEY METAL OVER TILE 

DRAWING 3

TYPICAL VALLEY INSTALLATION
DRAWING 4 

VALLEY METAL STRIPPED IN   [Mod 2566r]
Sections 3.04 – 3.07 change to read as shown.

3.04
Flashing and Counter Flashings at Wall Abutments: 


NOTE #8:
In no case shall top of vertical flashing be less than 2 in. above tile surface. 


NOTE #9:
Flashing deck flange shall be primed with ASTM D 41 Asphalt Primer.


NOTE #10:
Head/apron flashing may be installed on top of cap sheet in accordance with 3.04.A.3.

A.     
Two-pPly System – Choose 1 or 2 (see Drawings 5, 6, 7): 

1.     
Install 4-in. x 5-in. “L” metal flush to base of walls with 4-in. flange on the anchor/base sheet and fasten 6 in. on center within 1 in. of outside edge.  Lap joints 4 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps.   All joints shall be lapped a minimum of 4 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps.  Fasten vertical flange of metal within 1 in. of outside edge a minimum of 6 in. o.c. on center.  The cap sheet shall be bonded to the metal with asphaltic adhesive. 

2.    
Install 4 in. x 5 in. “L” metal on the top ply and fastened 6 in. on center with 12 ga. corrosion resistant roof nails, or other approved fasteners of compatible metals within 1 in. of outside edge of the metal. All joints shall be lapped a minimum of 4 in. ensuring water shedding capabilities and apply plastic cement between laps.   All joints shall be lapped a minimum of 4 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps.    Fasten vertical flange of metal within 1 in. of outside edge a minimum of 6 in. on center.  Cap sheet shall be joined with a bed of plastic roof cement and a 4 in. strip of asphalt saturated cotton or fiber glass fabric. The fabric shall be fully embedded in the plastic roofing cement. 

3.     
Head/apron flashing may be installed on top of cap sheet. Ensure the deck flange conforms to the pitch of the roof and extend minimum 4 in. onto deck fasten according to 3.04, A. 1. Seal along edge with plastic roof cement and membrane.

3. 4.  Seal along top edge within 1 2 in. of the top of the vertical flange, covering all fastener penetrations with approved plastic roof cement and membrane. 

4. 5.  When installing optional counter flashing, lap top flange of base flashing minimum 3 in. Fasten metal within 1” of the outside edge a minimum of 6 in. on center or set into reglets (secured properly) and thoroughly caulk. Lap joints minimum 4 in. ensuring water shedding capabilities and apply approved plastic roof cement/sealant between laps. 

B.
Single-pPly sSystem. 

1.     
Install 4 in. x 5 in. “L” metal flush to base of side walls with 4 in. flange on over the single ply underlayment and fasten 6” on center near the metals edge. Lap joints 4 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps. All joints shall be lapped a minimum of 4 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps.  Mechanically fasten vertical flange of metal within 1 in. of outside edge a minimum of 6 in. on center near the edge of the metal. 

2.     
Seal along top edge of vertical flange, covering all fastener penetrations with approved plastic roof cement and membrane. 

3.     
All head/apron flashing shall be installed on top of cap sheet. Ensure the deck flange conforms to the pitch of the roof and extend minimum 4 in. onto deck and fastened in accordance with 3.04, B., 1. Seal along edge with plastic roof cement and membrane. 

4.
When installing optional counter flashing, lap top flange of base flashing a minimum of 3 in. Fasten metal within 1 in. of outside edge a minimum of 6 in. on center or set metal into reglets and seal thoroughly. Lap joints a minimum of 4 in. ensuring water shedding capabilities and apply plastic roof cement or sealant between the laps. 

DRAWING 5 - WALL FLASHING DETAIL

(No Change)

DRAWING 6  - WALL FLASHING DETAIL – 

(WALL FLASHING OVER CAP SHEET) 

(No Change)

DRAWING 7 - WALL FLASHING DETAIL 

(WALL FLASHING OVER CAP SHEET) 

 Caulked Bead to Caulked Bead at counter flashing Reglet
3.05
Standard Curb Mounted Skylights, Chimneys, etc. (see Section 3.04 above). 

A.
Curbs shall be a minimum 2 in. x 6 in., and a minimum 2 in. above upper most adjacent finished tile surface. 

B.
Flashing shall f Follow instructions in 3.04 A or B in this System. 

NOTE #11: 
For self curbing or prefabricated skylights, curb height shall be min. 6” and min 2” above upper most adjacent finished tile surface and   installation shall be in accordance with meet R118-3.04B above and skylight manufacturer’s Product Approval. For turbines and other Product approved accessories, refer to the accessory manufacturer’s Product Approval.

3.06 
 Pipes, Stacks, Vents, etc. (See Drawings 8 & 9)  

A.     Apply approved plastic roof cement around base of protrusion and on the bottom side of metal flanges sealing unit base flashing to the underlayment. 

B.     Nail all sides within 1 in. of outside edge of base flashing 6 in. on center. Make certain base is flush to deck. 

NOTE #12:
If pipes, vents and/or stacks are installed after finished cap sheet has been applied follow instructions in 3.06 A & B. Cap sheet and metal flange shall be stripped in with at least the same cap sheet felt in use on this system. Stripping must extend at least 4 in. beyond flange in all directions. For turbines and other Product approved accessories refer to the Product Approval. 

DRAWING 8 - LEAD STACK DETAIL 

(OVER THE BASE CAP SHEET) 

DRAWING 9 - LEAD STACK DETAIL 

(OVER THE BASE SHEET) 

(No Change)

3.07
Counter Batten Installation: 


NOTE #13:
Seal all underlayment penetrations with plastic roof cement.

A.     The tile manufacturer must possess a Product Approval for counter batten tile system installations. Counter battens are optional up to and including 7 in: 12 in. pitch. Above 7:12 horizontal battens are required unless restricted by product design (Tile without batten lugs). When utilizing horizontal battens comply with RAS 119 . 

B.     Nominal 1 in. x 4 in. vertical battens shall be applied at spacing not greater than 24 in. on center. Secure at maximum spacing of 12 in. on center with screws of sufficient length to penetrate the deck sheathing by a minimum of ¾ in. or to penetrate into a 1 in., or greater, thickness of lumber not less than 1 in.Vertical battens shall be placed over the top cord of the roof trusses. Vertical battens may vary in length. All battens shall be installed with minimum #8 diameter corrosion resistant fasteners. 
C.
Horizontal battens shall be minimum nominal 1 in. x 4 in. or 2 in. x 2 in. 

D.     Fasten and secure maximum 24 in. on center through vertical battens with screws of sufficient length to penetrate the vertical batten and sheathing a minimum of ¾ in. or to penetrate into a 1 in., or greater, thickness of lumber not less than 1 in. 

E.     On counter batten system, install a batten parallel to the outside edge of the valley.   [Mod 2569r]
Section 308(A)(5) Storm clips.  Change to read as shown.

3.08(A)(5) Storm Clips.  Storm clips shall be required at the first course of tile.  The use of other alternatives including an adhesive is an acceptable means for fastening the first course of tile as long as it is part of an approved roofing system and meet the requirements of Chapter 16 of the Florida Building Code, Building for wind resistance.  [Mod 2220]
Sections 3.08 – 3.14, change to read as shown.

3.08
Tile Installation: 

A.
Eave tTreatment - CHOOSE ONE of the following: 


NOTE #14:
All fastener penetrations shall be sealed.

1.     Prefabricated EPDM sSynthetic rRubber - Install closure strip along eave. Fasten each piece at 12 in. on center. (See Drawing 10 all fastener penetrations shall be sealed with compatible material.) 

2.     Metal Eave Closure - Install closure strip along eave. Fasten a minimum 12 in. on center with approved fasteners. If metal is inclusive of drip edge, fasten 4 in. on center (see Drawing 11). 

3.     Raised Fascia/Wood Starter Strip - when using a ¾ in. raised fascia, a nominal 2 in. x 2 in. wood starter strip must be installed behind fascia. 

(aa)     Install fascia board approximately 1½ in. above roof deck or a nominal 2 in. x 2 in. wood starter strip at roof edge (see Drawing 12). 

(bb)     Install 8 in. tapered cant strip at eave behind fascia and/or starter strip to support metal flashing. Install a minimum 8 in. wide anti-ponding metal flashing to ensure positive drainage over fascia/starter strip. Fasten top edge of flange onto roof and fasten eave edge to raised fascia detail with approved fastener 4 in. on center. 

4.
Prefabricated cConcrete or cClay eEave cClosure - fastened in accordance with per manufacturer’s Product Approval specifications, such fasteners to be approved and sealed with plastic roof cement with approved fasteners.

5.   Storm Clips. Storm clips shall be required at the first course of tile.

65.   Mortar Application - Install mortar to elevate eave edge. 

(aa)     Apply mortar along the eave edge, applying enough mortar to elevate the eave end of the tile to be on profile with the remaining roof tile. 

(bb)     Point and smooth finish flush to eave line. 

(cc)     Apply minimum 3/8 in. weephole flush with the roof underlayment shall be formed at the spacing of not less than one weephole per tile. 

(dd)
Mortar eave closures shall only be used with granular surface underlayment.

NOTE #12 15  
Tile shall be attached to resist the design pressures for the building. See Chapter 16 of the Florida Building Code, Building (High-Velocity Hurricane Zones) and RAS 127 . See tile manufacturer’s Product Approval for attachment resistance values, which must exceed the required calculated design pressures of the structure. 

DRAWING 10

EAVE TILE DETAIL - (NAIL-ON EPDM EAVE ENCLOSURE) 

Change Batten to Batten (Optional)

Change: Nail & Seal Penetration to Nail 12” O.C. & Seal Penetration
DRAWING 11 - EAVE TILE DETAIL 

(NAIL-ON METAL ENCLOSURE) 

Change Batten to Batten (Optional)

Change: Metal Enclosure to Metal Enclosure - Nail 12” O.C. & Seal Penetrations 

DRAWING 12 - EAVE TILE DETAIL 

(NAIL-ON ANTIPONDING) 

Change Batten to Batten (Optional)

Change: Anti-Ponding Metal to Anti-Ponding Metal-Nail 4” O.C. – Seal Penetrations
3.09
Valleys - CHOOSE ONE of the following: 

A.
Standard Roll Valley 

1.     Closed Valley - Miter tile to meet at center of valley. 

2.     Open Valley - Chalk a line minimum 2 in. on both sides of valley center. Place bed of mortar along outside edge of chalk lines. Miter tile to form straight border and point mortar to finish. 

B.
Preformed Metal Without Returns 

1.     Closed Valley - Miter tile to form straight border on either side of water diverter
 

2.     Open Valley - Miter tile to form straight border on either side of two water diverters. 

C.
When valley terminates onto roof plane, install in accordance with standard valley flashing procedures: 

1.     Apply a lead soaker/skirt underneath the eave end valley to carry water off the valley back onto the field tile (see Drawing 4). 

2.     If lead skirt is not used, extend complete width of valley metal to carry water off the valley back onto the field tile. 

3.10
Hip Starter - CHOOSE ONE of the following: 

A.
Prefabricated hip starter. 

1.     Miter tile as hip starter to match eave lines. 

B.     
Use standard hip tiles as starter. 

3.11
Hip and Ridge Nailer Boards or Preformed Metal Channel  (see Drawing 13) - Details 1, 2, 3 and 4 are also accepted methods of installing Hip and Ridge Nailer Boards. 

A.     Wood nailers or preformed metal channel shall be required and attached in compliance with Chapter 16 (High-Velocity Hurricane Zones) of the Florida Building Code, Building. 

B.     Wood nailer boards shall be secured with hot dipped zinc coated galvanized steel straps of a minimum thickness of 1 / 8 in. by 1¼ in. wide. The galvanized steel straps shall be installed at a maximum spacing of 12 in. o.c. on center along the length of the ridge nailer boards. Steel straps shall be bent to fit over the ridge nailer boards, and shall be secured to the sheathing with a minimum of six #6-#8 corrosion resistant screws per strap, at a maximum spacing of 4 in. o.c. on center. 

C.
Preformed Metal Channel

Preformed Metal Channels shall be secured 6 in. on center with approved fasteners.  All fastener penetrations shall be sealed with plastic roof cement.

CD. 
Hip and Ridge Tile Installation - CHOOSE ONE of the following: 

1.     
Self-adhered Membrane: 

(aa)     Install self-adhered membrane over nailer board and seal to tile surface per membrane manufacturer’s recommendation. 

(bb)     Install hip and ridge tiles with corrosion resistant approved nails or screws and of sufficient length to penetrate a minimum of ¾ in. into nailer board lapping tile a minimum of 2 in. (Approved adhesive, in lieu of nails or screws, is permitted when using Details 2 and 3.) When using adhesive, hip and ridge tiles shall be installed in accordance with the adhesive manufacturer’s Product Approval.)

(cc)     Use approved adhesive or clips at overlaps. 

2.     
Mortar: 

(aa)     Set hip and ridge tile in a continuous bed of mortar, lapping tile a minimum 2 in. Ensure bed of mortar does not protrude in center of hip or ridge junction. Approximately 1 inch (25 mm) of field tile shall extend beyond bed of mortar. 

(bb)     Install hip and ridge tiles with an  approved corrosion resistant tile fastener of sufficient length to penetrate a minimum of ¾ in. into nailer board. (Approved adhesive, in lieu of nails or screws, is permitted when using Details 2 and 3.) When using adhesive, hip and ridge tiles shall be installed in accordance with the adhesive manufacturer’s Product Approval.)

(cc)     Point mortar to finish surface. 

DRAWING 13 - RIDGE BLOCKING DETAIL

Change: 1/8” x 1 ¼” Galv. Metal Strap Bent to 1/8” x 1 ¼” Hot Dipped Zinc Coated Galvanized Metal Strap Bent

DETAIL 1

Change: 20 Gage to 20 Gage Hot Dipped Zinc Coated Galvanized

DETAIL 2

Change: Wood Nailer Set Is In A 

DETAIL 3

Add:  Seal All Nail Penetrations

DETAIL 4 AND DETAIL 5

No Change

3.12
Rake/Gable-Choose one of the following: 

A.
Rake/Gable Tile: 

1.     Install first rake tile the exposed length of first course of field tile with factory finish of rake tile towards the eave. 

2.     Fasten each rake tile with a minimum of two 10D nails of sufficient length to penetrate the framing a minimum of 3/4 in. 

3.     Abut each succeeding rake tile to the nose of the field tile above and maintain a constant headlap. 

A B.   Mortar Finish: 

1.     Place mortar bed along roof edge. 

2.     Point smooth to a straight edge finish. 

3.13
Wall Abutments 

A.
Cut tile to fit approximately ½ in. to base of walls. Fill void with mortar and point to finish.  Point up mortar is optional.

NOTE #13  16: 
It may be necessary to remove the lugs from the field tile at wall flashing for proper positioning of cut field tiles. For tiles installed at headwalls, tile shall be installed with approved roof tile adhesive. Fill void at headwall with mortar and point to finish.

3.14
Plumbing Stacks 

A.
Cut tiles to fit close to plumbing stack. Fill void with mortar and point to finish.   [Mod 2570r]
RAS 119 change to read as shown.

ROOFING APPLICATION STANDARD (RAS) No. 119 
INSTALLATION OF MECHANICALLY FASTENED ROOF TILE SYSTEMS

System One: Direct Deck & Horizontal Battens Only 
(Preformed Metals With Edge Returns) 

1. 
Scope 

This application standard covers the procedures for installation of mechanically fastened roof tile systems on direct deck or horizontal battens only. This standard shall be used in conjunction with the tile manufacturer’s Product Approval and RAS 127. 

2. 
Definitions 

For definitions of terms used in this application standard, refer to ASTM 1079 and the Florida Building Code, Building. 
NOTE #1:     The following table provides the contractor with the choices available for underlay underlayment systems. These systems can only be used on pitches designated in the table below: 

NOTE #1 2:
All tiles shall be interlocking with waterlocks. 

NOTE #2 3:
All approved tiles with integral batten-lugs used on slopes greater than 7:12 shall be installed on horizontal battens. installed on battens shall be used on slopes greater than  7:12.  

This Roofing Application Standard covers flat, low and high profile roof tiles, using a minimum 3 in. tile headlap, or design limited headlap as specified in the tile manufacturers Product Approval, on minimum 15/32 in. solid decking nailed in compliance with Chapter 23 (High-Velocity Hurricane Zones) of the Florida Building Code, Building. 
	Roof Pitch 
	Horizontal

Battens or Direct Deck 
	Choice of Underlayment 
	Plastic or Compatible Roof Cement at Nails Penetrating Underlayment 
	Reference 

	4:12 or greater 
	Either 
	1. ASTM D 226 Type II (#30) or ASTM D 2626 (#43) organic base sheet nailed to deck, min. ASTM D 6380, Class M,or WS Type II 249 (#90) organic cap sheet set in Type IV hot asphalt. 
	Required 
	3.01 A 

	
	Either 
	1. Any Product Approved underlayment system with a mechanically fastened base sheet, and cap sheet set in hot, cold, or self- adhered. 
	Per Product Approval 
	3.01 B, C, or D 

	
	Either 
	3. Product Approval listed nail-on single ply underlayment 
	Per Product Approval 
	3.01 E 


PART I - GENERAL

1.01 
   

A.
Tiles shall not be installed over wet underlayment where moisture prohibits adhesion of mastic, mortar, or adhesive. 

PART II - MATERIALS

2.01
Fasteners: 

A.
Tile Fasteners 

1.
All roof tile nails or fasteners, except those made of copper, monel, aluminum, or stainless steel, shall be tested for corrosion in compliance with TAS 114, Appendix E, Section 2 (ASTM G 85), for salt spray for 1000 hrs. Tile fasteners used in coastal building zones, as defined in Chapter 16 (High-Velocity Hurricane Zones), Florida Building Code, Building shall be copper, monel, aluminum, or stainless steel. 

2.
All roof tile fasteners shall be of sufficient length to penetrate a minimum ½ in. through the thickness of the deck or batten, whichever is less, or to penetrate into a 1 in., or greater, thickness of lumber not less than 1 in. 

3.
Storm clips and storm clip fasteners – refer to Product Approval with fastener penetration as above. 

B.
Underlayment Fasteners: 

1.
Fasteners shall be in compliance with Section 1523 of the Florida Building Code, Building (Herein referred to as “Approved Fasteners”). 

(aa)     Nails shall be minimum 12 gage, annular ring shank nails having not less than 20 rings per inch; heads not less than 3 / 8 in. in diameter; and lengths sufficient to penetrate through the plywood panel or wood plank decking not less than 3 / 16 in., or to penetrate into a 1 in., or greater, thickness of lumber not less than 1 in. Nails shall be hot dipped; electro or mechanically galvanized to a thickness sufficient to resist corrosion in compliance with Appendix “E” of TAS 114. All nails shall have Product Approval be Miamietro-Dade listed for corrosion resistance. All nail cartons or carbon labels shall be labeled to note compliance with corrosion resistance requirements. No roof material shall be fully or partially adhered (not to include mechanically attached) directly to a nailable deck. 

(bb)
Such fasteners shall be applied through “tin caps” not less than 15 / 8  1 5/8 in. and not more than 2 in. in diameter and of not less than 32 gage (0.010 in.) sheet metal. All tin caps shall have Product Approval  be Miami-Dade listed for corrosion resistance. 

(cc)
Prefabricated fastener systems complying of the Florida Building Code, Building with Section 1517.5, may be used, (provided they have Product Approval).  are Miami Dade listed for corrosion resistance.

2.02
Metal Flashing: 

A.
Flashing materials shall comply with the requirements set forth in Chapter 15 (High-Velocity Hurricane Zones) of the Florida Building Code, Building. 

1.
Metal accessories for roofs shall be not less than 26 gage galvanized or , 28 gage stainless steel, 16 ounce copper, 0.025 in. 0.024 inch (0.61 mm) thick aluminum, lead sheet with a minimum 2.5 lb/sf or equivalent noncorrosive lead metal alloys or composite materials manufactured for use as roof termination. All composite and nonmetallic flashing materials shall have Product Approval. 

2.
Metal accessories may be of a manufactured, shop fabricated or field fabricated type, provided the materials and fasteners are in compliance with the minimum requirement of this Code and shall be installed in compliance with methods set forth in RAS 111. 

2.03
Asphaltic Adhesive: 

A.
Asphalt plastic roof cement - conforming to ASTM D 4586, type II, nonasbestos, non-running, heavy body material composed of asphalt and other mineral ingredients. 

B.
Cold process modified bitumen roofing mastic - conforming to ASTM D 3019, Type III. 

C.
Asphalt - conforming to ASTM D 312, Type IV. 

2.04
 Adhesive/Sealant: 

A.
Structural bonding adhesive - conforming to ASTM 3498. 


2.05
Mortar: 

A.
Materials: 

1.
Roof tile mortar shall either be a premixed unit having Product Approval and tested in compliance with TAS 123 or a job site mix approved by the building official and in compliance with RAS 113. 

B.
Mixes: 

1.
Sand/cement mixes, job mixed or premixed, shall meet ASTM C 270 requirement for Type M mortar (2.25 to 2.5:1 sand to cement ratio). 

2.
Lightweight aggregate/cement mortar must be premixed and bagged. 

2.06
Eave Closure - CHOOSE ONE of the following: 

A.
Prefabricated EPDM synthetic rubber conforming to ASTM D 1056. 

B.
Prefabricated metal eave closure must contain minimum 3 / 8 in. diameter weepholes, spaced not more than 12 in. apart, flush with the underlayment. 

C.
Prefabricated concrete or clay eave closure. 

D.
Mortar (color optional) on granular surface underlayments only. 

E.
Antiponding drip edge. 

2.07
 Sheathing Material shall conform to APA rated sheathing, in compliance with Chapter 23 (High-Velocity Hurricane Zones) of the Florida Building Code, Building. 
A.
Battens-material to be decay resistant species or pressure treated in compliance with AWPA C2. 

1.
Battens shall not be bowed or twisted. 

2.
Horizontal battens shall be a minimum nominal 1 in. by 2 in.

PART III - EXECUTION

3.01
Underlayment Applications - CHOOSE ONE of the following: 

NOTE #3 4:
Anchor/base sheet shall have a minimum of two plies in the valleys. A No. 30 or No. 43 can be used as a dry in prior to installing the underlayment with this system. 

A.
Hot Mop 30/90, Hot Mop 43/90 (see Drawing 1). 

A No. 30 or No 43 anchor/base sheet ASTM D 226, Type II, or ASTM D 2626 shall be mechanically attached to the wood deck with approved fasteners spaced in a 12 in. grid staggered in two rows in the field, and 6 in. on center at the laps. Extend anchor/base sheet a minimum of 4 in. up vertical surfaces. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over installed anchor/base sheet, apply one layer of mineral surfaced cap sheet ASTM D 249  D 6380 in full 25 #/sq, ± l5 % mopping of asphalt. Asphalt shall be applied uniformly so that felts do not touch felts. End laps shall be a minimum of 6 in.; head laps shall be a minimum of 3 in. and backnailed 12 in. on center with approved nails through tin caps or by Miami Dade listed prefabricated fasteners in accordance with Florida Building Code, Building 1517.5.a and 1517.5.2. 

NOTE #4 5: 
The above system may be upgraded by hot mopping an interply of ASTM listed fiberglass or perforated organic felt to the anchor sheet before applying the cap sheet. Asphalt application shall be per above specifications. 

B.
Hot aApplied pProduct aApproved uUnderlayment s System (see Drawing 1).

An anchor/base sheet shall be mechanically attached to the wood deck (unless directed otherwise by Product Approval) with approved fasteners spaced in a 12 in. grid staggered in two rows in the field, and 6 in. on center at the laps or as specified in the underlayment manufacturer’s Product Approval. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over installed anchor/base sheet, apply one layer of cap sheet in a full 25# /sq. ± 15 percent mopping of asphalt. Asphalt shall be applied uniformly so that felts do not touch felts. End laps shall be a minimum of 6 in. on center; head laps shall be a minimum of 3 in. and backnailed 12 in. o.c. on center with approved nails through tincaps or by prefabricated fasteners in accordance with Florida Building Code, Building 1517.5.1 and 1517.5.2. 

C.
Cold-a Applied pProduct-aApproved uUnderlayment sSystem (See Drawing 1). 

An anchor /base sheet shall be mechanically attached to the wood deck with approved fasteners spaced in a 12 in. grid staggered in two rows in the field and 6 in. on center at the laps or as specified in the underlayment manufacturer’s Product Approval. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over anchor/base sheet, apply one layer of cap sheet in a continuous layer of cold process adhesive at the rate of 1.5 gal/sq.  gallons per 100 sq. ft. or at the rate if so stated in the Product Approval. Adhesive shall be applied uniformly in accordance with the Product Approval with a squeegee or knotted brush so that felts do not touch felts. Cap sheet side laps shall be a minimum of 6 in.; head laps shall be a minimum of 3 in. and backnailed 12 in. on center with approved nails through tincaps or by prefabricated fasteners in accordance with Florida Building Code, Building 1517.5.1 and 1517.5.1. 

D.
Product aApproved aAnchor/bBase sSheet/sSelf-aAdhered uUnderlayment sSystem. 

The roof cover is terminated at approved metal flashings. Any approved anchor /base sheet as listed in the Product Approval shall be mechanically attached to the wood deck with approved fasteners spaced in a 12 in. grid staggered in two rows in the field and 6 in. on center at the laps or as specified in the underlayment manufacturer’s Product Approval. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over anchor /base sheet, apply one layer of any Product aApproved, self-adhered underlayment in compliance with the self-adhered underlayment manufacturers’ Aapproval/Rrequirements. 

E.
Self-aAdhered uUnderlayment (sSingle pPly). 

A single ply underlayment system utilizing any Product approved self-adhered underlayment. The roof cover is terminated at approved metal flashings. Apply one layer of any self-adhered underlayment in compliance with the underlayment manufacturer’s approved/requirements. 

DRAWING 1 - TYPICAL 30/90 HOT MAP 

Change: Backnailed Through Tin Caps 12” O.C. to Backnailed With Prefabricated Fasteners or Nails Through Tincaps 12” O.C.

3.02 
Drip Edge Metal - CHOOSE ONE of the following: 

NOTE #5 6:
Drip edge deck flange shall be primed with ASTM D 41 asphalt primer.
 All exposed planes of drip edge to receive asphalt shall be primed with ASTM D 41 asphalt primer. 

A.
Two-ply underlayment systems. (See Drawing 2)

1.
Drip edge metal shall be installed over anchor/base sheet, fastened 4 in. on center with approved 1¼ in. roofing nails or approved fasteners. All joints shall be lapped a minimum of 4 in. ensuring water shedding capabilities and sealed with plastic roof cement  apply approved plastic roof cement between laps . 

2.     
The cap sheet shall be bonded to the metal with asphaltic adhesive. 

B.
When drip edge metal shall be installed at eaves and gables over a two ply underlayment system: The metal profile shall be placed in a minimum 3 / 16 in. bead of continuous ASTM D 4586 plastic roof cement and fastened 4 in. o.c. on center with approved 1¼ in. roofing nails or approved fasteners. All bonding surfaces shall be fully primed with ASTM D 41 primer. All metal joints shall be lapped a minimum of 4 in. ensuring water shedding capabilities and sealed with approved plastic roof cement apply approved plastic roof cement between laps. The metal profile and cap sheet shall be joined with a two ply application of cotton or fiberglass fabric reinforcement, both set in a full bed of approved plastic roof cement. As an alternate, the metal may be stripped in with a 6 in. strip of torch, hot asphalt or cold adhesive polyester reinforced modified bitumen. Joints shall be feathered with cold adhesive, hot asphalt or a torch to enhance water flow across the “backlap.” 

C.
Single-pPly uUnderlayment sSystems: 

1.
Drip edge metal shall be installed at the eave, over the underlayment or in accordance with the underlayment manufacturer’s Product Approval. The metal shall be fastened 4 in. on center with approved 1¼ in. roofing nails or approved fasteners of compatible metals. All joints shall be lapped a minimum of 4 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps. All metal laps shall be sealed with plastic roof cement. 

2.
Strip-in metal with minimum 6 in. strip of the single ply underlayment or in accordance with the underlayment manufacturer’s Product Approval, using primer and/or approved compatible mastic if so directed by single ply manufacturer requirements. 

DRAWING 2 - DRIP EDGE INSTALLATION 

Change: Ring Shank Nails @ 4” O.C. to 1 ¼” Ring Shank Nails @ 4” O.C.

3.03
Gable tTreatment — CHOOSE ONE of the following: 

A.
Underlayment wWrapped gGable.  (This option shall not be used without installing rake tiles on all rakes.) 

1.
Trim underlayment at fascia or barge board. Install a peel-and-stick underlayment extending underlayment beyond rake/gable end. Fold down and seal onto fascia or barge board maximum 2½ in. Additionally secure with approved fasteners through tin caps or approved preassembled cap nails in accordance with Section 1517.5 of the Florida Building Code, Building spaced at a maximum of 12 in. on center. 

B.
Metal Finish. 

Drip edge metal shall be installed at the gable, over or between the underlayment plies. The metal shall be installed per choices listed above (3.02) to ensure water shedding capabilities of all metal laps. 

3.04
Valleys - CHOOSE ONE of the following: 

NOTE #6 7:
Where special conditions exist, it may be necessary to increase the width of the valley metal and/or panflashing. 

A.
Over underlayment Iinstall preformed closed valley of a minimum width of 16 in. (24 in. stretch-out) with a minimum 2½ in. high center diverter and minimum 1 in. metal edge returns. Lap all joints a minimum of 6 in. ensuring water shedding capabilities and apply plastic roof cement in joint All joints shall be lapped a minimum of 6 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps (see Drawing 3). 

B.
Over underlayment Iinstall performed open valley with a minimum of 16 in. (24 in. stretch-out) with a minimum 1 in. high twin center diverter and minimum 1 in. metal edge returns. Lap joints a minimum 6 in. ensuring water shedding capabilities and apply plastic roof cement in joint All joints shall be lapped a minimum of 6 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps  (see Drawing 4). 

1.
Secure with approved clips fabricated from similar or compatible material. Clip 1 in. metal edge returns to either deck or batten strip with 2 approved 1¼ in. roofing nails through metal strap set in plastic roof cement when clip is direct to deck. Spacing of clips to be maximum 12 in. on center or fastened to each batten. 

2.
Trim metal at all valley/ridge junctions, ensuring water shedding capabilities onto the valley. 

3.
Install lead soaker at all valley/ridge junctions. Turn lead up a minimum of 1 in. to create a water diverter, ensuring water shedding capabilities onto the valley. 

DRAWING 3 - PERFORMED CLOSED VALLEY (NAIL-ON SYSTEM) 

No Change

DRAWING 4 - VALLEY METAL DETAIL (NAIL-ON SYSTEM) 

No Change

3.0405
Valley Termination onto Roof Plane 

A.
When valley terminates onto roof plane, install in accordance with standard valley flashing procedures: 

1.
Apply a lead soaker/skirt underneath the eave end of valley to carry water off the valley back onto the field tile (see Drawing 5). 

2.
If lead skirt is not used, extend complete width of valley metal to carry water off the valley back onto the field tile. 

NOTE #7 8:
Where linear footage exceeds 20 ft, it may be necessary to increase the width of the valley metal and/or panflashing. In all cases, flashing shall be designed to adequately direct water back onto the tiles. 

DRAWING 5 - NAIL-ON VALLEY SYSTEM - VALLEY METAL OVER TILE 

No Change

3.0506
Flashing and Counterflashings at Wall Abutments (see Drawing 6). 

A.
Install preformed metal wall tray 5 in. vertical flange, 6 in. base flange with 1 in. metal edge return flush to base of walls over underlayment. Start at lower portion and work up to ensure watertight application. 

B.
Secure with clips fabricated from compatible material maximum 12 in. on center or spacing of battens. Clip 1 in. metal edge return to deck or batten strip with approved 1¼ in. roofing nails through the metal strap. Seal all penetrations with plastic roof cement.

C.
Fasten vertical metal flange 6 in. o.c. on center with approved nails within 1 in. of outside edge. Lap joints a minimum of 4 in. and seal joints with plastic roof cement. 

D.
Seal along entire edge of vertical metal flange, covering all fastener penetrations with flashing cement and membrane. 

E.
Metal counterflashing shall be installed: lap top flange of base flashing a minimum of 3 in. Fasten metal within 1 in. of outside edge a minimum of 6 in. on center or set metal into reglets and seal thoroughly. Lap joints a minimum of 4 in., ensuring water shedding capabilities and apply plastic roof cement or sealant between the laps. 

NOTE #8:
Shown above are the minimums. All flashings shall be designed and installed to be watertight. 

DRAWING 6 - WALL FLASHING DETAIL (NAIL-ON SYSTEM)

Change: Batten to Battens (If Required)

3.0607
Head & Apron Flashing. 

A.
Install apron flashing a minimum 4 in. on tile surface. Fasten vertical flange of flashing within 1 in. of metal edge with approved fasteners 6 in. o.c. on center.lap metal 4 in. Seal laps with plastic roof cement or sealant.  Seal along entire edge of vertical metal flange, covering all fastener penetrations with flashing cement and membrane.

3.0708
Standard Curb Mounted Skylights, Chimneys, etc. 

A.
Curbs shall be a minimum of 2 in. x 6 in., and a minimum 2 in. above upper-most adjacent finished tile surface. 

B.
Install a minimum 12 in. width lead at eave end of each curb. 

C.
Secure with approved fasteners 6 in. on center, ensuring fasteners will be covered by skylight/hood vent flange. 

D.
Continue with flexible or rigid flashing on both sides of the curb working up toward ridge. Trim as necessary to ensure water shedding onto field tile. 

E.
Secure with approved fasteners 6 in. on center. 

F.
The flexible or ridged flashing at ridge end (upper side) of curb shall extend a minimum 6 in. past each side of curb and shall at least cover the full width of the side flashing immediately below. 

G.
Seal all fastener penetrations, at skylight or hood vent joints with approved sealant. 

NOTE #9:
For self-curbing or prefabricated skylights, curb height shall be min. 6” and min 2” above most adjacent finished tile surface and installation shall be in accordance with meet Section 3.07 above and skylight manufacturer’s Product Approval. For turbines and other Product approved accessories, refer to the accessory manufacturer’s Product Approval.

3.0809
Pipes, Stacks, Vents, Etc. (see Drawings 7 & and 8). 

A.
Seal around penetration with plastic roof cement or approved sealant. 

B.
Apply skirt flashing over last field tile cut previously installed extending under the course of tile above the penetration. 

C.
Flashing shall be 18 in. x 18 in. minimum and be of sufficient width to redirect the water away from penetration. 

D.
Seal flashing to tile with approved sealant. 

NOTE #10: 
Profile specific ventilators shall be installed as per manufacturer’s installation instructions. 

DRAWING 7 - PLUMBING STACKS (NAIL-ON SYSTEMS) 

No Change

DRAWING 8 - PLUMBING STACKS FLASHING (NAIL-ON SYSTEMS) 

No Change 

3.0910
Batten Installation: 

Four-foot horizontal battens are required. When utilizing battens, preformed metal flashing with metal edge returns must be used (see Drawings 3 and 4). 

NOTE #11: 
Battens are optional from 4:12 up to and including 7:12 pitch. 

A.
Install top edge of horizontal batten to horizontal line. Horizontal battens may shall be a minimum nominal 1 in. x 2 in. 

B.
Fasten and secure maximum 24 in. on center with screws or fasteners of sufficient length to penetrate through the sheathing a minimum of 3/4 in. or to penetrate into a 1 in., or greater, thickness of lumber not less than 1 in. 

C.
Leave one-half  ½ in. space between batten ends. 

3.1011
Tile Installation. 

A.
Eave t Treatment - CHOOSE ONE of the following: 

NOTE #12:
All fastener penetrations shall be sealed.

1.
Prefabricated EPDM sSynthetic rRubber - Install closure strip along eave. Fasten insert each piece at 12 in. on center (see Drawing 9 all fastener penetration shall be sealed with compatible material).   

2.
Metal Eave Closure - Install closure strip eave. Fasten a minimum 12 in. on center with approved fasteners. If metal is inclusive of drip edge, fasten 4 in. on center (see Drawing 10). 

3.
Raised Fascia/Wood Starter Strip when using a ¾ in. raised fascia, a nominal 2 in. x 2 in. wood starter strip must be installed behind fascia. Choose one of the following:

(aa)
Install fascia board approximately 1½ in. above roof deck or a nominal 2 in. x 2 in. wood starter strip at roof edge (see Drawing 11). Choose one of the following: 

(b)
Install 8 in. tapered cant strip at eave behind fascia and/or starter strip to support metal flashing when using drip edge. Tapered cant strip is optional when using antiponding metal or, 

(bb)     Install 8 in. tapered cant strip at eave behind fascia and/or starter strip to support metal flashing. Install a minimum 8 in. wide anti-ponding metal flashing to ensure positive drainage over fascia/starter strip. Fasten top edge of flange onto roof and fasten eave edge to raised fascia detail with approved fastener 4 in. on center.

4.
Prefabricated cConcrete or cClay eEave cClosure — fastened in accordance with per manufacturer’s Product Approval with approved fasteners. specifications, such fasteners to be approved and sealed with plastic roof cement. 

5.     Mortar Application - Install mortar to elevate eave edge. 

(aa)     Apply mortar along the eave edge, applying enough mortar to elevate the eave end of the tile to be on profile with the remaining roof tile. 

(bb)     Point and smooth finish flush to eave line. 

(cc)     Apply minimum 3/8 in. weephole flush with the roof underlayment shall be formed at the spacing of not less than one weephole per tile. 

(dd)
Mortar eave closures shall only be used with granular surface underlayment.

B.
Storm Clips. Storm clips shall be required at the first course of tile. may be required based on fastening requirements. Refer to tile Product Approval.  The use of other alternatives including an adhesive is an acceptable means for fastening the first course of tile as long as it is part of an approved roofing system and meet the requirements of Chapter 16 of the Florida Building Code, Building for wind resistance. [Mod 2220]

NOTE #13 2: 
Tile shall be attached to resist the design pressures for the building. See Chapter 16 (High-Velocity Hurricane Zones) of the Florida Building Code, Building and RAS 127.  See Tile manufacturers Product Approval for attachment resistance values, which must exceed the required calculated design pressures of the structure. 

DRAWING 9 - EAVE TILE DETAIL - (NAIL-ON EPDM EAVE ENCLOSURE) 

Change: Batten to Batten (If Required)

Change: Nail & Seal Penetrations to Nail 12” O.C. & Seal Penetrations

DRAWING 10 - EAVE TILE DETAIL - (NAIL-ON METAL EAVE ENCLOSURE) 

Change: Batten to Batten (If Required)
Change: Metal Enclosure to Metal Enclosure – Nail 12” O.C. - Seal Penetrations

DRAWING 11 - EAVE TILE DETAIL - (NAIL-ON ANTIPONDING ENCLOSURE) 

Change: Batten to Batten (If Required)

Change: Antiponding Metal to Antiponding Metal – Nail 4” O.C. – Seal Penetrations

3.1112
Valleys - CHOOSE ONE of the following: 

NOTE #134: 
It may be necessary to remove the lugs from the field tile and/or install batten extenders at wall and valley flashings for proper positioning of cut field tiles and to facilitate water flow. 

A.
Preformed Metal With 1 in. Returns: 

1.
Closed Valley - Miter tile to form straight border on either side of water diverter (see Drawing 5). 

2.
Open Valley - Miter tile to form straight border on either side of two water diverters (see Drawing 4). 

3.1213
Hip and Ridge Nailer Boards or Preformed Metal Channel (see Drawing 12 - Details 1, 2, 3 and 4 are also accepted methods of installing Hip and Ridge Nailer Boards.) 

A.
Wood nailers or preformed metal channel shall be attached in compliance with Chapter 16 (High-Velocity Hurricane Zones) of the Florida Building Code, Building . 

B.
Wood nailer boards shall be secured with hot dipped zinc coated galvanized steel straps of a minimum thickness of 1 / 8 in. by 1¼ in. wide. The galvanized steel straps shall be installed at a maximum spacing of 12 in. o.c.  on center along the length of the ridge nailer boards. Steel straps shall be bent to fit over the ridge nailer boards, and shall be secured to the sheathing with a minimum of six #6-#8 corrosion resistant screws per strap, at a maximum spacing of 4 in. o.c.  on center.

C.
Preformed Metal Channel


Preformed Metal Channels shall be secured 6 in. on center with approved fasteners.  All fastener penetrations shall be sealed with plastic roof cement.

DRAWING 12 - HIP ON RIDGE TILE - NAILING DETAIL

Change 1/8” x 1 ¼” Galv Metal Strap Bent to 1/8” x 1 ¼” Hot Dipped Zinc Coated Galvanized Metal Strap Bent

DETAIL 1

Change: 20 Gage to 20 Gage Hot Dipped Zinc Coated Galvanized


DETAIL 2

Change: Wood Nailer Set Is In A

DETAIL 3

Add: Seal All Nail Penetrations

Add: DETAIL 4

Add: DETAIL 5

D.
Hip and Ridge Tile Installation - CHOOSE ONE of the following: 

1. A.     Self-adhered Membrane 

1. (aa) 
Install self-adhered membrane over nailer board and seal to tile surface per membrane manufacturer’s recommendation. 

2. (bb)
Install hip and ridge tiles with corrosion resistant approved nails or screws of sufficient length to penetrate a minimum of ¾ in. into nailer board lapping tile a minimum of 2 in. (Approved adhesive, in lieu of nails or screws, is permitted when using Details 2 and 3). When using adhesive hip and ridge tiles shall be installed in accordance with the adhesive manufacturer’s Product Approval.)

(cc)
Use approved adhesive or clips at overlaps.

OR 

2. B.
Mortar 

1. (aa)
Set hip and ridge tile in a continuous bed of mortar, lapping tile a minimum 2 in. Ensure bed of mortar does not protrude in center of hip or ridge junction. Approximately 1 in. of field tile shall extend beyond bed of mortar. 

2. (bb) 
Install hip and ridge tiles with an approved corrosion resistant tile fastener  nails or screws of sufficient length to penetrate a minimum of ¾ in. into nailer board. (Approved adhesive, in lieu of nails or screws, is permitted when using Details 2 and 3.) When using hip and ridge tiles shall be installed in accordance with the adhesive manufacturer’s Product Approval.)

3. (cc)
Point mortar to finish surface. 

3.13 14 Rake/Gable Tile - CHOOSE ONE of the following: 

A.
Rake/Gable Tile 

1.
Install first rake tile to exposed length of first course of field tile with factory finish of rake tile towards the eave. 

2.
Fasten rake tile with a minimum two 10D nails of sufficient length to penetrate the framing a minimum of ¾ in. 

3.
Abut each succeeding rake tile to the nose of the tile above and maintain a constant headlap. 

A B.   Mortar Finish: 

1.     Place mortar bed along roof edge. 

2.     Point smooth to a straight edge finish.

B. C.
Metal Finish 

1.
Install prefabricated gable metal with 1 in. water return. 

2.
Fasten by clipping 12 in. on center or spacing of battens. 

NOTE #145:
Rake tile application at finishing end may need special consideration to provide proper drainage, i.e., flashing or sealant may be needed. 

3.14 15
Wall Abutments: 

A.
Cut tile to fit approximately ½ in. to base of walls. Point up mortar is optional.

NOTE #15: 
It may be necessary to remove the lugs from the field tile and/or install batten extenders at wall and valley flashings for proper positioning of cut field tiles. and to facilitate water flow. For tiles installed at headwalls, tile shall be installed with approved roof tile adhesive.  Fill void at headwall with mortar and point to finish.  [Mod 2576r]
RAS 120, change to read as shown.  [Mod 2573r]
ROOFING APPLICATION STANDARD (RAS) No. 120 
MORTAR AND ADHESIVE SET TILE APPLICATION

1. Scope 

This application standard covers the procedures for installation of mortar or adhesive set roof tile systems. This standard shall be used in conjunction with the tile manufacturer’s Product Approval and RAS 117. 

2. Definitions 

For definitions of terms used in this application standard, refer to ASTM 1079 and the Florida Building Code, Building. 
NOTE #1: 
The following table provides the contractor with the choices available for underlay underlayment systems. These systems can only be used on pitches designated in the table below: 

This Roofing Application Standard covers flat, low and high-profile roof tile, using a minimum 2 in. tile headlap, or design limited headlap as specified in tile manufacturer’s Product Approval. Installed on minimum 15 / 32 in. solid decking nailed in compliance with Chapter 23 (High-Velocity Hurricane Zones) of the Florida Building Code, Building. 
	Roof Pitch 
	Choice of Underlayment 
	Plastic or Compatible Roof Cement at Nails Penetrating Underlayment 
	Reference 

	2:12 or greater 
	1. ASTM D 226 Type II #30 or ASTM D 2626 (#43) inorganic base nailed to deck, min ASTM D 249 D 6380, Class M or WS, Type II  (#90) organic cap sheet set in Type IV hot asphalt. 
	Required 
	3.01 A 

	
	2. Any product approved underlayment system with a mechanically fastened base sheet, and cap sheet set hot, cold, or self adhered. 
	per Product Approval 
	3.01 B, C, or D, or E 


PART I - GENERAL 

1.01    

A.
Tiles shall not be installed over wet underlayment where moisture prohibits adhesion of mastic, mortar, or adhesive. 

PART II - MATERIALS 

2.01     Fasteners: 

A.
Tile Fasteners: 

1.
All roof tile nails or fasteners, except those made of copper, Monel, aluminum, or stainless steel, shall be tested for corrosion in compliance with TAS 114, Appendix E, Section 2 (ASTM G 85), for salt spray for 1000 hours. Tile fasteners used in coastal building zones, as defined in Chapter 16 (High-Velocity Hurricane Zones), Florida Building Code, Building shall be copper, Monel, aluminum, or stainless steel. 

2.
All roof tile fasteners shall be of sufficient length to penetrate a minimum ½ in. through the thickness of the deck or batten, whichever is less, or to penetrate into a 1 in., or greater, thickness of lumber not less than 1 in. 

B. 
Underlayment Fasteners: 

1.
Fasteners shall be in compliance with Section 1523 of the Florida Building Code, Building (herein referred to as “Approved Fasteners”). 

(aa)     Nails shall be minimum 12 gage, annular ring shank nails having not less than 20 rings per inch; heads not less than 3 / 8 in. in diameter; and lengths sufficient to penetrate through the plywood panel or wood plank decking not less than 3 / 16 in., or to penetrate into a 1 in., or greater, thickness of lumber not less than 1 in.. Nails shall be hot dipped; electro or mechanically galvanized to a thickness sufficient to resist corrosion in compliance with Appendix E of TAS 114. All nails shall have Product Approval be Miami Dade listed for corrosion resistance. All nail cartons or carbon labels shall be labeled to note compliance with corrosion-resistance requirements. 

(bb)     Such fasteners shall be applied through “tin caps” not less than 15 / 8 in. and not more than 2 in. in diameter and of not less than 32 gage (0.010 in.) sheet metal. All tin caps shall have Product Approval. be Miami Dade listed for corrosion resistance.
(cc)     Prefabricated fastener systems complying with Section 1517.5, Florida Building Code, Building may be used (provided they have Product Approval).  are Miami Dade listed for corrosion resistance.

2.02
Metal Flashing: 

A.
Flashing materials shall comply with the requirements set forth in Chapter 15 (High-Velocity Hurricane Zones) of the Florida Building Code, Building. 
1.
Metal accessories for roofs shall be not less than 26 gage galvanized or , 28 gage stainless steel, 16 ounce copper, 0.025 in. 0.024 inch (0.61 mm) thick aluminum, lead sheet with a minimum 2.5 lb/sf or equivalent non-corrosive lead metal alloys or composite materials manufactured for use as roof termination. All composite and nonmetallic flashing materials shall have Product Approval. 

2.
Metal accessories may be of a manufactured, shop fabricated or field fabricated type, provided the materials and fasteners are in compliance with the minimum requirement of this Code and shall be installed in compliance with methods set forth in RAS 111. 

2.03
Asphaltic Adhesive: 

A.
Asphalt plastic roof cement - conforming to ASTM D 4586, Type II, nonasbestos, nonrunning, heavy body material composed of asphalt and other mineral ingredients. 

B.
Cold process modified bitumen roofing mastic - conforming to ASTM D 3019, Type III. 

C.
Asphalt - conforming to ASTM D 312, Type IV. 

2.04
Adhesive/Sealant: 

A.
Structural bonding adhesive - conforming to ASTM 3498. 

2.05
Mortar: 

A.
Materials: 

1.
Roof tile mortar shall either be a premixed unit having an Product Approval and tested in compliance with TAS 123 a job site mix approved by the building official and in compliance with RAS 113. 

B.
Mixes: 

1.
Sand/cement mixes, job mixed or premixed, shall meet ASTM C 270 requirement for Type M mortar (2.25 to 2.5:1 sand to cement ratio). 

2.
Lightweight aggregate/cement mortar must be premixed and bagged. 

2.06
Eave Closure—CHOOSE ONE of the following: 

A.
Prefabricated EPDM synthetic rubber conforming to ASTM D 1056. 

B.
Prefabricated metal eave closure must contain minimum 3 / 8 in. diameter weepholes, spaced not more than 12 in. apart, flush with the underlayment. 

C.
Prefabricated concrete or clay eave closure. 

D.
Mortar (color optional) on granular surface underlayments only. 

E.
Antiponding drip edge. 

2.07
Sheathing Material shall conform to APA rated sheathing, in compliance with Chapter 23 (High-Velocity Hurricane Zones) of the Florida Building Code, Building.  

A.
Battens-material to be decay resistant species or pressure treated in compliance with AWPA LP-2 or better. 

1.     Battens shall not be bowed or twisted. 

2.
Vertical battens shall be a minimum of nominal 1 in. x 4 in., horizontal battens shall be a minimum of nominal 1 in. x 2 in. 

PART III - EXECUTION 

3.01
Underlayment Applications - CHOOSE ONE of the following: 

NOTE #3 2: 
Anchor/base sheet shall be have a minimum of two plies in the valleys. Cap-sheets for mortar set systems shall be mineral surfaced. A No. 30 or No. 43 can be used as a dry-in prior to installing the underlayment with this system 

A.
Hot Mop 30/90, Hot Mop 43/90 (see Drawing 1). 

A No. 30 or No 43 anchor/base sheet ASTM D 226, Type II, or ASTM D 2626 shall be mechanically attached to the wood deck with approved fasteners spaced in a 12 in. grid staggered in two rows in the field, and 6 in. on center at the laps. Extend anchor/base sheet a minimum of 4 in. up vertical surfaces. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over installed anchor/base sheet, apply one layer of mineral surfaced cap sheet ASTM D 249 D 6380M in full 25 lb./sq, ± l5 percent mopping of asphalt. Asphalt shall be applied uniformly so that felts do not touch felts. End laps shall be a minimum of 6 in.; head laps shall be a minimum of 3 in. and back nailed 12 in. on center with approved nails through tincaps or by Miami Dade listed prefabricated fasteners in accordance with Florida Building Code, Building 1517.5.1 and 1517.5.2. 

NOTE #3:
The above system may be upgraded by hot mopping an interply of ASTM listed fiberglass or perforated organic felt to the anchor sheet before applying the cap sheet. Asphalt application shall be per above specifications. 

B.
Hot aApplied Product Approved uUnderlayment sSystem (see Drawing 1). 

An anchor/base sheet shall be mechanically attached to the wood deck (unless directed otherwise by Product Approval) with approved fasteners spaced in a 12 in. grid staggered in two rows in the field, and 6 in. on center at the laps or as specified in the underlayment manufacturer’s Product Approval. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over installed anchor/base sheet, apply one layer of cap sheet in a full 25# /sq. ±15 percent mopping of asphalt. Asphalt shall be applied uniformly so that felts do not touch felts. End laps shall be a minimum of 6 in.on center; head laps shall be a minimum of 3 in. and backnailed 12 in. on center with approved nails through tincaps or by prefabricated fasteners in accordance with Florida Building Code, Building 1517.5.1 and 1517.5.2. 

C.
Cold aApplied Product aApproved uUnderlayment sSystem (see Drawing 1). 

An anchor /base sheet shall be mechanically attached to the wood deck with approved fasteners spaced in a 12 in. grid staggered in two rows in the field and 6 in. on center at the laps or as specified in the underlayment manufacturer's Product Approval. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over anchor/base sheet, apply one layer of cap sheet in a continuous layer of cold process adhesive at the rate of 1.5 gal/sq. gallons per 100 sq. ft. or at the rate if so stated in the Product Approval. Adhesive shall be applied uniformly in accordance with Product Approval with a squeegee or knotted brush so that felts do not touch felts. Cap sheet side laps shall be a minimum of 6 in.; head laps shall be a minimum of 3 in. and backnailed 12 in. on center with approved nails through tincaps or by prefabricated fasteners in accordance with Florida Building Code, Building 1517.5.1 and 1517.5.2. 

D.
Product Approved Anchor/Base Sheet/Self-Adhered Underlayment sSystem. 

The roof cover is terminated at approved metal flashings. Any approved anchor /base sheet as listed in the Product Approval shall be mechanically attached to the wood deck with approved fasteners spaced in a 12 in. grid staggered in two rows in the field and 6 in. on center at the laps or as specified in the underlayment manufacturer's Product Approval. Anchor/base sheet end laps shall be a minimum of 6 in. and head laps shall be a minimum of 4 in. Over anchor /base sheet, apply one layer of any Product approved, self-adhered underlayment in compliance with the self-adhered underlayment manufacturer's Approval/ Requirements. 

E.
Self-Adhered Underlayment (sSingle pPly). 

A single ply underlayment system utilizing any Product approved self-adhered underlayment. The roof cover is terminated at approved metal flashings. Apply one layer of any self-adhered underlayment in compliance with the underlayment manufacturer's approved/requirements. 

DRAWING 1 - TYPICAL 30/90 HOT MAP

Change: Backnailed Through Tin Caps 12” O.C. to Backnailed With Prefabricated Fasteners or Nails Through Tincaps 12” O.C.

DRAWING 2 - DRIP EDGE INSTALLATION 

Change: Ring Shank Nails @ 4” O.C. to 1 ¼” Ring Shank Nails @ 4” O.C.

3.02
Drip Edge Metal - CHOOSE ONE of the following: 

NOTE #5 4:
Drip edge deck flange shall be primed with ASTM D41 asphalt primer. All exposed planes of drip edge to receive asphalt shall be primed with ASTM D 41 asphalt primer. 

A.
Two-ply underlayment systems. (See Drawing 2) 

1.
Drip edge metal shall be installed over anchor/base sheet, fastened 4 in. on center with approved 1¼ in. roofing nails or approved fasteners. All joints shall be lapped a minimum of 4 in., ensuring water shedding capabilities and sealed with plastic roof cement. apply approved plastic roof cement between laps.
B.
When drip edge metal shall be installed at eaves and gables over a two ply underlayment system: The metal profile shall be placed in a minimum 3/16 in. bead of continuous ASTM D 4586 plastic roof cement and fastened 4 in. o.c. on center with approved 1¼ in. roofing nails or approved fasteners. All bonding surfaces shall be fully primed with ASTM D 41 primer. All metal joints shall be lapped a minimum of 4 in., ensuring water shedding capabilities and sealed with approved plastic roof cement. apply approved plastic roof cement between laps. The metal profile and cap sheet shall be joined with a two ply application of cotton or fiberglass fabric reinforcement, both set in a full bed of approved plastic roof cement. As an alternate, the metal may be stripped in with a 6” strip of torch, hot asphalt or cold adhesive polyester reinforced modified bitumen. Joints shall be feathered with cold adhesive, hot asphalt or a torch to enhance water flow across the "backlap." 

C.
Single-Ply Underlayment Systems: 

1.     Drip-edge metal shall be installed at the eave, over the underlayment or in accordance with the underlayment manufacturer’s Product Approval. The metal shall be fastened 4 in. on center with approved 1¼-in. roofing nails or approved fasteners of compatible metals. All joints shall be lapped a minimum of 4 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps. 
2. 
Strip in metal with a minimum 6 in. strip of the single ply underlayment or in accordance with the underlayment manufacturer’s Product Approval, using primer and/or approved compatible mastic if so directed by single ply manufacturer’s requirements. 

3.03
 Valleys - CHOOSE ONE of the following: 

NOTE #6 5:
All metal surfaces cap sheet to receive hot asphalt shall be primed with ASTM D 41 asphalt primer. 

A.
Two ply system – choose one of the following:

1.  Preformed or roll metal without returns 16” wide shall be placed over the anchor/base sheet in the valley and shall be fastened 6 in. on center with 12 ga. corrosion-resistant roof nails, or other approved fasteners of compatible metals near the outside edge of the valley metal. All joints shall be water shedding and lapped a minimum of 6 in. in a bed of plastic roof cement. The cap sheet shall be bonded to the metal with asphaltic adhesive  All joints shall be lapped a minimum of 6 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps (see Drawing 3). 

2.  Preformed metal without returns or standard roll metal 16 in. wide shall be placed in the valley on top of the cap sheet and fastened 6 in. on center with 12 ga. corrosion-resistant roof nails, or other approved fasteners of compatible metals near the outside edge of the valley metal.  All joints shall be lapped a minimum of 6 in. ensuring water shedding capabilities and apply approved plastic roof cement between laps.  The cap sheet shall be joined with 1/8 -in. bed of plastic roof cement and a 4-in. strip of asphalt saturated cotton or fiberglass fabric. The fabric shall be fully embedded in the plastic roof cement. An optional #90 sweat sheet 36 in. wide may be applied prior to the installation of the valley metal and cap sheet. 

B.  
Single-Ply System (See Drawing 4): 

1.     Preformed metal without returns 16 in. wide shall be placed in the valley and shall be installed and fastened 6 in. on center with 12 ga., corrosion- resistant roof nails, or other approved fasteners of compatible metals near the outside edge of the valley metal.  All joints shall be lapped a minimum of 6 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps. The underlayment shall be joined with a bed of plastic roof cement and a 4-in. strip of asphalt saturated cotton or fiberglass fabric or in accordance with the underlayment manufacturer’s Product Approval. The fabric shall be fully embedded in the plastic roof cement. An optional #90 sweat sheet 36 in. wide may be applied prior to the installation of the valley metal and cap sheet. 

2.     Standard roll metal 16 in. wide shall be placed over the anchor or cap sheet in the valley and shall be fastened 6 in. on center within 1 in. of outside edge with approved 12 ga. corrosion-resistant roof nails, or other approved fasteners of compatible metals near the outside edge of the valley metal. All joints shall be lapped a minimum of 6 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps.
B.
Preformed or roll metal without returns 16 in. wide shall be installed on top of the cap sheet, fully embedded in hot asphalt or plastic roof cement. All joints shall be water shedding and lapped a minimum of 6 in. in a bed of plastic roof cement. Strips of cap sheet, not less than 8 in. wide shall be lapped over the metal edge, not less than 4 in. and sealed with hot asphalt or plastic roof cement and membrane. An optional #90 sweat sheet 36 in. wide may be applied prior to the installation of the cap sheet and valley metal. (see Drawing 4). 

DRAWING 3 - TYPICAL VALLEY INSTALLATION 

No Change

DRAWING 4 - VALLEY METAL STRIPPED IN 

Change: Min. 8” Strips Set In Mastic to Min 4” Strips Asphalt Saturated Cotton or Fiberglass Membrane & Bed of Plastic Roof Cement

3.04
Flashing and Counter Flashings at Wall Abutments 

NOTE #7 6:
In no case shall top of vertical flashing be less than 2 in. above tile surface. 

NOTE #7:
Flashing deck flange shall be primed with ASTM D 41 Asphalt Primer.

NOTE #8:
Head/apron flashing may be installed on top of cap sheet in accordance with 3.04.A.3.

A.
Two-Ply System - (Choose 1 or 2) (see Drawings 5, 6 and 7). 

1.
Install minimum 4 in. x 5 in. “L” metal flush to base of walls with 4 in. flange on the anchor/base sheet and fasten 6 in on center within 1 in. of outside edge. Lap joints 4 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps.  All joints shall be lapped a minimum of 4 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps. Fasten the vertical and horizontal flange of metal within 1 in. of outside edge a minimum of 6 in. on center. The cap sheet shall be bonded to the metal with asphaltic adhesive. 

2.
Install minimum 4 in. x 5 in. “L” metal on the top ply and fastened 6 in. on center with 12 ga. corrosion resistant roof nails, or other approved fasteners of compatible metals within 1 in. of outside edge of the metal. All joints shall be lapped a minimum of 4 in. ensuring water shedding capabilities and apply plastic cement between laps. All joints shall be lapped a minimum of 4 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps.    Fasten vertical flange of metal within 1 in. of outside edge a minimum of 6 in. on center. Cap sheet shall be joined with a bed of plastic roof cement and a 4 in. strip of asphalt saturated cotton or fiberglass fabric. The fabric shall be fully embedded in the plastic roofing cement. 

3.     
Head/apron flashing may be installed on top of cap sheet. Ensure the deck flange conforms to the pitch of the roof and extend minimum 4 in. onto deck fasten according to 3.04, A. 1. Seal along edge with plastic roof cement and membrane.

3.4.
Seal along top edge within 1 in. of vertical flange, covering all fastener penetrations with approved plastic roof cement and membrane. 

4.5.
When installing optional counter flashing, lap top flange of base flashing minimum 3 in. Fasten metal within 1 in. of the outside edge a minimum of 6 in. on center or set into reglets (secured properly) and thoroughly caulk. Lap joints minimum 4 in., ensuring water shedding capabilities and apply approved plastic roof cement/sealant between laps. 

B.
Single-Ply System. 

1.     
Install 4 in. x 5 in. “L” metal flush to base of side walls with 4 in. flange  over the single ply underlayment and fasten 6” on center near the metals edge. All joints shall be lapped a minimum of 4 in., ensuring water shedding capabilities and apply approved plastic roof cement between laps.  Mechanically fasten vertical flange of metal within 1 in. of outside edge a minimum of 6 in. on center near the edge of the metal. 

2.     
Seal along top edge of vertical flange, covering all fastener penetrations with approved plastic roof cement and membrane. 

3.     
All head/apron flashing shall be installed on top of cap sheet. Ensure the deck flange conforms to the pitch of the roof and extend minimum 4 in. onto deck and fastened in accordance with 3.04, B., 1. Seal along edge with plastic roof cement and membrane. 

4.
When installing optional counter flashing, lap top flange of base flashing a minimum of 3 in. Fasten metal within 1 in. of outside edge a minimum of 6 in. on center or set metal into reglets and seal thoroughly. Lap joints a minimum of 4 in. ensuring water shedding capabilities and apply plastic roof cement or sealant between the laps. 

DRAWING 5 - WALL FLASHING DETAIL - (COUNTER FLASHING WITH CAULKED BEAD)

No Change to Drawing

DRAWING 6 - WALL FLASHING DETAIL  (STUCCO STOP DETAIL) 

No Change to Drawing

DRAWING 7 - WALL FLASHING DETAIL  (WALL FLASHING OVER CAP SHEET) 

No Change to Drawing

3.05
Standard Curb Mounted Skylights, Chimneys, etc. (see Section 3.04 above). 

A.
Curbs shall be a minimum 2 in. x 6 in., and a minimum 2 in. above uppermost adjacent finished tile surface. 

B.
Flashing shall fFollow instructions in 3.04 A or B in this System. 

NOTE #8 9:
For self-curbing or prefabricated skylights, curb height shall be min. 6” and in 2” above most adjacent finished tile surface and installation shall be in accordance with meet Section 3.04B above and skylight manufacturer’s Product Approval. For turbines and other Product approved accessories, refer to the accessories manufacturer’s Product Approval. 

3.06
Pipes, Stacks, Vents, etc. (see Drawings 8 & 9). 

A
Apply approved plastic roof cement around base of protrusion and on the bottom side of metal flanges sealing unit base flashing to the underlayment. 

B.
Nail all sides within 1 in. of outside edge of base flashing 6 in. on center. Make certain base is flush to deck. 

NOTE #9 10:
If pipes, vents and/or stacks are installed after finished cap sheet has been applied, follow instructions in 3.06 A & B. Cap sheet and metal flange shall be stripped in with at least the same cap sheet felt in use on this system. Stripping must extend at least 4 in. beyond flange in all directions. For turbines and other Product approved accessories, refer to the Product Approval. 

DRAWING 8 - LEAD STACK DETAIL (OVER THE CAP SHEET) 

No Change to Drawing

DRAWING 9 - LEAD STACK DETAIL (OVER THE BASE SHEET)

No Change to Drawing

3.07
Tile Installation: 

A.
Eave tTreatment - CHOOSE ONE of the following: 

NOTE # 11:
All fastener penetrations shall be sealed.

1.
Prefabricated EPDM sSynthetic rRubber - Install closure strip along eave. Fasten each piece at 12 in. on center (see Drawing 10 all fastener penetration shall be sealed with compatible material). 

2.
Metal Eave Closure - Install closure strip along eave. Fasten a minimum 12 in. on center with approved fasteners. If metal is inclusive of drip edge, fasten 4 in. on center (see Drawing 11). 

3.
Raised Fascia/Wood Starter Strip when using a ¾ in. raised fascia, a nominal 2 in. x 2 in. wood starter strip must be installed behind fascia. 

(aa)
Install fascia board approximately 1½ in. above roof deck or a nominal 2 in. x 2 in. wood starter strip at roof edge (see Drawing 12). 

(bb)
Install 8 in. tapered cant strip at eave behind fascia and/or starter strip to support metal flashing. Install a minimum 8 in. wide antiponding metal flashing to ensure positive drainage over fascia/starter strip. Fasten top edge of flange onto roof and fasten eave edge to raised fascia detail with approved fasteners 4 in. on center. 

4.
Prefabricated cConcrete or cClay eEave cClosure - fastened per in accordance with manufacturer’s Product Approval specifications, such fasteners to be approved and sealed with plastic roof cement. with approved fasteners.

NOTE #10 12: 
All fastener penetrations shall be sealed. Mortar eave closures shall only be used with granular surface underlayments. 

6.5.
Mortar Application - Install mortar to elevate eave edge. 

(aa)     Apply mortar along the eave edge, applying enough mortar to elevate the eave end of the tile to be on profile with the remaining roof tile. 

(bb)     Point and smooth finish flush to eave line. 

(cc)     Apply minimum 3 / 8 in. weep hole flush with the roof underlayment at spacing of not less than one weephole per tile. 

(dd)
Mortar eave closures shall only be used with granular surface underlayment.

NOTE #11 13:
Tile shall be attached to resist the design pressures for the building. See Chapter 16 (High-Velocity Hurricane Zones) of the Florida Building Code , Building and RAS 127. See tile manufacturer’s Product Approval for attachment resistance values, which must exceed the required calculated design pressures of the structure. 

A.
Mortar /Adhesive Application: Low, High and Flat Profile Tile (see Drawing 13). 

1.
Set tile in a bed of approved mortar/adhesive. Apply 10 in. minimum length trowel of mortar or required amount of adhesive vertically under pan. For flat tile, place mortar/adhesive vertically adjacent to the overlock of the tile being installed. Do not apply mortar under headlug of tile, or onto the underlock of adjacent tile (unless otherwise specified in adhesive’s manufacturer's Product Approval). 

2.
Use half starter/finisher tile when provided or cut/break tile for proper staggering of tile courses when using the staggered/cross bond method of installation. 

3.
Set tile in stepped course fashion or in a horizontal and/or vertical fashion when utilizing straight bond method. 

4.
Lay succeeding course of field tile in same manner. 

5.
Cut/break field tile to form straight edge at center of hip/ridge. 

NOTE #12 14: 
Mortar or adhesive set tile shall be applied at inclines of 2:12 and greater. For pitches of 6 in.: 12 in. up to and including 7 in.: 12 in. nail every tile in the first course and every third tile in every fifth course in addition to mortar or adhesive. For pitches above 7 in.:12 in. nail every tile in addition to mortar or adhesive. Apply approved flashing cement to seal all nail penetrations. Fastening requirements at slope of 7:12 or less for Two-Piece Barrel application applies to pan tiles only. No mortar or adhesive products shall be applied in a manner which prevents drainage of water under tiles. 

B.
Two-Piece Barrel Tile Mortar or Adhesive Application (see Drawing 14): 

1.
Apply 10 in. mason’s trowel of mortar or required amount of adhesive in accordance with the tile system Product Approval vertically over chalk line and under center of each pan with narrow end facing down roof. 

2.
Place bed of mortar or required amount of adhesive in accordance with the tile system Product Approval along inside edges of pans and set covers with wide end facing down roof. 

3.
Point mortar to form acceptable straight-edge finish, ensuring contact along edges. Cosmetic use of mortar is acceptable for use with adhesive set tiles. 

4.
Lay succeeding courses of field tile in same manner. Bed of mortar or adhesive should make contact with head of lower course of tile and underside of tile being set. 

5.
Cut/break field tile to form straight edge at center of hip/ridge. 

DRAWING 10 12 -  EAVE TILE DETAIL (EPDM EAVE ENCLOSURE) ANTIPONDING METAL

Change: Mortar (Adhesive)

Change: Fastener (If Required)

DRAWING 11 - EAVE TILE DETAIL (METAL EAVE ENCLOSURE) 

Change:  Fastener (If Required)

Change: Metal Enclosure to Metal Enclosure-Nail 12” O.C. – Seal Penetrations

DRAWING 12 10 - EAVE TILE DETAIL (ANTIPONDING METAL) EPDM EAVE CLOSURE

Change: Fastener (If Required)

Change Mortar (Adhesive)

DRAWING 13 - MORTAR (ADHESIVE) TILE SET 

Change: Min 10” Trowel or of

DRAWING 14 - BARREL TILE INSTALLATION 

No Changes

3.08
Valleys - CHOOSE ONE of the following: 

NOTE #13 15:
It may be necessary to remove the lugs from the field tile at walls and valley flashings for proper positioning of cut field tiles. 

A.
Standard Roll Valley 

1.
Closed Valley - Miter tile to meet at center of valley. 

2.
Open Valley - Chalk a line a minimum 2 in. on both sides of the valley center. Place bed of mortar along outside edge of chalk lines. Miter tile to form straight border and point to match tile surface. 

B.     Preformed Metal Without Returns 

1.
Closed Valley - Miter tile to form straight border on either side of water diverter. 

2.
Open Valley - Miter tile to form straight border on either side of two water diverters (see Drawing 15). 

DRAWING 15

NAIL-ON VALLEY SYSTEM

VALLEY METAL OVER TILE

Delete Drawing
3.09
Hip Starter - CHOOSE ONE of the following:

A.
Prefabricated hip starter. 

1.
Miter tile as hip starter to match eave lines. 

B.
Use standard hip tiles as starter. 

3.10
Hip and Ridge Installation - CHOOSE ONE of the following: 

A.
Set hip and ridge tile in a continuous bed of mortar, lapping tile a minimum 2 in. Ensure bed of mortar does not protrude in center of hip or ridge junction. Approximately 1 in. of field tile shall extend beyond bed of mortar. 

    
OR 

B.
Mechanically fasten hip and ridge tiles to nailer board shall be optional on roof slopes of 2:12 to 7:12, and shall be required on roof slope greater than 7:12. 

1.
Wood nailers shall be required and attached in compliance with Chapter 16 (High-Velocity Hurricane Zones) of the Florida Building Code, Building . (See Drawing 16 - Details 1, 2, 3 and 4 are also accepted methods of installing Hip and Ridge Nailer Boards.) 

2.
Wood nailer boards shall be secured with galvanized steel straps of a minimum thickness of 1 / 8 in. by 1¼ in. wide. The galvanized steel straps shall be installed at a maximum spacing of 12 in. o.c. along the length of the ridge nailer boards. Steel straps shall be bent to fit over the ridge nailer boards, and shall be secured to the sheathing with a minimum of six #6-#8 corrosion-resistant screws per strap, at a maximum spacing of 4 in. o.c. 

3.10
Hip and Ridge Nailer Boards or Preformed Metal Channel  (see Drawing 15) - Details 1, 2, 3 and 4 are also accepted methods of installing Hip and Ridge Nailer Boards. (Approved adhesive, in lieu of nails or screws, is permitted when using Details 2 and 3.)  [Mod 2102]
A.     Wood nailers or preformed metal channel shall be required and attached in compliance with Chapter 16 (High-Velocity Hurricane Zones) of the Florida Building Code, Building. 

B.     Wood nailer boards shall be secured with hot dipped zinc coated galvanized steel straps of a minimum thickness of 1 / 8 in. by 1¼ in. wide. The galvanized steel straps shall be installed at a maximum spacing of 12 in. on center along the length of the ridge nailer boards. Steel straps shall be bent to fit over the ridge nailer boards, and shall be secured to the sheathing with a minimum of six #6-#8 corrosion resistant screws per strap, at a maximum spacing of 4 in. on center. 

C.
Preformed Metal Channel

Preformed Metal Channels shall be secured 6 in. on center with approved fasteners.  All fastener penetrations shall be sealed with plastic roof cement.

D. 
Hip and Ridge Tile Installation - CHOOSE ONE of the following: 

1.     
Self-adhered Membrane: 

(aa)     Install self-adhered membrane over nailer board and seal to tile surface per membrane manufacturer’s recommendation. 

(bb)     Install hip and ridge tiles with corrosion resistant approved nails or screws and of sufficient length to penetrate a minimum of ¾ in. into nailer board lapping tile a minimum of 2 in. (Approved adhesive, in lieu of nails or screws, is permitted when using Details 2 and 3.) When using adhesive hip and ridge tiles shall be installed in accordance with the adhesive manufacturer’s Product Approval.)

(cc)     Use approved adhesive or clips at overlaps. 

2.     
Mortar: 

(aa)     Set hip and ridge tile in a continuous bed of mortar, lapping tile a minimum 2 in. Ensure bed of mortar does not protrude in center of hip or ridge junction. Approximately 1 inch (25 mm) of field tile shall extend beyond bed of mortar. 

(bb)     Install hip and ridge tiles with approved corrosion resistant nails or screws of sufficient length to penetrate a minimum of ¾ in. into nailer board. (Approved adhesive, in lieu of nails or screws, is permitted when using Details 2 and 3.) When using adhesive hip and ridge tiles shall be installed in accordance with the adhesive manufacturer’s Product Approval.)

(cc)     Point mortar to finish surface. 

DRAWING 16 15

RIDGE BLOCKING DETAIL

Change: 1/8” x 1 ¼” Galv. Metal Strap Bent to 1/8” x 1 ¼” Hot Dipped Zinc Coated Galvanized Metal Strap Bent

DETAIL 1

Change: 20 Gage to 20 Gage Hot Dipped Zinc Coated Galvanized

DETAIL 2

Change: Wood Nailer Set Is In
DETAIL 3

Add: Seal All Nail Penetrations

DETAIL 4

No Change

DETAIL 5 
SHEET PLATE DETAIL 
No Change

3.11
Rake/Gable - CHOOSE ONE of the following: 

A.
Rake/Gable Tile: 

1.
Install first rake tile the exposed length of first course of field tile with factory finish of rake tile towards the eave. 

2.
Fasten each rake tile with a minimum of two 10D nails of sufficient length to penetrate the framing a minimum of ¾ in. 

3.
Abut each succeeding rake tile to the nose of the field tile above and maintain a constant headlap. 

B.
Mortar Finish: 

1.
Place mortar bed along roof edge. 

2.
Point smooth to a straight edge finish. 

3.12
Wall Abutments 

A.
Cut tile to fit approximately ½ in. to base of walls. Fill void with mortar and point to finish.  Point-up mortar is optional.

B.
Headwall abutment shall be pointed with mortar.

3.13
Plumbing Stacks 

A.
Cut tiles to fit close to plumbing stack. Fill void with mortar and point to finish. [Mod 2573r]

RAS 127 Procedure for Determining the Moment of Resistance and Minimum Characteristic Resistance Load to Install a Tile System on a Building of a Specified Roof Slope and Height   [Added June 27, 2007 by the Commission]

Table 1 Minimum Design Wind Uplift Pressures in PSF for Field P(1), Perimeter P(2), and Corner P(3) Areas of Roofs for Exposure C Buildings with a Roof Mean Height as Specified.  Change to read as shown.

Table 1

MINIMUM DESIGN WIND UPLIFT PRESSURES IN PSF FOR FIELD P(1), PERIMETER P(2), AND CORNER P(3) AREAS OF ROOFS FOR EXPOSURE C BUILDINGS WITH A  ROOF MEAN HEIGHT AS SPECIFIED1.

	ROOF 
SLOPE > 
	< 2:12
	> 2:12           > 7:12

	> 7:12 

	Roof mean height (below)
	P(1) 
	P(2) 
	P(3) 
	P(1) 
	P(2) & P(3) 
	P(1) 
	P(2) & P(3) 

	20’
	-49.2 
	-82.6 
	-124.3 
	-45 
	-95.1 
	-49.2 
	-57.5 

	25’
	-51.4 
	-86.3 
	-129.9 
	-47.1 
	-99.4 
	-51.4 
	-60.2 

	30’
	-53.6 
	-89.9 
	-135.3 
	-49.0 
	-103.5 
	-53.6 
	-62.8 

	35’
	-55.2 
	-92.7 
	-139.5 
	-50.5 
	-106.7 
	-55.3 
	-64.6 

	40’
	-56.9 
	-95.4 
	-143.6 
	-52.1 
	-109.9 
	-56.9 
	-66.5 


1 Calculated in accordance with ASCE 7.

Table 1

MINIMUM DESIGN WIND UPLIFT PRESSURES IN PSF FOR FIELD P(1), PERIMETER P(2), AND CORNER P(3) AREAS OF ROOFS FOR EXPOSURE C BUILDINGS WITH A ROOF MEAN HEIGHT AS SPECIFIED1. 

	ROOF 
SLOPE 
	>2:12 to <=6:12 
	>6:12 to <=12:12

	Roof mean height  
	P(1) 
	P(2) 
	P(3)2
	P(1) 
	P(2) & P(3) 

	<=20‘
	-45.1
	 -78.6
	 -116.2
	-49.1
	-57.5 

	>20’ to <=25’ 
	-47.3 
	 -82.3
	-121.8
	-51.2
	-60.4 

	>25’ to <=30’
	-49.2 
	-85.7
	-126.8
	-53.6 
	-62.9 

	>30’ to <=35’ 
	-50.9
	-88.5
	-130.9
	-55.3 
	-65.0

	>35 to <=40’ 
	-52.3 
	-91.0
	-134.6
	-56.9 
	-66.8 


1 Calculated in accordance with ASCE 7.05 (Wind Speed: 146 mph).

2For Hip Roofs with slope<=5.5 : 12, P(3) shall be treated as P(2).  [Mod 2014r/2104r]

TAS 100 Test Procedure for Wind and Wind Driven Rain Resistance of Discontinuous Roof Systems.

Section TAS 100.7 Calibration.  Change to read as shown.

7. Calibration

7.1
Windstream Calibration:

7.1.1
Prior to conducting the test, the windstream velocity shall be measured on a vertical plane grid, having dimensions of 8' wide by 64' high and grid dimensions of 24 in. x 24 in., located two feet in front of the test frame with the lower eight foot dimension in line with the front edge of the test frame (see Figure 2, attached).

7.1.2
The measured windstream velocity within each grid square shall be within ±10% of the required axial velocity for each wind speed. The windspeed shall be measured using a pitot tube connected directly to a U-tube or calibrated pressure sensing device such as a magna helix gauge.  Convert the reading of inches of water to miles per hour (MPH).  Pressure sensing device shall be capable of reading to the nearest 0.1 inch of water.

7.1.3 Calibration of the wind stream velocity shall be conducted every six months or whenever any change is made to any wind tunnel component.

7.2
Simulated Rainfall and Flow Meter Calibration - A maximum of three months prior to conducting the test, the flow meter(s) shall be calibrated using the following method:

7.2.1
Prepare an apparatus to capture any water which would enter the windstream during an actual test. Capture water from the exit of the flow meters in a five gallon bucket which has been weighed.
7.2.2
Commence water insertion for a period of one (1) minute and capture the water. Record the flow meter reading (gallons/minute) during this process. Allow water to flow through the flow meter into the tared five gallon bucket for a period of one minute.  Set the flow meters to deliver 8.8 inches of water per hour and record the flow meter reading in gallons per minute during the process.
7.2.3
Convert the flow meter reading (gallons/minute) to rainfall simulation (inches/hour) using the following formula:


Gallons x 60 minutes x 231 in3 

Minute
1 hour       1 gallon
   =  inches




11,520 in2

        hour

7.2.4
The quantity of rainfall simulation determined in 7.2.3 shall be within ± 5% of the desired rainfall simulation of 8.8 inches/hour.

7.2.5
Measure the volume of water (in.3) captured and convert this to rainfall simulation (inches/hour) using the following formula:


    inches3              


11,520 inches2    x   60 minutes  =  inches

    1 minute

  1 hour             hour

7.2.6
The rainfall simulation determined in 7.2.3 (x) shall be within ± 5% of the rainfall simulation determined in 7.2.5 (y).

7.3
Water Distribution Check - Prior to conducting the test, the water distribution over the test frame shall be checked and calibrated using the method outlined herein.  The water distribution check over the (8’ x 10’) flat test deck (without valley) shall be checked and calibrated every six months using the method outlined herein.  Water distribution system must be adjusted so that the water introduced into the wind stream strikes the deck.
7.3.1
Prepare ten (10) 24 in. squares of thick absorptive material and weigh each sample. From this data, determine the average weight of the samples.  

7.3.2
Prepare a 9' x 11' sheet of the absorptive material and mark the sheet with 20 24 in. squares centered on the sheet, leaving a 6 in. perimeter area unmarked.  Prepare twenty (20) numbered squares of absorptive material and lay out on deck four horizontally across the deck and five vertically up the deck.  Place a hold-down frame over the test deck and squares of absorptive material.

7.3.3
Set the test frame to the desired slope and attach a sheathing panel, of the type specified in Section 8.1, to the test frame with the absorptive material centered on the sheathing. Fold the 6 in. paper perimeter down over the test fame perimeter and clamp into place using 2 in. x 4 in. blocking and C-clamps 2 inches per foot of slope.

7.3.4
Set the wind speed to 35 mph and add water to the windstream at a constant rate, as indicated on the flow meter, until the absorptive material is wet but not saturated, at which time the wind and water flow shall be terminated. Record the duration of time required to ‘wet’ the material.

7.3.5
Remove the C-clamps and blocking, and cut the material into 24 in. squares. Using the average dry weight of the material squares (determined in 6.3.1) and the weight after exposure, determine the volume of water (in.3) striking each square sample at the particular wind speed and flow meter setting.  Remove the hold-down frame from the deck and rapidly weigh the squares of wet absorptive material.  Determine the weight of water striking each square sample at the particular wind speed and flow meter setting.

7.3.5.1
Determine the rain simulation (inches/hour) absorbed into each square sample using the following formula:

[Formula] 

7.3.6
No one particular square sample shall exhibit a rainfall simulation (determined in 7.3.5) greater than or less than 15% of any other square sample rainfall simulation, measured in weight, greater than or less than 25% of the average weight of all twenty squares.

7.3.7
Repeat steps 7.3.2 through 7.3.5 at a wind speed of 70 mph.

7.3.7.1
No one particular square sample shall exhibit a rainfall simulation (determined in 7.3.5) , measured in weight, greater than or less than 10% 25% of any other square sample the average weight of all twenty squares.  [Mod 2316]
TAS 100A Test Procedure for Wind and Wind Drive Rain Resistance and /or Increased Wind Speed Resistance of Soffit Ventilation Strip and Continuous or Intermittent Ventilation System installed at the Ridge Area.

Section TAS 100A.11.2 Increased Windspeed Testing.  Change to read as shown.

11.2
Increased Windspeed Testing

11.2.1
For static vents, turbines, or powered vents, which protrude from the roof level and meet the size limitations set forth in Section 10.4.1, successful completion of windspeed increments noted in Table 2 relate to approval for product installation up to and including the heights noted in Table 3, below.  




TABLE 3

INCREASED WINDSPEED VS. INSTALLATION HEIGHT

Wind Speed (mph)


   Time (min)
Height (Feet)

115




40



120




47



125




54



130




61



135




68



140




75
[Mod 2135]
TAS 110 Testing Requirements for Physical Properties of Roof Membranes, Insulation, Coatings, and Other Roofing Components     [Added June 27, 2007 by the Commission]
Section 8 Roofing Insulation.  Change to read as shown.  [Mod 2018r]
8. Roofing Insulation


8.1 Roofing insulation products shall be approved for use with specific roof 


       assembly and shall be listed in such roof assembly Product Control 

                  Approval.


8.2  Roof and sheathing insulation products used in approved roof                             assemblies shall be in compliance with the follow requirements, as                   applicable.

	Physical Properties of  Expanded Polystyrene (EPS) C578

	Standard Specification
	Test Standard
	Type IX

	Density
	C 303
	Nom. 1.8 lbs Nom. 1.8 lbs/ft3

	Compressive Strength
	D 1621
	Min. 20 psi      Min. 25 psi

	Flexural Strength
	C 203
	Min 75 psi       Min. 50 psi

	Thermal Resistance
	C 518
	

	Water Absorption
	C 272
	Max. 0.30%    Max 2.0 %

	Water Vapor Permeance
	E 96
	Max 1.1 perm Max 2.5 perm

	Dimensional Stability
	D 2126
	Max.  –  2%

	Flame Spread (E84)
	E 84
	Max. < 75


Section 9 Fiber Cement, Discontinuous Roof Assemblies.  Change to read as shown. [Mod 2140]
9. Fiber Cement, Discontinuous Roof Assemblies

9.1
Fiber cement, discontinuous roof assemblies shall be installed in compliance with the requirements set forth in the roof assembly Product Approval.

9.2
All fiber cement, discontinuous roof assemblies, and the roofing components therein, shall be tested in compliance with the following requirements, as applicable.

	Product
	Test
	Test Standard

	Fiber Cement Roof Assembly
	Wind Driven Rain Resistance
	TAS 100

	Fiber Cement Roofing Products
	Physical Properties
	TAS 135

	Mechanical Attached Fiber Cement Tile or Shake Roof Assemblies (Uplift Based System)
	Static Uplift Resistance
	TAS 102(A) (See TAS 135 for details)

	Mechanically Attached, Clipped Fiber Cement Tile or Shake Roof Assemblies (Uplift Based System)
	Static Uplift Resistance
	TAS 102(A) (See TAS 135 for details)

	Fiber Cement Panel Roof Assemblies
	Uplift Pressure Resistance
	E 330 (See TAS 135 for details)

	Underlayment

	Self-Adhered Underlayments
	Physical Properties
	TAS 103

	Nail-On Underlayments
	Physical Properties
	TAS 104

	Asphalt Based Underlayments
	Physical Properties
	See Section 2 of this Protocol

	Attachment Components

	Nails, Screws, Clips, etc.
	Corrosion Resistance
	Appendix E of TAS 114


All Underlayments with exposure limitation in excess of 30 days must submit enhanced Accelerated Weathering testing in conjunction with applicable Physical Properties testing. Exposure limitations up to a maximum of 180 days will be established through ASTM D 4798 as outlined in ASTM D 5147 for 1000 hours (cycle A); pass/fail established by physical properties testing of  the weathered samples. Physical properties testing where specimen size will not fit into the accelerated weathering device may be omitted.   
 Section 10 Non-Rigid, Discontinuous (Shingle) Roof Assemblies.  Change to read as shown.  [Mod 2140]
10. Non-Rigid, Discontinuous (Shingle) Roof Assemblies:

10.1
Non-rigid, discontinuous roof assemblies shall be installed in compliance with the requirements set forth in the roof assembly Product Approval.

10.2
All non-rigid, discontinuous roof assemblies, and the roofing components therein, shall be tested in compliance with the following requirements, as applicable:

	Product
	Test
	Test Standard

	Non-Rigid, Discontinuous Roof Assembly
	Wind Driven Rain Resistance
	TAS 100

	Non-Rigid, Discontinuous Roof Assembly
	Wind Resistance
	TAS 107

	Non-Rigid, Discontinuous Roof Assembly
	Fire Resistance min. Class B
	E 108 min. Class 'B'

	Granule Surfaced, Glass Felt Asphalt Shingles
	Physical Properties
	D 3462

	Granule Surfaced, Class 'A' Asphalt Shingles Fiberglass Reinforced
	Physical Properties
	D 3018
TAS 135

	Composite Shingles Fiber Cement Shingles
	Physical Properties
	TAS 135

	Metal Shingles
	Salt Spray and Accelerated Weathering
	B 117 and G 23

	Underlayment

	Self-Adhered Underlayments
	Physical Properties
	TAS 103

	Nail-On Underlayments
	Physical Properties
	TAS 104

	Asphalt Based Underlayments
	Physical Properties
	See Section 2 of this Protocol

	Attachment Components

	Nails, Screws, Clips, etc
	Corrosion Resistance
	Appendix E of TAS 114


1. All Underlayments with exposure limitation in excess of 30 days must submit enhanced Accelerated Weathering testing in conjunction with applicable Physical Properties testing. Exposure limitations up to a maximum of 180 days will be established through ASTM D 4798 as outlined in ASTM D 5147 for 1000 hours (cycle A); pass/fail established by physical properties testing of  the weathered samples. Physical properties testing where specimen size will not fit into the accelerated weathering device may be omitted.   

Section 11 Rigid, Discontinuous (Tile) Roof Assemblies.  Change to read as shown.  [Mod 2140]
11. Rigid, Discontinuous (Tile) Roof Assemblies:

11.1
Rigid, discontinuous roof assemblies shall be applied in compliance with the requirements set forth in the roof assembly Product Approval.

11.2
All rigid, discontinuous roof assemblies, and the roofing components therein, shall be tested in compliance with the following requirements, as applicable.

1.
Wind tunnel testing of rigid, discontinuous roof assemblies is optional and is only applicable to systems having rigid components which meet the size constraints set forth in TAS 108.

2.
Air permeability testing of rigid, discontinuous roof assemblies is only applicable to those systems which are to be tested in compliance with TAS 108 and is not required for those systems generally considered to be air permeable. This is a test to confirm the roof assembly would apply to wind tunnel testing.

	Product
	Test
	Test Standard

	Mechanically Attached Rigid, Discontinuous Roof Assembly
	Wind Driven Resistance
	TAS 100

	Mechanically Attached Rigid, Discontinuous Roof Assembly
	Static Uplift Resistance
	TAS 102

	Mechanically Attached Clipped, Rigid, Discontinuous Roof Assembly
	Static Uplift Resistance
	TAS 102(A)

	Mortar or Adhesive Set Tile Roof Assembly
	Static Uplift Resistance
	TAS 101

	Rigid, Discontinuous Roof Assembly
	Wind Tunnel Performance
	TAS 108

	Rigid, Discontinuous Roof Assembly
	Air Permeability
	TAS 116

	Product
	Test
	Test Standard

	Concrete Roof Tile
	Physical Properties
	TAS 112

	Clay Roof Tile
	Physical Properties
	C 1167

	Fiberglass Reinforced Composite Tile
	Physical Properties
	TAS 135

	Fiber Cement Tile or Shakes
	Physical Properties
	TAS 135

	Slate
	Physical Properties
	C 4068

	Underlayment

	Self-Adhered Underlayments
	Physical Properties
	TAS 103

	Nail-On Underlayments
	Physical Properties
	TAS 104

	Asphalt Based Underlayments
	Physical Properties
	See Section 2 of this Protocol

	Attachment Components

	Nails, Screws, Clips, etc.
	Corrosion Resistance
	Appendix E F of TAS 114

	Mortar (for use in mortar set tile Roof System Assemblies)
	Physical Properties
	TAS 123

	Adhesive (for use as a repair or supplemental attachment component)
	Physical Properties
	TAS 123(A)


1. Wind tunnel testing of rigid, discontinuous roof assemblies is optional and is only applicable to systems having rigid components which meet the size constraints set forth in TAS 108. 

2. Air permeability testing of rigid, discontinuous roof assemblies is only applicable to those systems which are to be tested in compliance with TAS 108 and is not required for those systems generally considered to be air permeable. This is a test to confirm the roof assembly would apply to wind tunnel testing.

3. All Underlayments with exposure limitation in excess of 30 days must submit enhanced Accelerated Weathering testing in conjunction with applicable Physical Properties testing. Exposure limitations up to a maximum of 180 days will be established through ASTM D 4798 as outlined in ASTM D 5147 for 1000 hours (cycle A); pass/fail established by physical properties testing of  the weathered samples. Physical properties testing where specimen size will not fit into the accelerated weathering device may be omitted.   [Mod 2140/Mod 2138]
Section 17 add to read as shown.  [Mod 2143]

17. Non-Rigid Tiles/Shakes/Slate/Shingles Products (Plastic):

17.1
Non Rigid, discontinuous roof assemblies shall be applied in compliance with the requirements set forth in the roof assembly Product Approval.

17.2 All non rigid, discontinuous roof assemblies, and roofing components therein, shall be tested in compliance with the following requirements, as applicable.

	Product
	Test
	Test Standard

	Non-Rigid, Discontinuous Roof Assembly
	Wind Driven Rain Resistance
	TAS-100

	Plastic Tile/Shake/Slate Systems
	Uplift Performance
	TAS-125

	Plastic Tile/Shake/Slate
	Outdoor Exposure

Xenon Arc
	G 26 (6500 watts) Test Method 1

or

G155 (4500 hours)

	
	Tensile Test
	D 638

(+/- 10% allowable difference between exposed and non-exposed samples)

	
	Flexural Test
	C 158

(+/- 10% allowable difference between exposed and non-exposed samples)

	Plastic Tile/Shake/Slate
	Self Ignition
	D 1929

(greater than 650oF)

	Plastic Tile/Shake/Slate
	Smoke Density Rating 
	E 84 (rating less than 450)

or

D2843 (rating less than 75)

	Plastic Tile/Shake/Slate
	Rate of Burning
	D 635

(Class C1 or C2)

	Underlayment

	Self Adhered

Underlayments
	Physical Properties
	TAS-103

	Nail-On Underlayments


	Physical Properties
	TAS-104

	Asphalt Based 

Underlayments
	Physical Properties
	See Section 2 of this Protocol

	Attachment Components

	Nails, Screws, Clips, etc.
	Corrosion Resistance
	Appendix E of TAS 114


1. All Underlayments with exposure limitation in excess of 30 days must submit enhanced Accelerated Weathering testing in conjunction with applicable Physical Properties testing. Exposure limitations up to a maximum of 180 days will be established through ASTM D 4798 as outlined in ASTM D 5147 for 1000 hours (cycle A); pass/fail established by physical properties testing of  the weathered samples. Physical properties testing where specimen size will not fit into the accelerated weathering device may be omitted.    [Added in the June 27, 2007 Commission Meeting]
TAS 126 Standard Procedures for Roof Moisture Surveys

Section 3 Terminology & Units.  Change to read as shown.

3.  Terminology & Units:

3.2.1    Core Cut – A sample of the roof system assembly extracted from an existing roof system for further analysis, including all elements of the roofing system (including and the deck materials only when the deck material is capable of moisture absorption well beyond its equilibrium content). excluding light weight and structural concrete, light weight insulating concrete, gypsum, and cementious wood fiber roof decks.  [Mod 2529r]

Section 12, Verification and Quantification.  Change to read as shown.

12. Verification and Quantification:

12.2.2     If the d Decking materials is capable of moisture absorption, excluding concrete, a portion of the deck material shall be included in the sampling.
[Mod 2529r]
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