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Introduction
The following is an introduction to joinery in metal, with a focus on zinc. A review of the photo gallery and a job site tour will allow you to see end results.  Engineered Assemblies is committed to your success, so contact with us and we will assist you.
Angled Standing Seam
[bookmark: anchor1]Description of System
· Façade cladding 
· Cladding small surface areas (fascias, dormers, mansards, etc.) 
[image: Desc]The angled standing seam is used in roof areas with a ≥ 5 ½ in 12 (25°) pitch, in the façade area and for cladding both large and small surface areas such as fascias, dormers, mansards, walls etc. With its height of ca. 1” (25 mm) and a seam width of ca. ½” (12 mm), roof and facade surfaces are clearly structured.
The angled standing seam is distinguished by its low material stress. In contrast to the double lock standing seam, the seam is only closed once, either by machine or by hand. Onsite, the angled standing seam is produced with the aid of a rollformer.
[bookmark: anchor2]	
Finishes
· ZINC-"Pre-weathered pro blue-gray" 
· ZINC-"Pre-weathered pray"*
Manufactured from sheet material
The patination process of ZINC- material can take longer in the façade area. In the transition period, bright-rolled material with qualities more likened to thin sheet metal, tends to reflect light.
ZINC-façade cladding should principally be carried out in ZINC-"Pre-weathered-pro blue-gray" or "graphite-gray"* finishes. Furthermore, we recommend using sheet material in order to significantly reduce wave formation (oil-canning), which is specific to thin sheet metal.
[bookmark: anchor3]

[bookmark: anchor4]
Material Thickness
· 0.7 mm and 0.8 mm are the two thicknesses of zinc that are commonly used for standing seam façade panels, although 1.0 mm has been successfully used due to the fact that seam is only closed once.
· 0.7 mm thick zinc is slightly more susceptible to “oil canning” however if certain precautions are taken during fabrication and installation the “oil canning” can be avoided with this slightly less stiff material, however 0.8 mm material is the norm for façade applications.
Seam terminations are slightly easier to craft with thinner 0.7 mm material. 0.8 mm thick zinc is recommended for wider panels.
· For facade cladding with angled standing seam, it is advantageous to manufacture the sections from sheet material and to edge these on a brake or press, in order to significantly reduce the inevitable formation of waves (oil-canning) which is specific to thin sheet metals


[bookmark: anchor5]Panel Length
· Limited section lengths, maximum 19’ (6 m)
The panel length should be reduced to a maximum of 19’ (6 m), otherwise it is almost impossible to handle behind scaffolding. The optimum reduction of distortion is achieved with panel lengths of 10” (25 cm). The panels are joined together with a single cross seam.
[bookmark: anchor6] Fastening
· Fastening is always indirect via clips in the seam area or clip strips in the outside perimeter areas. 
Three kinds of clips may be used: 
· Fixed Clips, 
· Sliding Clips, 
· Long, Sliding Clips
The number of clips per sq ft will depend on the prevailing wind loads, the fastening methods and the façade construction selected. Furthermore, the panel width and metal thickness also significantly influence the number of clips required.
[bookmark: anchor7]
Fixed Clip Area
· Fixed clip area for facades between 3 and 10’ (1.0 m and 3.0 m)
Fixed clips, which prevent the panels from sliding, should be installed on the upper 3' to 10’ (1 - 3 m) of the facade, depending on height of building (total length of individual panels).

[bookmark: anchor8]Fasteners
· Mainly stainless steel screws
Attaching ZINC facades is primarily dependent on the type and design of the base construction. Construction requirements taking account of wind loads and building height, as well as panel width, length and metal thickness must be considered when selecting fastener type.
[bookmark: anchor9]
Cross-Seams
· Single cross seam
Cross seams are created for design purposes and to separate individual panel lengths. In façade cladding with angled standing seam, the individual panels are joined together with a single cross seam.




Tile Systems 
System Description
· Diversity of façade designs using ZINC- tile systems. 
· [image: ]Combination option of large and small tiles
As a rule, tiles are classified into large and small groups. Using the flat-lock tiles (large tiles), a substantially larger surface is visible. The square and diamond-shaped tiles fall into the small tile category.
[image: ]In contrast to sheets or shingles, tiles are provided with forward-folds on their topside and fold-backs on their bottom side, so that they can be connected using the hook-in seam technique.
Tiles (large, square and diamond-shaped) can be fabricated in all variations and recommended dimensions out of panels. They are made either manually or by machine. 



Dimensions / Material Thickness
· Flat-lock (large) tiles
Width from 333 mm to 600 mm
Horizontal length up to 3000 mm
Material thickness 0.7 / 0.8 mm
· Small tiles
Prefabricated square tiles NG 400
Material thickness 0.8 mm
The adjacent table outlines the dimensions of prefabricated flat-lock (large) files in metal thicknesses of 0.7 mm / 0.8 mm. Other dimensions will be fabricated upon request.
Square-shaped tiles are produced in the nominal size of 400, with a visible surface of 350 / 350 mm. Other dimensions / metal thicknesses can also be fabricated upon request.
** ZINC-bright-rolled ZINC "pre-weathered PRO", example: material thickness 0.8 mm (metal thickness 0.7 mm, and other dimensions also available
Fixing
· Indirect with clips on a full-surface substructure.
· One below the other, using a hook-in seam technique.
The upper tiles are hooked into the fold-backs of the lower tile, while the top is fastened to the full-surface substructure with clips.
A recess in the fold-backs of ZINC-tiles facilitates the precise layout of the fasteners and prevents the material from shifting laterally.
[image: http://www.engineeredassemblies.com/images/Transparent_line.gif]


[image: ]Vertical Panels 
System Description
· Façade cladding
· Cladding of small surfaces (fascias, attics, soffits, etc.)
ZINC-panels are particularly suited for use on façades with high aesthetic requirements, such as commercial / office buildings or public buildings having a modern, "technical" appearance. But more and more, ZINC-panels are also being used to cover small surfaces such as dormers, attics and soffits.
Vertical Reveal Panels with a building depth of 25 mm open up a host of design possibilities, as they can be installed either horizontally or vertically. The variable width of the shadow joint (0 mm – 30 mm) contributes to the individuality of the structure.
Furthermore, concave and convex rounded surfaces can be realized, although, as a rule, ZINC's Department of Application Technology should be consulted during the design phase.
ZINC-Vertical Reveal Panels with the tongue and groove system are fixed invisibly in the groove area. For horizontal application, installation must be done from top to bottom.

Width / Material Thickness
· Width 200 – 333 mm
· with a material thickness of 1.0 mm
It is generally recommended that both ends of the panel are provided with fold-backs to provide reinforcement. These are especially necessary for very wide buildings, in order to guarantee an unblemished surface. The fold-backs also prevent one from looking into the profile, e.g. where the ends are exposed.
Panel Length
· Standard lengths 3000 mm and 4000 mm
· Max. length 4000 mm
With direct fixing, linear expansion of the panels is balanced by limiting the size of the façade field to max. 4000 mm and by adjusting the substructure.
The ensuing horizontal / vertical joints can be executed in a number of ways, e.g. by installing splice plates or pilaster strip profiles behind the joint.
Note:
Vertical Reveal Panels are produced individually for each project, in the desired or required widths and lengths. Production is based on a bill of materials completed by the tradesman. However, precise dimensioning onsite is absolutely essential. All details, such as window integrations, corners, attics or base mouldings, etc. must be discussed with and agreed upon by the architect, during the planning stage and prior to installation. The layered construction, a detailed plan and façade screening must be set out by the architect/designer during the project phase.
See also building profiles


Fixing
· Direct to the substructure with rivets
Fixing is done directly to the substructure in the protruding leg of the groove side. It is covered by the spring pushed in from the next panel.
A two-part or multi-part non-corrosive metal bracket system is recommended. The required spacing of the substructure depends on expected wind loads, the selected static system (one, two or multi-field suppport), panel width and fasteners.
Permissible fixing distances for the panels can be taken from the measurement tables.
Fasteners
· Primarily blind pop rivets
Blind pop rivets have become the accepted fasteners for connecting cladding and metal substructures.They can be mounted from the front, so, it is not necessary for both sides of the workpieces to be connected, in order to be accessible.
The type of rivet selected is determined by various criteria:
· Static requirements/function
· Place of use
· Material thickness of work pieces/components to be connected
For application in the façade area, the use of non-corrosive materials is recommended. Approval of fasteners to be given by onsite building supervisors.
Joint Design
Linear expansion is accommodated by using expansion pieces. Statically connected fields cannot be longer than 4000 mm. The substructure for each façade field must be designed separately around the expansion gap.
· Splice plates (for horizontal and vertical installation)
A profile, which corresponds to the panel geometry, is installed behind the joint. In order to guarantee unrestricted linear expansion, the splice plate may only be fixed to the substructure on one side or connected to the panel on one side by riveting or glueing.
This joint design allows for continuous horizontal/vertical joints and does not affect the rear-ventilation space.
· Pilaster strip profile (for horizontal installation)
The vertical joint is accentuated with a pilaster strip e.g. as a sword profile. It can be either flush or protruding.
· Cornice profile (for vertical installation)
The horizontal joint can be accentuated with varied profile widths. It should be ensured that the rear-ventilation space is not interrupted or closed.
Further options for joint design can be found under:
Standard details/installation instructions





[image: ]Horizontal Reveal Panels
Reveals create strong shadow lines accentuating the horizontality of the facade. Panel height can be dimensioned to correspond to the scale of masonry, stone, clapboard and other systems dimensions. 
In order to protect the surface during production and transportation and, to provide protection during construction, the facade systems are covered in a strippable film. The strippable film is a one-sided self-adhesive protective sheet, which is applied in the factory and should be removed immediately following installation, at the end of each working day.
Panel width / Material Thickness
· 0.8 mm (22 gauge) for 6”-8” (152-203mm)
· 1.0 mm (20 gauge) for 8”-10” (203 - 254mm
· 1.2 mm (18 gauge) for 10”-12” (254 - 305mm)
It is recommended that the ends of the panel be provided with additional foldbacks to prevent water incursion and to prevent viewing behind the profile. An alternate recommended detail is to frame the exposed panel end into a J-trim or other profiled flashing trim piece to achieve the same purpose.
Panel Length
· Standard length is 10' (3m)
· Maxiumum length is 20' (6m)
Panel lengths over 13’ (4m) must be allowed to expand and contract with temperature change with the use of slotted holes for fasteners or special sliding clips available from ZINC.
It should noted that long panels can be difficult to handle and are more easily damaged during installation.
Slip plates between panels allows for the linear expansion that occurs due to temperature changes. This gives a seamless appearance.
Vertical joints, if desired, can be designed in a number of ways, e.g. by rear-installed splice sheets or pilaster strip profiles.
Fastening
· Concealed fastening with stainless steel fasteners
The reveal panel is fastened to galvanized hat channels or Z-girts with stainless steel fasteners of a size and frequency adequate to resist wind loads. The fasteners are screwed through the bottom flange of the profiled panel. The top flange of the subsequent panel slides up and into the return of the upper panel’s bottom flange. This, then, conceals the fastener heads of the upper panel and provides joint closure.
Fasteners
· Fasteners are designed to allow for movement of the panels.
· Self-tapping stainless steel screws are recommended
Self-tapping screws are particularly suitable for fixing the installation profile to the metal substructure. Installation is done in one operation, using an appropriate setting tool. No pre-drilling is required.
The Screws are Selected Based on Various Criteria:
· Static requirements/function
· Place of use
· Material thickness of work pieces/components to be connected.
Non-corrosive materials should be used in the façade area. Ensure that the fasteners are approved by Site Supervisors.
Panel selection is a personal choice, and working with an expert the Architect can bring the building to life.
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