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THE DEVIL IS IN THE DETAILS 

Credit: 1 AIA LU/HSW 
AIA course number: SSRLU3B 



Credit earned on completion of this course will be reported to AIA 
CES for AIA members.  
To receive a certificate of completion you must complete and pass 
the 10-question quiz following this presentation with an 80% or 
higher, then a certificate of completion will be available for 
immediate download. 
This course is registered with AIA CES for continuing professional 
education. As such, it does not include content that may be 
deemed or construed to be an approval or endorsement by the 
AIA of any material of construction or any method or manner of 
handling, using, distributing, or dealing in any material or product. 
 
Questions related to specific materials, methods, and services will 
be addressed at the conclusion of this presentation. 
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Presenter
Presentation Notes
Self-explanatory

Required by AIA/CES



LEARNING OBJECTIVES 

After this course, you should be able to: 

1. Understand that long term roof system performance requires 
long term thinking when designing details incorporated into a 
metal roof system. 

2. Distinguish between correct and incorrect details and know 
conditions that are best avoided when possible. 

3. Understand how roof penetrations should be specified and 
installed to provide long term weathertightness. 

4. Recognize what dissimilar metals are and how they affect a 
roof’s service life. 
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RIDGE DETAIL 
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Ridge detail of a major manufacturer.





RIDGE DETAIL 
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Ridge detail of another major manufacturer.




RIDGE DETAIL 
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Ridge detail of a third major manufacturer.  These three details are all for ridges.  Does that mean that one is right and the other two are wrong?  No, all three have been used by their respective manufacturers for years with great success.  
There are too many variables to consider:  environmental variables, aesthetic variables and different roof systems and panel profiles.
Therefore what this presentation will attempt to do is explore the philosophies of the details rather than give one specific detail to be used in all instances.




TWO BASIC PRINCIPLES 

 Think Long Term (20 Years) 
 Don’t count on exposed sealant to be a long-

term solution. 
 Use trim, fasteners and accessories that will last 

as long as the roof. 
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Presenter
Presentation Notes
We have taught roofing contractors to think short term when installing a roof or making a repair.  The specifications typically call for a one year workmanship warranty from the contractor.  Workers know that if they don’t get called back during the first year, they have no responsibility.  Since the owners typically don’t call them after the first year, they think they have done a good job on the roof.  The roof panels are guaranteed for 20 years.  We need to get them thinking about making a roof last at least 20 years.  A typical example of this type of thinking is the use of exposed sealant on a roof.  The UV will degrade it and it will not last for 20 years.
All accessories and their installation must last for 20 years as well.  It does no good for the panels to last 20 years if the ancillary items used on the roof don’t last.  The owner does not care where the leak is coming from, only that his roof is leaking.



RUSTED FASTENERS 
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This is a 10 year old roof.  The panels are in good shape except for the area around the fasteners.  As you can see, these are not long-life fasteners.  The roof is just about rusted completely through around the fasteners.




RUSTED VALLEY GUTTER 
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This is an 18 year old roof.  It too is in good shape.  However the galvanized valley gutter looks like it has been rusted out for about 4 or 5 years.




RUSTED FLASHING 
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This roof is about 8 years old.  The step-up flashing is galvanized and you can see that it is severely rusted, whereas the roof panels are in excellent shape.




VIDEO 
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NOW YOU MAY  BE ASKING, WHAT DOES A GOLF CLUB COMMERCIAL HAVE TO DO WITH STANDING SEAM ROOFS?

JUST LIKE IN THIS GOLF SHOT, THE MORE COMPLICATED YOU MAKE THE ROOF, THE LESS LIKELY YOUR CHANCES OF ACHIEVING A GOOD RESULT.  THE SIMPLER THE ROOF PLAN, THE EASIER IT IS TO GET A GOOD INSTALLATION.


NOTE: Make sure you download the video from SharePoint prior to presenting the course. The video will not play from the PowerPoint.



TWO BASIC PRINCIPLES 

 Think 20 years down the road 
 The harder you make something, the less chance it 

will be done right 

12
 

Presenter
Presentation Notes
We’re not looking for the slickest detail someone can think up.  We want a detail that will perform for the life of the roof and be as easy as possible to put together.




WHERE DO METAL ROOFS 
LEAK? 

 Penetrations 
 Roof Curbs 
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ROOF CURBS 

 Use curbs made from aluminum or stainless steel 
 Use under/over curbs 
 Require a minimum of 12” between the panel end 

and the diverter on the upslope end and 6” between 
the curb sides and panel seams 

 Use rib-to-rib curbs 
 Require roof contractor to supply and install curbs, 

not the HVAC contractor 
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Presentation Notes
Galvanized material, as previously noted, will not last.  Galvalume material will rust at the corners where it is welded, which melts the Galvalume coating.

Over/over curbs are frequently used but will leak at the panel seams.

These clearances are needed to ensure that the water can flow around the curb without building a water head on the seal between the curb and the roof panels.

A rib-to-rib curb eliminates fasteners in the roof down in the bottom of the roof panels.  




ROOF CURB 
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This curb is rusting at the welds.  




ROOF CURB 
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This is an under/under curb.  The panel ribs on the down slope end of the curb better be perfectly sealed or the roof is going to leak.




ROOF CURB 
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This is an over/over curb.  The panel seams on the up slope end of the curb are almost impossible to fully seal.  As you can see the installer tried to caulk the panel seams all the way to the high eave of the roof.






ROOF CURB 
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The installer tried to transition the curb flanges from being under the roof on the up slope end and the sides to on top of the roof at the down slope end.  This will allow the curb to be shingled in the roof but as you can see the slit in the roof panel at this transition point will leak.  




ROOF CURB 
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This Galvalume curb is rusting at the welds.  It also does not provide the proper clearance on the up slope end or sides of the curb.  




ROOF CURB 
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Presentation Notes
This curb is made from 0.080 aluminum and is an under/over curb which allows it to be “shingled” into the roof, to eliminate the chance of leaks at the panel seams.  It also allows for plenty of clearance at the up slope end and both sides.




WHERE DO METAL ROOFS 
LEAK? 

 Penetrations 
 Roof Curbs 
 Pipes/Structural Members 
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PIPE/STRUCTURAL 
PENETRATIONS 

 Do not use residential pipe jacks 
 Do not penetrate the panel seam 
 Do not block the flow of water 
 Require the roofing contractor to install or supervise 

all pipe and structural penetrations  
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INCORRECT PIPE JACK 
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Residential pipe jacks are not made to last for 20 years.  In some cases they may be made from a dissimilar material.




INCORRECT PIPE JACK 
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Pipe jacks supplied and installed by HVAC or other contractors are almost never the right type and are not properly sealed to the roof.  They will not last for an appreciable length of time.




INCORRECT INSTALLATION 
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Here, the right type of roof jack was used, but it is installed in the panel seam, which will allow leaks at the seam.




CORRECT PIPE PENETRATION 
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This is a high temperature pipe jack properly installed with one exception.  It does not have the stainless pipe clamp at the top to ensure a tight seal between the roof jack and the pipe.




INCORRECT INSTALLATION 
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What do you do when the pipe is so big that it blocks the flow of water in the panel in which it is installed?




CURB BASE 
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Order a curb base.  Tell the curb manufacturer what the diameter of the pipe is and they can build a curb base big enough to allow the base of the roof jack to be installed onto the curb base without blocking the flow of water.




CORRECT PIPE PENETRATION 
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AFTER THE PIPE CURB IS INSTALLED, A HOLE IS CUT OUT FOR THE PIPE AND A RUBBER ROOF JACK IS INSTALLED.  THIS ALLOWS WATER TO FLOW UNOBSTRUCTED AROUND THE PIPE PENETRATION.




CORRECT PIPE PENETRATION 
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Two-piece pipe curbs and retrofit rubber roof jacks can be used to seal around pipes already in place before the roof is installed.




PENETRATIONS BY OTHER 
TRADES 
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This is a typical result of allowing other trades to install roof penetrations.  In this case a plumber installed a gas line to HVAC equipment.




PENETRATIONS BY OTHER 
TRADES 
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Here, electrician and plumber ran their lines through one pipe jack.  This will never be water tight.




PENETRATIONS BY OTHER TRADES 
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The lightning protection contractor put a penetration in this roof at the worst possible location – the eave end of a 70’ long valley.




PENETRATIONS BY OTHER 
TRADES 
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Here a lightning protection contractor installed copper (dissimilar metal) air terminals and caulked them to the ridge flash.  The UV will eat up the caulk within a couple of years at best.




PENETRATIONS BY OTHER TRADES 
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There are good solutions for lightning protection penetrations.  This one uses a compression washer.




PENETRATIONS BY OTHER TRADES 
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Here is a picture of the detail in practice.




PENETRATIONS BY OTHER TRADES 
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Another detail uses a rubber roof jack and plastic conduit.




PENETRATIONS BY OTHER TRADES 
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Here is a picture of that detail in practice.




PENETRATIONS BY OTHER TRADES 
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When an electrician does something like this, there is not much you can do to fix it without tearing all the conduit out, replace the roof panel and starting over.




WHERE DO METAL ROOFS 
LEAK? 

 Penetrations 
 Roof Curbs 
 Pipes/Structural Members 

 Details 
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DETAILS VALLEY 

 Use a vertical leg SSR when possible 
 Use a valley trim that is wide enough to handle the 

flow of water 
 At fixed eave valleys, use triple bead tape sealer 

and place fasteners at a close enough spacing to 
prevent “fish mouthing” 

 Do not use offset cleat method on roofs with low 
pitches 
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Vertical leg roofs are much easier to bevel cut than trapezoidal roofs which involve compound angles.

Make sure that the valley trim is wide enough to allow the water to flow off unobstructed.

Fasteners must go through tape sealant to prevent leaks.




INCORRECT BEVEL CUTTING 
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Don’t do this.  Bevel cut the panels.




CORRECT BEVEL CUTTING 
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This is a good job of bevel cutting the panels and providing plenty of clearance between the valley diverter and the panel ends.

This is harder for this panel to be installed on hips and valleys than a vertical leg standing seam. 




VERTICAL RIB PANEL INSTALLATION 
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This picture shows a good vertical rib panel installation at a valley.




OFFSET CLEAT 
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This picture shows a valley that is using an offset cleat.  Make sure that the fasteners in the offset cleat are installed through the tape sealer and that the fastener spacing is close enough. Also, this detail cannot be used on roof slope less than 3:12.  On lower slopes, water can build up and flow over the offset cleat and drip over the end of the valley trim.




TRIM INTERSECTIONS 

 Seal properly between trim pieces 
 Shingle trim where required 
 Make attachments “in the high” when you 

can 
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VALLEY INTERSECTION AT UPSLOPE END OF 
DORMER 
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Mitering valley trim together is much harder than most people realize.




VALLEY INTERSECTION AT UPSLOPE END OF 
DORMER 
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Even so called architectural roofers often have a hard time doing it right.




VALLEY INTERSECTION AT UPSLOPE END OF 
DORMER 
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The most fool proof way to do it is to field cut outside closures to seal the area from the last roof panel to the valley diverter and run the ridge flash to the valley diverter.  Then tab the ridge flash down, over the valley diverter and seal them in the high.  The means you only have to miter and seal the up slope half of the valley trim.




PLAN REVIEW 
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                     Dead Valley 

Presenter
Presentation Notes
We are not saying that architectural details shouldn’t be used on metal roofs.  We do want everyone to realize that these details require preplanning, review of the detail before material is ordered and skill to install.  To ensure that the roof performs properly, specify that the installed attend a manufacturer installation course and that the manufacturer inspect the roof a minimum of three times.




DETAILS DEAD VALLEY 

 Create an end lap in the roof panel where 
the valley trim terminates 

 Try to lay out panels so a panel seam does 
not hit at the valley termination point 

 You may need to press break a special 
panel 
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A dead valley is one in which the valley trim stops before reaching the eave of the roof, thereby creating the need to have the valley trim transition from being under the roof panels to on top of the roof panels at its termination point.




DEAD VALLEY 
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This dead valley is obviously not properly installed.




DEAD VALLEY 
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Nor is this one.




DEAD VALLEY 
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This one is closer but an end lap should have been created in the roof panel at the valley termination point.




DEAD VALLEY 
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 THE VALLEY TRIM AND ROOF PANELS ARE SHINGLED PROPERELY FOR THE WATER FLOW.  THE INSTALLER ALSO FIELD CRAFTED A CLOSURE TO SEAL OFF THE LEFT SIDE OF THE VALLEY.




DEAD VALLEY 
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A SPECIAL WIDTH PANEL WAS USED AT THIS DEAD VALLEY TO ELIMINATE THE PANEL RIB THAT WOULD HAVE BEEN IN THE MIDDLE OF THE WATER FLOW.




DEAD VALLEY 
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A SPECIAL WIDTH PANEL WAS USED HERE TO PROVIDE ENOUGH AREA TO ALLOW FOR SWIFT WATER DRAINGE FROM THE ROOF WITH OUT FLOODING ONE SMALL AREA.




PLAN REVIEW 
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Eave Offset 

Presenter
Presentation Notes
EAVE OFFSETS ARE CREATED WHEN THE ROOF WIDTH CHANGES




DETAILS EAVE OFFSET 

 On short offsets, consider using gutter in lieu 
of rake trim 

 On long offsets, install a slip joint to allow for 
the differential in thermal movement 
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EAVE OFFSET 
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Here the installer bent the open end of the rake trim down and caulked it.  Not a long lasting solution.




EAVE OFFSET 
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Here the installer cut a slit in the roof panel and caulked it.  Again, not a long lasting solution.




EAVE OFFSET 
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The installer on this roof field crafted a zee closure, installed at an angle to direct the water off the roof and sealed it to both the roof and the rake trim.




EAVE OFFSET 
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When the roof is pinned to the structure at the eave, long offsets should be separated with a slip joint to allow for the differential in thermal movement between the two roof panels.




PLAN REVIEW 
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Ridge 

Ridge 

Ridge Offset 

Dutch Hip 

Presenter
Presentation Notes
Dutch Hips and Ridge Offsets are very much alike in the things to watch out for.




DETAILS RIDGE OFFSET 

 Where possible, fix the roof at the ridge and 
use a simple ridge flash 

 Install an EPDM membrane under the trim 
intersection at the ridge 
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RIDGE OFFSET 
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Simple flashings at the ridge and rake make it easier to miter them together where they meet.




RIDGE OFFSET 
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Installation of a flexible membrane under these trim conditions is cheap insurance against leaks.




DETAILS PARAPET WALLS 

 Allow for thermal movement 
 Surface mount counter flashing is the least 

likely method to stay watertight 
 Build in redundancy at “less than perfect 

conditions” 
 Use welded aluminum crickets and other 

appurtenances where needed 
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RIDGE/PARAPET INTERSECTION 
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This ridge flash is going to expand and break the caulk seal very quickly.




RIDGE/PARAPET INTERSECTION 
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This picture shows how flexible membrane can be used to seal this condition.  This particular membrane carries a 20 year warranty from the manufacturer.




HIGH EAVE/PARAPET INTERSECTION 
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The pilasters being out of plane with the rest of this wall made it very difficult to seal.  




HIGH EAVE/PARAPET INTERSECTION 
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The chamfered edges of the pilasters mad it even more difficult to seal.  The original trim, while installed in a very neat manner, leaked profusely.  The installer had to go back and remove the trim and add flexible membrane with termination bars and then install new trim.




LOW EAVE/PARAPET INTERSECTION 
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Parapet walls with offsets must have diverters installed to direct the water around the offset.  When asked why they didn’t install a diverter at locations like this, they invariably say “it wasn’t specified so I didn’t provide it”.




PARAPET OFFSET 
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This welded aluminum cricket, properly installed, will last long 40 years or longer.




PARAPET OFFSET 
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Properly detailed, crickets can be made to fit any wall offset.




PARAPET 
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Crickets can be made to fit most any wall offset, but they need to be specified or  the contractors will not provide them.




DETAILS ROOF TRANSITIONS 

 Try to keep transitions outside the building 
envelope 

 If this is not possible, seal the wall area with 
metal or a waterproof membrane before 
installing the roof 

 Use with caution in areas that experience 
heavy ice and snow 
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ROOF TRANSITION 
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This roof transition leaked badly.




ROOF TRANSITION 
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IF THE VERTICAL TRANSITION IS SHORT A METAL FLASHING CAN BE INSTALLED UNDER THE UPPER ROOF THAT WILL OVER LAP THE VERTICAL LEG OF THE TRANSITION FLASHING AT THE LOWER ROOF.

ON WOOD STRUCTURES, A PEEL AND STICK MEMBRANE CAN BE USED TO CHANNEL ANY WATER LEAKAGE TO THE OUTSDIE OF THE ROOF ENVELOPE.




ROOF TRANSITION 
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Sliding ice and snow will tear the rib covers off of transitions. 




OTHER AREAS OF CONCERN 

 Corrosion 
 Cutting Metal Panels 
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CORROSION FROM IMPROPER CUTTING OF 
PANELS 
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This panel was cut with an abrasive blade saw.  There are now saw blades, such as the Dynamic Fasteners’ Slasher that cut the metal without melting the Galvalume coating.




RUST DEBRIS FROM CUTTING PANELS ON ROOF 
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Never cut panels on the roof regardless of what type of saw blade you are using.  The swarf thrown on the roof will cause permanent staining and, if enough of it accumulates in one place, it could rust completely through the roof panel.




OTHER AREAS OF CONCERN 

 Corrosion 
 Cutting Metal Panels 
 Dissimilar Metals 
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LEAD ROOF JACK 
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Lead is a dissimilar metal to the zinc and aluminum in Galvalume.  While not as corrosive as copper, it can still stain the panels.




GRAPHITE ON ROOF 
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Presentation Notes
GRAPHITE IN A LEAD PENCIL WILL DESTROY THE GALVALUME PROTECTIVE COATING RESULTING IN RUST, AND DEGRADATION.




COPPER LIGHTNING CABLE 
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Copper will cause galvanic corrosion to Galvalume or galvanized panels, even if they are painted.




COPPER 
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The copper does not have to be in contact with the roof panels to cause galvanic corrosion.  Water dripping off of the copper contains dissolved copper ions and as this picture shows, will cause corrosion.




AC CONDENSATE 
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This means that condensate from roof top AC units will have dissolved copper ions and should be piped off of the roof to prevent corrosion.




AC CONDENSATE 
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A close up of the AC condensate causing corrosion on a brand new roof.




TREATED WOOD 
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Treated wood, often installed on roof tops after the installer is gone, contains copper compounds which are highly corrosive to metal roofs.




TREATED WOOD 
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Treated wood was used to hold the PVC pipe to get the condensate off of this roof.  However, the treated wood was doing just as much damage as the condensate would have done.  




S-5! CLAMPS 
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Presentation Notes
A better way to stabilize pipe on a standing seam roof is by using S-5! clamps,.  These clamps attach to the panel seams without penetrating them and they don’t impede the thermal movement capabilities of the roof.




OTHER AREAS OF CONCERN 

 Corrosion 
 Cutting Metal Panels 
 Dissimilar Metals 

 Underlayments  
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FELT UNDERLAYMENT 
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Don’t rely on roofing felt as insurance against leaks.  Felt will eventually start absorbing water and rust the roof panels from the bottom up.




FELT UNDERLAYMENT 
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As you can see, the roof clips in this area were about rusted away, leaving this roof susceptible to a blow-off in high winds.




RED ROSIN PAPER 
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Red Rosin paper can also absorb water and rust metal roofs from the bottom up.




RED ROSIN PAPER 
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Best to use synthetic or peel and stick underlayments, though they can also hide problems.




PEEL AND STICK UNDERLAYMENT 
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Peel and stick membranes can prevent leaks into the building but may mask a leak in the roof.  By the time you figure out the metal roof has been leaking, you may have severe damage.




OTHER AREAS OF CONCERN 

 Corrosion 
 Cutting Metal Panels 
 Dissimilar Metals 
 Improper Repairs 

 Underlayments 
 Ice and Snow 
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ICE AND SNOW 
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On steeper sloped roofs, sliding ice and snow will cause problems at pipe penetrations.




ICE AND SNOW 
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Cast iron pipes tend to shear off at the roof surface.




ICE AND SNOW 
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A snow fence is pretty easy to install upslope from pipe penetrations.




ICE AND SNOW 
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Gutter should not be considered a snow retention device.  Ice and snow will overwhelm it.




ICE AND SNOW 
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Again a snow fence upslope from the gutter will protect it.




ICE AND SNOW 
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In areas that receive substantial snow, don’t allow the roofer to tab the panel seams as the sliding snow will bend them back out.




ICE AND SNOW 
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Use snow retention at conditions in which you have an upper roof above a lean-to roof.  If ice and snow fall to the lower roof, you may experience severe damage to the lower roof.




ICE AND SNOW 
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This lower roof, just outside Chicago, is 22 gauge with joists 2’-6” on center.  As you can see, the impact load of ice and snow falling from the upper roof cratered this area of the lower roof.




ICE AND SNOW 
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On steeper sloped roof, you should also consider areas in which panel ribs are perpendicular to each other.  This 4:12 roof has a fairly long slope on the right, allowing ice and snow to slide down the roof and impact the panel seams to the left.




ICE AND SNOW 
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As this picture shows, the impact is ripping the panel seams apart.




ICE AND SNOW 
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This is a church roof in a canyon outside of Salt Lake City.   The roof in the back ground is 16:12 while the roof in the foreground is 4:12.  Since this side of the roof is the where the front door is located, snow protection was installed.




ICE AND SNOW 
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The back side of the church is identical except no snow protection was installed.  The ice and snow sliding down the valley sheared the panel seams from this snap seam standing seam roof.  This is a good reason to use snow protection and to use field seam standing seam roof panels as opposed to snap seams.




ICE AND SNOW 
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Another snap seam roof in a canyon outside of Salt Lake City.  As the ice and snow slid down the valley, the panel ribs tried to compress the snow.  At the end of the valley, the panels in the foreground has their seams laid over flat.  The panels in the back ground, having the open side of the seam to the moving snow, came unsnapped and were forced laterally away from the valley.




ICE AND SNOW 
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As you can see from this view, the lateral force of the snow was substantial.




ICE AND SNOW 
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This roof did have a line of snow retention.  However it was not engineered for this roof and this snow load and thus was displaced when the snow started moving.  This roof should have had several rows of snow retention devices at properly spaced intervals.  The S-5! website provides a program to design the locations of snow retention for most any roof at http://www.s-5.com/calculator/index.cfm 




S-5! COLORGUARD 
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The S-5! Colorguard system works well and uses strips of metal the same color as the roof to increase aesthetic appeal.




PLASTIC SNOW GUARDS 
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Snow retention devices that are glued on have many drawbacks.  1 – they are glued to the paint so if they get torn off, the paint comes off too.  The paint warranty will not cover this. 2 – They tend to yellow over time.  3 – They must be attached in temperatures of 50 degree or higher and they require this temperature for at least 50 consecutive days.  4 – There is no engineering calculator for these that a contractor can access so contractors tend to just guess at how many they need for a given roof.




QUESTIONS? 

THANK YOU FOR YOUR TIME 
THIS CONCLUDES THE AMERICAN INSTITUTE OF 
ARCHITECTS CONTINUING EDUCATION SYSTEMS 
COURSE. 
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OTHER POPULAR AIA 
PRESENTATIONS BY MBCI 

Find more at mbci.com/metal-institute 
 A Review of Metal Panel Warranties (SSRWTW2) – 1 AIA LU 

 Insulated Metal Wall and Roof Panels (IMP003) – 1 AIA LU 

 Retrofit Roof Systems (NURF-1B) – 1 AIA LU 

 Standing Seam Metal Roofing (SSRLU2B) – 1 AIA LU 
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Presenter
Presentation Notes
We offer an informative and engaging presentation on Retrofit Framing Systems.
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