i i

STANDING SEAM METAL ROOFING

Presented by MBCI

m Credit: 1 AIA LU/HSW
AIlA course number: SSRLU2B




Credit earned on completion of this course will be reported to AlA
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
AlA of any material of construction or any method or manner of
handling, using, distributing, or dealing in any material or product.

be addressed at the conclusion of this presentation.



Presenter
Presentation Notes
Self-explanatory

Required by AIA/CES


LEARNING OBJECTIVES

After this course, you should be able to:

1. Understand the differences in application parameters for
various standing seam metal roofing systems.

2. Understand wind uplift testing as prescribed by Underwriters
Laboratories and ASTM E1592.

3. Recognize complicated design details that should be carefully
specified and reviewed when using metal roofing.

4. Comprehend available warranties and be able to select the
appropriate one for a project.
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STANDING SEAM PROFILES

= Utilitarian or Architectural in Nature
= Numerous Widths and Profiles
= Varying Seam Joinery — Snap or Field Seamed

TRAPEZOIDAL RIB VERTICAL RIB

Double-Lok® LokSeam®



Presenter
Presentation Notes
STANDING SEAMS ARE GENERALLY CATAGORIZED INTO TWO GROUPS – TRAPEZOIDAL RIB AND VERTICAL RIB .

TRAPEZOIDAL RIBS ARE USED MOSTLY IN PRE-ENGINEERED BUILDINGS WHERE COSMETICS ARE NOT OF PRIME IMPORTANCE, OR ON VERY LOW SLOPE ROOFS WHERE THE ROOF IS NOT A COSMETIC FEATURE.  
BEST USED WITH SIMPLE ROOF PLANS (GABLE OR SINGLE SLOPED).  IF YOU HAVE COMPLICATED ROOF GEOMETRY WITH HIPS, VALLEYS, DORMERS, ETC. CONSIDERATION SHOULD ALWAYS BE GIVEN TO THE VERTICAL RIB PANELS WITH COMPLICATED ROOF GEOMETRY BECAUSE FLASHING DETAILS ARE MUCH EASIER TO ACCOMPLISH WITH THE VERTICAL RIBS.



STANDING SEAM — WATER
SHEDDING (HYDROKINETIC)

= Many different seam designs and panel widths

= Many, but not all, are architectural in nature

=  Minimum roof pitch varies by panel and manufacturer

= Some systems are structural. Others may require a solid deck
= Some systems may require a waterproof underlayment

= Many systems lay flat to deck, causing inconsistencies in the deck to telegraph
through the panels

= Always consult manufacturer for proper application parameters
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Presenter
Presentation Notes
THE MAIN THING TO REMEMBER IS: CHECK WITH THE PANEL MANUFACTURER FOR DESIGN PARAMETERS.  


STANDING SEAM - WATER BARRIER
(HYDROSTATIC)

= Generally have structural capacity

= Often mechanically field seamed

= May provide greater wind uplift resistance

= Critical trim design

= Testing specified — ASTM E2140 or FM 4471, Appendix G
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18"
FIELD-SEAMED SYSTEM
12" and 18" Also Available 12" also available



Presenter
Presentation Notes
USUALLY ARE STRUCUTRAL IN NATURE SO THEYCAN BE USED OVER OPEN FRAMING BECAUSE THE PANELS ARE CAPABLE OF SPANNING 4 TO 5      FEET

BECAUSE THE PANELS CAN ACCOMMODATE TEMPORARY WATER SUBMERSION, THE TRIM DETAILS ARE MUCH MORE CRITICAL SINCE THEY MAY BE EXPOSED TO WATER BUILD-UP.

Both the ASTM E2140 and FM 4471, Appendix G involve water head testing of the panel assemblies. End laps must be included.


DESIGN & TESTING

Evolution of Panel Design

= Through-Fastened Panel Systems Designed From Section
Properties (Panels Do Not Change Shape Under Load)

PBR PANEL
36" Y
. 1%
¢
N SN SN SN
- A
SECTION PROPERTIES
NEGATIVE BENDING POSITIVE BENDING
PAMNEL Fy WEIGHT [me Sxe Maxo Ixe Sue Maxo
GAUGE (KSI) (PSF) [IMA/FT.) {IN.3/FT.) (KIP-IM.) (IN.4FT.) [IN_3/FT.) (KIP-IMN.)
29 60 * 075 0.0219 0.0357 1.2835 0.0242 0.0234 0.8423
26 60 " 0.94 0.0302 00511 1.8366 00369 0.0372 13373
24 50 1.14 0.0404 0.0733 2.1953 0.0506 0.0521 15594
22 50 1.44 00544 0.1042 3120 00709 0.0749 22427

* By is 80-ksi reduced to 60-ksiin accordance with the 2001 edition of the North American Specification For Design Of Cold-Formed Steel Structural Members - A2.3.2,



Presenter
Presentation Notes
ROOF SYSTEM DESIGN OF “THRU-FASTENED” PANELS CAN BE ADEQUATELY ACCOMPLISHED FROM SECTION PROPERTY CALCULATIONS BECAUSE THE PANELS DO NOT CHANGE SHAPE UNDER LOADING; THEREFORE, SECTION PROPERTIES DO NOT CHANGE.

Note: Update section properties -- a through fastened panel can't change its shape. standing seam panels change their shape under uplift



DESIGN & TESTING

Evolution of Panel Design

= Standing Seam Roof Systems Designed From ASTM E1592
Testing (Panels Change Shape Under Uplift)
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Presenter
Presentation Notes
THE INDUSTRY HAS REPLACED TYPICAL LOAD TABLE DATA WITH ACTUAL PHYSICAL TEST PERFORMANCE VALUES.  A LOT OF TIME, MONEY, AND EFFORT HAS BEEN EXPENDED IN ACHIEVING THIS MORE RELIABLE INFORMATION.  Section Properties can be used to calculate gravity loads, because the panels do not change their shape.




DESIGN & TESTING

UL 580 Test (Class 30, 60 or 90)

Includes deck/roof assembly — not just panels alone
Test specimen allows for perimeter fastening

Field or roof and product comparison test only

Test does not simulate real conditions

Test does not provide maximum load capability



Presenter
Presentation Notes

UL 90 REQUIREMENTS APPEAR IN MOST METAL ROOF SPECIFICATIONS.  THE 580 TEST HAS NEVER BEEN A “REAL WORLD” TEST, BUT RATHER A BENCHMARK BY WHICH THE SPECIFIER COULD COMPARE PRODUCT PERFORMANCE.

IN THE PAST, THE UL 580 TEST WAS THE PRIMARY TEST STANDARD FOR EVALUATING SSRs.  IT IS STILL RECOGNIZED BY CODE BODIES AND INSURANCE COMPANIES, HOWEVER, NEWER AND MORE STRINGENT TESTS SUCH AS FACTORY MUTUAL AND ASTM E-1592 ARE TYPICALLY SPECIFIED. 
THE U.L. FOLLOW-UP PROGRAM REMAINS A “WATCH DOG” FOR ADHERENCE TO STEEL QUALITY, PROPER CLIPS, ETC.



DESIGN & TESTING

UL 580 Test Chamber



Presenter
Presentation Notes
THIS IS A UL 580 TEST CHAMBER.  UNDERWRITER LABORATORIES ARE LOCATED IN CHICAGO AND IN RESEARCH TRIANGLE, NC.  TO RUN A TEST, THE MANUF. MUST SHIP SUBSTRATE AND ROOF PANEL MATERIAL TO THEIR LAB, SEND PERSONNEL TO BUILD THE TEST SPECIMEN.  EACH PANEL PROFILE AND EACH SUBSTRATE VARIATION MUST BE TESTED.  IT IS CONCEIVABLE THAT ONE PANEL PROFILE COULD HAVE 4 OR 5 DIFFERENT UL CONSTRUCTION NUMBERS.  MBCI HAD SO MANY PROFILES AND VARIATIONS THAT IT WOULD HAVE BEEN A TREMENDOUS EXPENDITURE SO WE PETITIONED UL TO LET US BUILD A TEST CHAMBER TO THEIR SPECIFICATION IN OUR PLANT IN HOUSTON.  THEY GRANTED OUR REQUEST AND NOW WE PAY FOR A U.L. TECHNITION TO COME TO OUR PLANT AND WITNESS THE TEST AND WRITE THE REPORTS.

Notes:
hour-long oscllation phase. simulates wind gust. shows fatigue
If you have UL-90, you have class 4 impact resistance


DESIGN & TESTING



Presenter
Presentation Notes
TEST SPECIMEN BEING PREPARED FOR UL 580 TEST.  UPPER AIR CHAMBER IS REMOVED TO FACILITATE INSTALLATION OF THE TEST PANELS.



DESIGN & TESTING

ASTM E-1592
= Panel Length Based on Number And Length of Clip Spacings
= Panel End(s) Fastened based on Panel Length

= Evaluates Panels and Clips, But Not Attachment to
Substructure

= Tests to Ultimate Failure

= Safety factor is determined by number of tests performed



Presenter
Presentation Notes
THE NEXT GROUP TO GET INVOLVED IN UPLIFT TESTING WAS THE CORP OF ENGINEERS.  MILITARY FACILITIES ALL OVER THE U.S. WERE BIG USERS OF METAL ROOFING.  AS UPLIFT FAILURES OCCURRED IT BECAME APPARENT THAT THE U.L. CRITERIA WAS NOT GETTING THE JOB DONE.  AN ASTM COMMITTEE WAS WORKING ON A NEW PROGRAM BUT WERE NOT MAKING MUCH HEADWAY SO THE COE DEVELOPED THEIR OWN UPLIFT TEST AND NAMED IT CEGS-07416.  A CORP. PROJECT WOULD HAVE A TYPICAL METAL ROOFING SPEC. AND TACKED ON TO THE END WAS A 15 PAGE DESCRIPTION ON HOW TO PERFORM THIS TEST.  ANY MANUF. WANTING TO FURNISH MATERIALS ON A COE PROJECT HAD TO SUBJECT THEIR PANELS TO THIS UPLIFT TEST.  THERE WAS NO U.L. LAB TYPE FACILITY AROUND SO THE MAJOR MANUF. AT THE TIME SCRAMBLED TO GET AN INDEPENDENT LAB TO BUILD AN APPARATUS TO PERFORM THIS TEST.  ONCE THE MAJOR PLAYERS ACCOMPLISHED THIS, THE ASTM COMMITTEE CAME OUT WITH A NEW STANDARD CALLED ASTM E-1592 WHICH IS RECOGNIZED BY THE COE.  BOTH OF THESE TESTS ARE NOT PASS/FAIL LIKE THE U.L. TEST.  THESE TEST ESTABLISH UPLIFT VALUES BASED ON CLIP SPACING ETC.  THE LATEST ENTRY INTO THE TESTING GAME IS FACTORY MUTUAL.  THEY HAVE BY FAR, THE MOST COMPREHENSIVE AND DIFFICULT TESTING. 



DESIGN & TESTING



Presenter
Presentation Notes
THIS IS AN ASTM E-1592 TEST CHAMBER, ALSO IN OUR HOUSTON FACILITY.  IT IS MUCH LARGER THAN THE UL CHAMBER.  NOTICE THE PLASTIC FILM WHICH IS PLACED BETWEEN THE PANELS AND THE SUBSTRATE, CREATING A CONDITION WHERE THE PANELS AND ATTACHMENT DEVICES ARE WITHSTANDING ALL THE UPLIFT LOADING BEING APPLIED TO THE ROOF SPECIMEN.  AT LEAST ONE END OF THIS TEST SPECIMEN MUST HAVE UNRESTRAINED ENDS.




DESIGN & TESTING

How the broad flat of the panels University of Florida testing of wind
react to the applied uplift load uplift


Presenter
Presentation Notes
VIDEO SHOWING HOW THE BROAD FLAT OF THE PANELS REACT TO THE APPLIED UPLIFT LOAD.


DOWNLOAD VIDEOS PRIOR TO PRESENTING



ROOF ZONING
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Presenter
Presentation Notes
UNTIL THE COE TEST CAME OUT, TYPICAL ENGINEERING ON METAL ROOFS ASSUMED UNIFORM LOADING REGARDLESS OF LOCATION.  WE ASSUMED THAT WIND LOADS AFFECTED ALL AREAS OF THE ROOF THE SAME.  WHILE INVESTIGATING PAST FAILURES, THE COE CONCLUDED THAT RARELY DOES A ROOF FAIL IN THE MIDDLE OR “FIELD OF THE ROOF”.  THEY ALWAYS FAIL AT THE PERIMETER AREAS (RAKE AND EAVE) AND ESPECIALLY AT THE CORNER AREAS.  IN COE ENGINEERING, THEY ESTABLISH UPLIFT VALUES FOR A PROJECT AND ACTUALLY ZONE THE ROOF (I, II, AND III) ( I) IS THE FIELD OF THE ROOF, (II) IS THE EAVE AND RAKE CONDITIONS (AND THE RIDGE IN STEEPER SLOPES) AND (III) IS THE CORNER ZONE WHERE THE MOST UPLIFT FORCES ARE IMPARTED ON THE ROOF.  AS PREVIOUSLY STATED, THE COE TEST IS NOT PASS FAIL.  A MANUF. TESTED A PRODUCT AT CERTAIN CLIP SPACINGS AND ACHIEVED CERTAIN VALUES.  THE COE ESTABLISHED VALUES FOR EACH PROJECT. WHEN ALL THIS STARTED, MANY PRODUCTS ON THE MARKET COULD NOT ACHIEVE HIGH ENOUGH VALUES FOR PROJECTS WITH OPEN FRAMING AT 5’ SPACING (TYPICAL PRE-ENGINEERED BUILDING DESIGN), SO ADDITIONAL PURLINS WERE REQUIRED TO REDUCE THE PANEL SPAN CONDITIONS AT THE PERIMETER ZONES.  THIS LED TO MANY JOBSITE RUN-INS TRYING TO DETERMINE WHO WAS RESPONSIBLE TO FURNISH THE EXTRA STEEL MEMBERS.  THIS BECAME SUCH A SERIOUS PROBLEM THAT MOST OF THE MAJOR MANUF. REDESIGNED EXISTING PROFILES OR DEVELOPED NEW  PROFILE THAT WOULD YIELD GREATER UPLIFT VALUES WITHOUT THE NEED FOR ADDITIONAL PURLINS.  
THIS WAS ALL HAPPENING AROUND 1989 OR 1990.  FAIRLY RECENT HISTORY.  UP UNTIL THEN NO CONSIDERATION WAS GIVE TO EDGE ZONES, ETC.




SPECIAL DETAILS

Design Conditions that Require Special Attention
= Roof Transitions

= Dead Valleys

= Dormers

= Eave Offsets

= Ridge Offsets

= Crickets



Presenter
Presentation Notes
THESE ARE NOT DETAILS THAT WE CAN’T ACCOMMODATE.  ONLY ONES THAT NEED TO BE DONE CORRECTLY, OR THEY WILL SURELY BE A SOURCE OF WATER PENETRATION.




ROOF TRANSITIONS



Presenter
Presentation Notes
TO ACCOMPLISH A ROOF TRANSITION ON A CONTIGUOUS PANEL WITHOUT TRIM, THE INSTALLER MUST FIELD CUT THROUGH THE RIBS OF THE PANEL AND BEND THE PANEL TO ACCOMMODATE THE TRANSITION.  MOST MANUF’S. SUPPLY AN ACCESSORY “RIB COVER” ITEM TO COSMETICALLY REPAIR THE FIELD MODIFICATION, BUT WATER PROOFING IS DEPENDENT ON FIELD APPLIED SEALANT.  IF THE TRANSITION OCCURS AT THE EDGE OF THE BUILDING CREATING A FASCIA, THE WATERPROOFING IS NOT AS CRITICAL.  IF IT OCCURS OVER OCCUPIED SPACE OF THE BUILDING, AS IN THIS PHOTO, AN OVER AND UNDER FLASHING DETAIL WOULD PROVIDE A MORE POSITIVE WATERTIGHT CONDITION. THIS OVER/UNDER DESIGN WOULD EITHER REQUIRE THE FASCIA PANEL TO BE A SEPARATE PANEL, OR THE LOWER TRIM SHOWN IN THIS PHOTO WOULD HAVE TO EXTEND UP BEHIND THE VERTICAL FASCIA AND UNDER THE ROOF PORTION OF THE PANEL SO THAT ANY WATER INFILTRATION AT THE TRANSITION WOULD BE CARRIED OUT ONTO THE LOWER ROOFING PANEL.



ROOF TRANSITION
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Presenter
Presentation Notes
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 PEL AND STICK MEMBRANE CAN BE USED TO CHANNEL ANY WATER LEAKAGE TO THE OUTSDIE OF THE ROOF ENVELOPE.



DEAD VALLEYS

l* Eave

‘L Peak Dead Valley


Presenter
Presentation Notes
DEAD VALLEYS USUALLY RESULT IN THREE DIFFERENT FLASHING PARTS INTERSECTING AT THE SAME LOCATION.  IT ALSO GENERALLY FORCES EXCESSIVE WATER DRAINAGE DOWN A SINGLE PANEL.  DEPENDING ON LENGTH OF PANEL AND SLOPE, THIS COULD LEAD TO SUBMERSION OF THE PANEL RIB NEAR THE EAVE CONDITION. AS YOU CAN SEE ON THIS ROOF PLAN DIAGRAM, EVERYTHING IN “RED” MUST DRAIN DOWN A SINGLE PANEL TO EXIT THE ROOF.

THE OTHER ISSUE IS THE VALLEY TRIM MUST TRANSITION TO BEING UNDER THE ROOF PANELS TO OVER THE ROOF PANEL AT THE VALLEY TERMINATION POINT.



DEAD VALLEYS



Presenter
Presentation Notes
AN INEXPERIENCED INSTALLER DOESN’T KNOW HOW TO TRANSITION THE VALLEY FROM UNDER THE ROOF PANELS TO ON TOP OF THE ROOF PANELS AND QUITE OFTEN ENDS UP WITH SOMETHING LIKE THIS.



DEAD VALLEYS



Presenter
Presentation Notes
EVEN WITH AN EXPERIENCED SHEET METAL MECHANIC, THIS IS A DIFFICULT DETAIL TO ACCOMPLISH.  

HERE, THE VALLEY EXTENDS MUCH FARTHER AWAY FROM THE CRITICAL AREA, BUT IT IS STILL VUNERABLE TO WIND DRIVEN RAIN. 



DEAD VALLEYS
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Presentation Notes
THE OWNER OF THIS BUILDING GOT LUCKY AND PROBABLY WILL NEVER HAVE A PROBLEM WITH THIS INSTALLATION.



ROOF DORMERS

Undesirable Dormer Location

N

Desirable Dormer Location



Presenter
Presentation Notes
IF A DORMER IS PUT IN THE MIDDLE OF A ROOF AREA, TWO DEAD VALLEYS ARE CREATED WITH ALL THE ASSOCIATED NEGATIVES.

PLACE THE DORMER WHERE THE VALLEYS CONTINUE TO THE EAVE AND EVEN THE LOW B IDDER CAN USUALLY ACCOMPLISH THIS DETAIL EFFECTIVELY.



OFFSET EAVE CONDITIONS

Offset Eave Condition

Expansion Joint



Presenter
Presentation Notes
AN OFFSET EAVE CONDITION CREATES AN OPEN-ENDED RAKE FLASHING WHERE THE SHORTEST EAVE TRIM INTERSECTS THE RAKE TRIM AT THE OFFSET.  THE RESULT IS A TRIM CONDITION THAT THE ERECTOR CAN ONLY FIELD CUT AND CAULK AN END DAM THAT IS SUBJECTED TO CONSTANT RUSH OF WATER FLOW.  WATER INTEGRITY IS SOLELY DEPENDENT ON FIELD APPLIED SEALANT AND THE SHEET METAL EXPERTISE OF THE INSTALLER.  IN ADDITION, DEPENDING ON PANEL LENGTH, DISSIMILAR MOVEMENT BETWEEN ADJACENT PANELS AT THE OFFSET EAVE CONDITION COULD PRESENT A PROBLEM.

THE EASY REMEDY FOR THIS CONDITION IS TO INSTALL AN EXPANSION JOINT AT THIS LOCATION WHICH SWALLOWS OVER THE RAKE TRIM BELOW AND ALSO TAKES CARE OF ANY THERMAL EXPANSION REQUIREMENTS.



OFFSET EAVE CONDITIONS



Presenter
Presentation Notes
AS YOU CAN SEE, THE UPPER END TERMINATION OF THE RAKE FLASHING IS SUBJECTED TO A FLOOD OF DRAINAGE AND THERE IS NO GOOD WAY TO CLOSE OFF THE TRIM.  ALL THE ERECTOR CAN DO IS CUT SOMETHING  TO FIT AND USE FIELD SEALANT TO ATTEMPT TO WATERPROOF.



OFFSET EAVE CONDITIONS



Presenter
Presentation Notes
NOTE CRITICAL AREA CIRCLED IN RED.



OFFSET EAVE CONDITIONS



Presenter
Presentation Notes
ANOTHER METHOD OF HANDLING THIS DETAIL IF THE EAVES ARE GUTTERED,  IS TO CONTINUE THE GUTTER AS A RAKE CONDITION BETWEEN THE TWO EAVE GUTTERS.



OFFSET EAVE CONDITIONS



Presenter
Presentation Notes
THIS PHOTO SHOWS AN INSTALLED EXPANSION JOINT THAT COVERS OVER THE UPPER END TERMINATION OF THE RAKE FLASHING AT THE OFFSET EAVE CONDITION.



OFFSET EAVE CONDITIONS

— Offset Ridge Condition

Ridge

Ridge



Presenter
Presentation Notes
THIS DETAIL IS VERY  DIFFICULT TO WATERPROOF AND ALSO TO MAKE IT COSMETICALLY PLEASING.  HERE YOU SEE AN UPPER AND A LOWER RIDGE TRIM CONNECTED BY A RAKE TRIM.  THE LOWER ROOF AREA IS TERMINATED AGAINST A VERTICAL WALL WITH A RAKEWALL FLASHING.  AGAIN, THREE TYPES OF TRIM INTERSECTING AT THE SAME PLACE.



OFFSET RIDGE CONDITIONS



Presenter
Presentation Notes
IF THE SPECIFICATIONS CALL FOR A MANUFACTURER’S WEATHERTIGHTNESS WARRANY AND THERE IS AN OFFSET RIDGE CONDITION, MANUFACTURERS WILL HAVE A CERTAIN WAY THEY WANT THIS DETAIL INSTALLED.  IT TYPICALLY INVOLVES A MEMBRANE FLASHING UNDER THE METAL WHICH ACTUALLY DOES THE WATERPROOFING. 



OFFSET RIDGE CONDITIONS
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g

BATTENLOK PANEL — METAL DECK
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Presenter
Presentation Notes
DRAWING SHOWING FLASHDECK MEMBRANE MATERIAL REQUIRED TO PROPERLY WATERPROOF THIS CONDITION.



OFFSET RIDGE CONDITIONS
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Presentation Notes
THIS PHOTO EFFECTIVELY SHOWS THE THREE TYPES OF TRIM – RIDGE, RAKE, AND RAKEWALL.



CRICKETS



Presenter
Presentation Notes
THIS DESIGN WOULD CAUSE SERIOUS PROBLEMS IN SNOW AND ICE COUNTRY AND WOULD ALSO BE A POTENTIAL DRAINAGE PROBLEM IN HEAVY RAINS.  BY DIVERTING UPHILL WATER SIDEWAYS THROUGH TWO CRICKETS, THE DRAINAGE WATER MAY ACHIEVE DEPTHS THAT EXCEED THE PANEL RIB HEIGHT AND MAYBE EVEN RISE ABOVE THE SUBFLASHING HEIGHT.



CRICKETS

Large Cricketed Areas

L Parapet

/

Sl - =



Presenter
Presentation Notes
A LOOK AT THIS DESIGN IN PLAN VIEW DRAMATICALLY DEPICTS HOW MUCH ROOF AREA MUST DRAIN INTO ONE SPOT.  ROOF PANEL AREA SHOWN IN RED MUST DRAIN TO THE LOWER END OF THE VALLEY…..  IN A HEAVY RAIN, THE WATER CANNOT EXIT THE ROOF FAST ENOUGH TO PREVENT A BUILD UP OF WATER DEPTH.



CRICKETS



Presenter
Presentation Notes
PHOTO SHOWS INTERSECTION OF CRICKET, VALLEY, AND EAVE GUTTER.



CRICKETS



Presenter
Presentation Notes
WELDED ALUMINUM CRICKET TO ACCOMMODATE STEP-DOWN ROOF PLANE CONDITION.



ROOF PENETRATIONS

Curbs

= Roofer to Furnish and Install
= Made from Aluminum

= QOver/Under, Rib-to-Rib Style

= Provide Clearance at Side and Upslope End



Presenter
Presentation Notes
MOST MANUFACTURERS HAVE ALIGNED THEMSELVES WITH ONE OR MORE CURB MANUFACTURERS WHO BUILD CUSTOM CURBS THAT MATE UP WITH THE ROOF PANEL SIZE AND RIB CONFIGURATIONS EXACTLY.

IF THE ROOF IS DESIGNED TO LAST 20 PLUS YEARS, IT MAKES SENSE TO ENSURE THE FLASHINGS AT ROOF PENETRATIONS ARE GOING TO PERFORM LIKE THE ROOF PANELS.  BIG GOBS OF EXPOSED SEALANTS ARE NOT LONG TERM SOLUTIONS.





Presenter
Presentation Notes
WELDED STEEL CURB





Presenter
Presentation Notes
DOWN HILL SIDE TO CURB PENETRATIONS IS UNDER THE ROOF PANELS (AGAINST THE WATER FLOW)



CURBS



Presenter
Presentation Notes
BIG GOBS OF EXPOSED SEALANT!!!



CURBS



Presenter
Presentation Notes
A CUSTOM CURB WILL ALLOW FOR AN OVER/UNDER BASE FLASHING THAT EXTENDS UP UNDER THE UPHILL PANEL AND COUNTER FLASHES OVER THE DOWNHILL PANEL.  THE REQUIRES THAT THE CURB  MANUFACTURER WELD UP MATING PARTS FOR A PARTICULAR STANDING SEAM RIB.  ALSO, A DIVERTER CRICKET IS INSTALLED ON THE UPHILL SIDE TO AID IN DISPURSING WATER AWAY FROM THE PENETRATION.

RIB TO RIB CURB ALLOWS FOR THE CURB  TO BE INSTALLED AS IF A PANEL ENDLAP WITH OVER/UNDER CONDITION LAPPED PROPERLY WITH THE WATER FLOW.



ROOF PENETRATIONS

Pipe Penetrations

Roofer to Furnish and Install
Use Rubber Roof Jacks

Don’t Cut Through Panel Seam
Don’t Block Water Flow




PIPE PENETRATIONS
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Presentation Notes
DO NOT USE PIPE FLASHING DESIGNED TO BE USED RESIDENTIALLY WITH COMPOSITION SHINGLES.



PIPE PENETRATIONS



Presenter
Presentation Notes
THERE IS ABSOLUTELY NO EXCUSE FOR THIS CONDITION.  IF THE GENERAL CONTRACTOR ALLOWS THE MECHANICAL SUB TO STUB HIS PIPES OUT THROUGH THE ROOF PLANE PRIOR TO THE ROOF  BEING INSTALLED, THIS KIND OF THING IS SUB JECT TO HAPPEN.  A PENETRATION THIS SMALL SHOULD ALWAYS  BE OUT IN THE FLAT OF THE PANEL AWAY FROM THE RIBS.  OTHERWISE, THE INSTALLER HAS LITTLE CHANCE OF MAKING THIS A SUCCESSFUL INSTALLATION.

OF COURSE, A COUPLE OF POUNDS OF CAULKING WILL WATERPROOF THIS PIPE FOR A LITTLE WHILE, BUT PROBABLY NOT TOO PERMANENT.



PIPE PENETRATIONS



Presenter
Presentation Notes
ADEQUATE ROOM TO ACCOMMODATE  PROPER DRAINAGE WAS NOT ACHIEVED AT THIS PENETRATION.



PIPE PENETRATIONS



Presenter
Presentation Notes
CORRECT PIPE PENETRATION FOR LARGE PIPES REQUIRES THE USE OF A “PIPE CURB”.
NOTE UNDER/OVER AND RIB  TO RIB CUSTOM FLASHING WITH WELDED IN RIB CAP CELL AT DOWNHILL SIDE.



PIPE PENETRATIONS
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Presentation Notes
IT IS ALMOST IMPOSSIBLE TO WATERPROOF A PENETRATIONS THAT CUTS THROUGH A STANDING SEAM RIB WITHOUT THE USE OF A CUSTOM RIB-TO-RIB FLASHING.



PIPE PENETRATIONS



Presenter
Presentation Notes
IF THE SUPPORTS ARE INSTALLED PRIOR TO  ROOF INSTALLATION, A SPLIT FLASHING (TWO HALVES) IS REQUIRED.



WARRANTIES

=  Galvalume Substrate

=  Finish Warranties

= Silicone Polyester — 25 years

= Fluoropolymers — (Kynars) — 25 years
= Weathertightness Warranties

= Industry Standard
= “Day One” Responsibility



Presenter
Presentation Notes
GALVALUME HAS A 20 YEAR WARRANTY AGAINST RUST AND PERFORATIONS.  GALVANIZED, ON THE OTHER HAND, HAS ZERO WARRANTY.  GALVALUME IS AN ALUMINUM AND ZINZ COATING OVER A STEEL CORE.  GALVANIZED IS A TIN AND ZINC COATING.  GALVALUME WILL OUTPERFORM GALVANIZED IN EVERY APPLICATION EXCEPT FOR ANIMAL CONFINEMENT STRUCTURES.  THE GAS EMMITED FROM ANIMAL WASTE DOES BAD THINGS TO GALVALUME.  GALVANIZED IS THE BETTER CHOICE FOR SUCH AN APPLICATION.  IN THE EARLY YEARS OF GALVALUME THERE WERE PAINT PROBLEMS CALLED EDGE-CREEP WHICH WAS A SLIGHT DEGRADATION OF THE PAINT SYSTEM ALONG CUT EDGES.  THIS PROBLEM WAS RESOLVED BY ALTERING THE PERCENTAGE OF ALUMINUM IN THE COATING.  
FOR PRESENTATION PURPOSES, I REFER TO THE WEATHERTIGHTNESS WARRANTY AVAILABLE FROM ANY MANUFACTURER AS “INDUSTRY STANDARD” WARRANTY.   THE   “DAY ONE  WARRANTY”  IS AVAILABLE FROM SOME MANUFACTURERS.  WITH THESE WARRANTIES, THE MECHANICS OF  HOW THEY WORK MAY DIFFER BUT THE GUTS OF THE WARRANTY ARE VERY SIMILAR.   DETAILS I PRESENT APPLY TO MBCI’S WARRANTY AND MAY VARY SLIGHTLY FROM OTHER MANUFACTURER’S “DAY ONE WARRANTY”.



INDUSTRY STANDARD
WARRANTIES

= |nstaller is responsible for warranty work until roof has been
leak-free for 24 consecutive months (Manufacturer has no
liability until this occurs)

= Installer is responsible for proper installation of the roof system
for the full warranty term

= Most do not require a certified installer to be present during
roof installation



Presenter
Presentation Notes
WHEN THE FIRST W/T WARRANTY WAS CREATED, IT WAS CALLED A “LIMITED LIABILITY” WARRANTY AND ESTABLISHED THE MAXIMUM LIABILITY OF THE INSTALLER AND MANUFACTURER TOGETHER AS:  THE COST OF THE ROOF TO THE OWNER ON DAY ONE.  IN THE EVENT OF A REAL DISASTER, THEY COULD CONCIEVABLY SPEND THE ORIGINAL COST OF THE ROOF IN THE FIRST FEW YEARS OF THE WARRANTY.  IN THAT EVENT, THEY HAVE NO FURTHER LIABILITY EVEN IF THERE IS STILL 15 YEARS LEFT ON THE 20 YEAR WARRANTY.  OBVIOUSLY THIS DOES NOT HAPPEN OFTEN, HOWEVER, THERE ARE OWNERS AND ARCHITECTS WHO WANT FULL 20 YEARS WITH OUT LIMITS IN THE COVERAGE.  THAT IS CALLED A NDL WARRANTY AND COST MORE MONEY THAN A LIMITED LIABILITY WARRANTY.

IF A LEAK DEVELOPS AFTER THE FIRST YEAR, THE INSTALLER IS OBLIGATED TO REPAIR IT AND HIS 24 MONTH PERIOD STARTS OVER.  ONLY WHEN HE HAS KEPT THE BUILDING IN THE DRY FOR 24 CONSECUTIVE MONTHS DOES THE MANUF. ASSUME ANY LIAB.
“VERY IMPORTANT” 
IF THE INSTALLER DEVIATES FROM THE APPROVED DETAIL DRAWINGS, HE ASSUMES RESPONSIBILITY FOR THAT DETAIL FOREVER.  HE HAS LET THE MANUF. OFF THE HOOK AS FAR AS THAT DETAIL IS CONCERNED.



“DAY ONE” WARRANTY

Requires certified installer on job at all times

Requires minimum of three field inspections during installation
by an independent or qualified roof consultant

Inspection reports determine if action is required early on in the
roof application

Manufacturer is responsible for all warranty work from date of
substantial completion



Presenter
Presentation Notes
WHEN THIS WARRANTY WAS INTRODUCED, WE STARTED ISSUING PHOTO ID’S TO EVERYONE WHO BECOMES CERTIFIED.  IT IS EASY TO SAY THERE MUST BE A CERTIFIED INSTALLER THERE ALL THE TIME.  PART OF THE GC’S RESPONSIBILITY IS TO MAKE SURE A CERTIFIED INSTALLER IS THERE WHENEVER ROOFING INSTALLATION IS  TAKING PLACE.  
INPECTIONS ARE PERFORMED AND REPORTS WRITTEN AT START-UP, MID-POINT AND ROOF COMPLETION.  IF CORRECTIVE MEASURES ARE REQUIRED, ALL PARTIES ARE AWARE OF THIS BEFORE THE INSTALLER RECEIVES ALL HIS MONEY.
THE BEST PART OF ALL OF THIS IS THAT THE MANUFACTURER IS NOW RESPONSIBLE FOR THE WETHER INTEGRITY OF THE ROOF FROM DAY ONE.  NO  24  MONTHS FOR THE INSTALLER AND NO EXCLUSION FOR INCORRECT INSTALLATION.



SPECIFICATION LANGUAGE

The roofing manufacturer shall have the SOLE AND
EXCLUSIVE obligation for all warranty work commencing on
the date of substantial completion

During the warranty period, the roofing manufacturer shall take
appropriate action to cause any non-performing portions of the
Roof System to perform their proper functions

Submit specimen copy of W/T warranty, including evidence of
application for warranty and manufacturer’s acceptance of the
applicator and warranty conditions
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Presentation Notes
WE HAVE MODIFIED ALL GUIDE SPECIFICATIONS TO INCORPORATE LANGUAGE FOR THE SPECIFIER TO USE WHEN DESCRIBING THIS COMPREHENSIVE WEATHERTIGHTNESS WARRANTY REQUIREMENTS.  USE THE FIRST TWO PARAGRAPHS ABOVE.

THE LAST PARAGRAPH ABOVE SHOULD BE USED IN THE SUBMITTAL PORTION OF THE SPECIFICATION.  THIS PROVIDES A PROTECTION FOR THE ARCHITECT TO ASSURE HIM THAT THE SUBMITTED MANUFACTURER HAS, IN FACT, REVIEW THE ROOF GEOMETRY AND DETAILS AND IS PREPARED TO ISSUE THE WARRANTY AT THE COMPLETION OF THE PROJECT.  WITHOUT THIS ITEM, YOU MAY LEARN AT THE END OF THE CONSTRUCTION THAT THE MANUFACTURER NEVER SAW THE PLANS AND SPECS. AND NOW MAY HAVE SOME SERIOUS EXCLUSIONS TO THE WARRANTY.  FINDING OUT ABOUT SUCH PROBLEMS IN THE SUBMITTAL STAGE IS MUCH BETTER THAT AFTER THE ROOF HAS BEEN INSTALLED.



UPLIFT TESTING SUMMARY

= Do not use section properties to design standing seam roofs
for wind uplift

= Use UL 580, Class 90 for product comparison only

= Use ASTM E-1592 to design standing seam roofs for wind
uplift
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Presentation Notes
IN SUMMARY…..
UL 90 BULLET – THIS IS A GOOD PLACE TO DISCUSS THE UL FOLLOW UP PROGRAM WHERE THE MANUFACTURERS PAY UNDERWRITERS TO INSPECT OUR PLANTS TWICE A YEAR.  THEY COME IN UNANNOUNCED AND MAKE INSPECTIONS TO INSURE YOU, THE SPECIFIER, THAT WE ARE SHIPPING THE SAME SYSTEM THAT WE TESTED.  THEY CHECK THE STEEL, IDENTIFY THE CLIPS AS THOSE USED IN THE TESTING, ETC.  
THE MOST SERIOUS COMPETITION WE FACE IS THE JOBSITE ROLL FORMER ELEMENT OF OUR INDUSTRY.  AFTER COMPLAINTS FROM THE FIXED IN-PLANT MANUFACTURERS, UNDERWRITERS FINALLY PUT A SMALL ITEM IN THEIR DIRECTORY STATING THAT JOBSITE ROLL FORMERS WHEN PURCHASED HAS A UL CERTIFICATION GOOD FOR 6 MONTHS.  RE-CERTIFICATION IS REQUIRED EVERY SIX MONTHS THEREAFTER EITHER BY THE MANUF. OR BY U.L. TECHNICIANS.  WITHOUT A CURRENT CERTIFICATION, TECHNICALLY THE PRODUCT IS NOT U.L. 90 RATED.



WARRANTY SUMMARY

= Read and become familiar with manufacturer’s standard
warranty offerings

= |f you do specify a “Day One” type warranty, make sure you
are getting what you specified

= Get the Manufacturer involved during the design stage!!
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Presentation Notes
MANUFACTURERS WHO DO NOT OFFER A SINGLE SOURCE TYPE WARRANTY WILL, NO DOUBT, TRY TO GET APPROVED AS AN EQUAL.  IF THEY HAVE A STANDARD TYPE WARRANTY, WHICH THEY ALL DO, AND ARE PREPARED TO MODIFY THEIR WARRANTY TO ASSUME ALL LIABILITY FROM DAY ONE, REGARDLESS OF THE INSTALLERS WORKMANSHIP; THEY PRETTY MUCH HAVE THE SAME THING.  THEY WOULD BE CRAZY TO TAKE ON THIS LIABILITY WITHOUT DOING THE PROGRESS INSPECTIONS.
THIS MAY NOT BE THE UTOPIA, BUT IT IS THE EFFORT OF A FEW MANUFACTURERS TO RAISE THE BAR IN OUR INDUSTRY.  IT CERTAINLY IS GIANT STRIDES BETTER THAN THE STANDARD TYPE WARRANTYS THAT HAVE BEEN AVAILABLE TO YOU AND YOUR CLIENTS UP TO NOW. 



METAL ROOF SYSTEMS DESIGN
MANUAL

Metal Building
Systems Manual

Metal Roof Installation Manual

2012 Edition

METAL CONSTRUETION ASSOCIATION BUILD LEGACIES
5735 W, Higgins Rasd, Suits 300, Chicags, 1L 60631 HEEIMETAL

BATATEATIE | maGmetkonstruction.on | www metscnstection.org

wWww.mbma.com www.metalconstruction.org
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THE METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA) HAS PUBLISHED A METAL ROOFING SYSTEMS DESIGN MANUAL.  WITHIN MBMA ARE 9 MAJOR MANUFACTURERS OF STANDING SEAM ROOFING SYSTEMS.  A COMMITTEE WAS FORMED REPRESENTING ALL 9 TO DEVELOP THIS MANUAL.  IT TOOK THEM TWO YEARS FOR ALL OF THEM TO GET ON THE SAME PAGE.  ACTUALLY, IT WAS QUITE A FEAT.  TO GET NINE MANUF. TO AGREE TO A BOOK FULL OF PROCEDURES AND DETAILS WAS NOT EASY.  THE MANUAL COMES WITH A CD CONTAINING AN ELECTRONIC VERSION OF THE MANUAL AND APPROX. 90 AUTOCAD DETAIL.
THE MANUAL MAY BE ORDERED FOR YOUR LIBRARY FROM www.mbma.com UNDER PUBLICATIONS


http://www.metalconstruction.org/�

THANK YOU FOR YOUR TIME.

THIS CONCLUDES THE AMERICAN INSTITUTE OF
ARCHITECTS CONTINUING EDUCATION SYSTEMS
COURSE.

QUESTIONS?
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& 2




OTHER 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 (IMP0O03) — 1 AIA LU
Retrofit Roof Systems (NURF-1B) — 1 AIA LU

The Devil is in the Details (SSRLU3B) — 1 AIALU

MBLCx
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Presentation Notes
We offer an informative and engaging presentation on Retrofit Framing Systems.
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