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Topics	  
•  Asphalt	  update	  
•  Moisture	  in	  concrete	  roof	  decks	  
•  New	  LTTR	  values	  
•  Asphalt	  shingle	  issues	  
•  ANSI/SPRI	  ES-‐1	  
•  Etc.	  
•  QuesBons	  
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Asphalt	  update	  

	  	  

3	  

Asphalt	  

IARC	  Monograph	  –	  103:	  
•  Group	  2A	  –Probably	  

carcinogenic	  to	  humans	  
•  Pgs.	  160	  –	  165	  specific	  to	  

“Roofing	  workers	  
exposed	  to	  bitumens”	  

	  
No	  new	  regulaBon	  (yet)	  
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Some	  terminology…	  
Flash	  point	  (FP):	  the	  lowest	  temperature	  at	  which	  
asphalt	  vapors	  above	  a	  volaBle	  combusBble	  
substance	  can	  ignite	  in	  air	  when	  exposed	  to	  an	  
igniBon	  source;	  tested	  using	  ASTM	  D92.	  
Equiviscous	  temperature	  (EVT):	  the	  temperature	  at	  
which	  asphalt	  a_ains	  proper	  viscosity	  (flow	  rate)	  for	  
built-‐up	  membrane	  applicaBon;	  tested	  using	  ASTM	  
D4402	  –	  125	  cP	  (mop	  applicaBon)	  and	  75	  cP	  
(mechanical	  spreader	  applicaBon).	  

5	  

Some	  more	  terminology…	  
EVT	  applicaDon	  range:	  	  the	  recommended	  bitumen	  
applicaBon	  range.	  The	  range	  is	  approximately	  25	  F	  
above	  or	  below	  the	  EVT,	  thus	  giving	  a	  range	  of	  
approximately	  50	  F.	  The	  EVT	  is	  measured	  in	  the	  
mop	  cart	  pr	  mechanical	  spreader	  just	  prior	  to	  
applicaBon	  of	  bitumen	  to	  the	  substrate.	  
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NRCA	  recommends…	  

“…NRCA	  recommends	  designers	  specify	  asphalt	  
with	  a	  sufficiently	  high	  enough	  FP	  temperature	  
top	  provide	  a	  minimum	  125-‐degree	  differenBal	  
between	  an	  asphalt’s	  EVT	  and	  FP	  temperature	  
to	  allow	  for	  proper	  applicaBon	  of	  built-‐up	  
membranes.”	  	  

7	  

NRCA	  asphalt	  tesDng	  -‐-‐	  1989	  
•  26	  asphalt	  samples	  
•  EVTs:	  

– Type	  III	  (mop) 	   	  375	  –	  450	  F	  
– Type	  III	  (spreader) 	  400	  –	  500	  F	  
– Type	  IV	  (mop)	   	   	  395	  –	  475	  F	  
– Type	  IV	  (spreader) 	  425	  –	  505	  F	  

•  FPs:	  
– Not	  reported	  
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NRCA	  asphalt	  tesDng	  -‐-‐	  2000	  
•  19	  asphalt	  lots	  sampled	  
•  EVTs:	  

– Type	  III	  (mop) 	   	  390	  –	  440	  F	  
– Type	  III	  (spreader) 	  415	  –	  470	  F	  

•  FPs: 	   	   	   	  585	  –	  640	  F	  
•  ASTM	  D312	  compliance:	  

– 10	  of	  19	  did	  not	  comply	  

	  
9	  

NRCA	  asphalt	  tesDng	  –	  2013	  (to	  date)	  
•  11	  asphalt	  lots	  sampled	  
•  EVTs:	  

– Type	  III	  (mop) 	   	  424	  –	  462	  F	  
– Type	  III	  (spreader) 	  452	  –	  486	  F	  
– Type	  IV	  (mop) 	   	  455	  –	  482	  F	  
– Type	  IV	  (spreader) 	  480	  –	  506	  F	  

•  FPs: 	   	   	   	  615	  –	  660	  F	  
•  ASTM	  D312	  compliance:	  

– 8	  of	  11	  do	  not	  comply	  
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Are	  asphalts	  currently	  installable?	  
•  Comply	  with	  MSDS	  
•  Comply	  with	  manufacturers’	  installaBon	  
instrucBons	  

•  Comply	  with	  NRCA’s	  guidelines	  

11	  

Moisture	  in	  concrete	  roof	  decks	  
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Some	  terminology	  
•  Structural	  concrete	  (normal	  weight)	  

–  150	  lbs/j3	  

•  Lightweight	  structural	  concrete	  
–  85–120	  lbs/j3	  

•  Lightweight	  insulaDng	  concrete	  
–  20-‐40	  lbs/j3	  	  

	  

17	  

Some	  terminology	  
•  Structural	  concrete	  (normal	  weight)	  

–  150	  lbs/j3	  

•  Lightweight	  structural	  concrete	  
–  85–120	  lbs/j3	  

•  Lightweight	  insulaDng	  concrete	  
–  20-‐40	  lbs/j3	  	  
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Concrete	  mix	  design	  
•  Aggregate:	  

– Large	  aggregate	  
– Fine	  (small)	  aggregate	  

•  Portland	  cement	  
•  Water	  
•  Admixtures:	  

– Fly	  ash	  
– Air	  entrainment	  
– Curing	  compounds	  
– Etc.	  

19	  

Concrete	  Aggregates	  
60-‐80%	  of	  Concrete	  Mix	  Design	  

•  Normal-‐weight	  aggregates	  (stone):	  
– Dense	  
– Absorb	  about	  2%	  by	  weight	  

•  Light-‐weight	  aggregates	  (expanded	  shale):	  
– Porous	  
– Absorbs	  from	  5	  -‐	  25%	  by	  weight	  

20 

Lightweight structural concrete 
inherently contains more moisture 
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An	  up-‐close	  look	  

	  	  

21	  

Uses	  for	  lightweight	  structural	  concrete	  

•  Cast-‐in-‐place	  roof	  decks	  (removable	  forms)	  
•  Composite	  roof	  decks	  (metal	  form	  deck	  stays	  
in-‐place)	  

•  Deck	  topping	  (e.g.,	  topping	  over	  precast	  
concrete)	  

22	  
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What	  is	  the	  appeal?	  

•  Reduced	  weight:	  
–  TransportaBon	  
–  Pumping	  
–  Placement	  
–  In-‐place	  (Dead	  load)	  

•  Similar	  strength	  
•  Similar	  workability:	  

–  Begin	  finishing	  earlier	  
•  Sustainability	  credit:	  

–  LEED	  
	  

23	  

Water	  Tower	  Place	  (1975)	  
Chicago,	  IL	  
859	  feet	  tall	  

Reported	  roofing-‐related	  problems	  
•  Moisture	  within	  the	  roof	  system	  
•  Loss	  of	  adhesion	  
•  InsulaBon	  facer	  delaminaBon	  
•  Adhesive	  curing	  issues	  
•  Mold	  growth	  
•  Fastener/metal	  corrosion	  
•  R-‐value	  loss	  
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When	  is	  it	  OK	  to	  roof?	  
Historical	  guidelines	  

•  Ajer	  28	  days	  
•  ApplicaBon	  of	  hot	  bitumen	  
•  PlasBc	  film	  test	  

– ASTM	  D4263,	  “Standard	  Test	  Method	  for	  
IndicaBng	  Moisture	  in	  Concrete	  by	  the	  PlasBc	  
Sheet	  Method”	  

25 

These are not appropriate for  
current generations of concrete mixes  

Flooring	  industry	  
ASTM	  Commi_ee	  F06—Resilient	  Floor	  Coverings	  

•  ASTM	  F1869,	  “Standard	  Test	  Method	  for	  
Measuring	  Vapor	  Emission	  Rate	  of	  
Concrete	  Subfloor	  Using	  Anhydrous	  
Calcium	  Chloride”	  

•  ASTM	  F2170,	  “Standard	  Test	  Method	  for	  
Determining	  Humidity	  in	  Concrete	  Floor	  
Slabs	  Using	  In-‐situ	  Probes”	  

26 
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ASTM	  F2170	  apparatus	  
Measure	  relaBve	  humidity	  (RH	  %)	  and	  temperature	  

27 

	  	  	  

Trial	  ASTM	  F2170	  tests	  
ExisBng	  lightweight	  structural	  concrete	  roof	  decks	  

Roof	  1	   Roof	  2	   Roof	  3	  

Roof	  age	  (yrs)	   4	   7	   7	  

Area	  (j2)	   13,200	   23,840	   14,760	  

Thickness	  (in.)	   6.5	   7.5	   7.3	  

No.	  of	  readings	   13	   10	   8	  

High	  reading	   99%	  RH	   99%	  RH	   99%	  RH	  

Low	  reading	   63%	  RH	   96%	  RH	   84%	  RH	  

Median	  reading	   97%	  RH	   99%	  RH	   99%	  RH	  

Mean	  reading	   89%	  RH	   99%	  RH	   95%	  RH	  

28 

Values of 65-85% RH are considered acceptable in the 
flooring industry depending upon the specific floor covering type. 
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Concrete	  Floors	  and	  Moisture,	  2nd	  EdiBon	  
Howard	  M.	  Kanare,	  CTL	  Group	  

•  Normal	  weight	  structural	  concrete	  
– Less	  than	  90	  days	  

•  Lightweight	  structural	  concrete	  
– Almost	  6	  months	  	  

29 

75% internal RH can be achieved: 

Conclusions	  

•  Concrete	  roof	  decks	  –	  normal	  weight	  and	  
light-‐weight	  structural	  –	  present	  challenging	  
moisture-‐related	  consideraBons.	  

•  Further	  complicated	  by	  the	  use	  of	  admixtures	  
and	  method	  of	  finishing.	  	  

•  NRCA	  does	  not	  support	  the	  28-‐day	  drying	  
period	  or	  the	  plasBc	  sheet	  test	  

	  
30	  



NRCA	  Update	  on	  Technical	  Issues	   December	  18,	  2013	  

Colorado	  Roofing	  AssociaBon	   16	  

Conclusions	  -‐	  conDnued	  

•  Roofing	  contractors	  can	  only	  visually	  assess	  
the	  dryness	  of	  the	  concrete’s	  top	  surface	  

•  Roofing	  contractors	  cannot	  readily	  assess	  any	  
remaining	  free	  moisture	  within	  concrete	  or	  its	  
likely	  release	  
Roofing	  contractors	  are	  not	  privy	  to	  and	  may	  
not	  be	  knowledgeable	  about	  the	  informaDon	  
necessary	  to	  make	  “…when	  to	  roof…”	  decisions	  

31	  

AddiDonal	  informaDon	  
	  	  Professional	  Roofing,	  Feb.	  2010	   Professional	  Roofing,	  Jan.	  2012	  

32	  
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RecommendaDons	  
Normal	  weight	  structural	  concrete	  

In	  new	  construcBon:	  
•  Designer	  should	  specify	  “…when	  to	  roof…”	  
criteria	  
– Consult	  with	  CM/GC,	  concrete	  supplier	  and	  
placement	  contractor,	  and	  roof	  system	  
manufacturer	  

In	  reroofing:	  
•  If	  evidence	  of	  moisture-‐related	  problems	  

associated	  with	  the	  deck,	  treat	  the	  deck	  as	  
lightweight	  structural	  concrete	  

33	  

RecommendaDons	  –	  cont.	  
Lightweight	  structural	  concrete	  

In	  new	  construcBon:	  
•  NRCA	  recommends	  lightweight	  structural	  
concrete	  not	  be	  used	  for	  roof	  deck	  
construcBon.	  

•  If	  lightweight	  structural	  concrete	  is	  used,	  the	  
Designer	  should	  specifically	  idenBfy	  concrete	  
drying	  parameters/when	  to	  apply	  roofing	  

34	  
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RecommendaDons	  –	  cont.	  
ExisBng	  concrete	  roof	  decks	  (known	  to	  be	  
lightweight	  structural	  concrete	  or	  where	  
moisture-‐related	  problems	  are	  evident):	  
•  Above-‐deck	  venBng	  design	  (e.g.,	  venBng	  base	  
sheet)	  

•  Adhered	  vapor	  retarder	  (e.g.,	  two-‐part	  epoxy	  
12-‐15	  mils)	  	  

	  
Adhered	  or	  loosely-‐laid,	  ballasted	  roof	  systems	  

35	  

NRCA	  Industry	  Issue	  Update,	  August	  2013	  	  

	  	  

36	  
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NRLRC’s	  Contract	  Provisions,	  Vol.	  III	  
“Roofing	  Contractor’s	  commencement	  of	  the	  roof	  
installaBon	  indicates	  only	  that	  the	  Roofing	  Contractor	  
has	  visually	  inspected	  the	  surface	  of	  the	  roof	  deck	  for	  
visible	  defects	  and	  has	  accepted	  the	  surface	  of	  the	  roof	  
deck.	  Roofing	  Contractor	  is	  not	  responsible	  for	  the	  
construcBon,	  structural	  sufficiency,	  durability,	  
fastening,	  moisture	  content,	  suitability,	  or	  physical	  
properBes	  of	  the	  roof	  deck	  or	  other	  trades’	  work	  or	  
design.	  Roofing	  Contractor	  is	  not	  responsible	  to	  test	  or	  
assess	  moisture	  content	  of	  the	  deck	  or	  substrate.”	  

37	  

New	  LTTR	  values	  

	  	  

38	  
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Some	  terminology	  
R-‐value:	  	  See	  “thermal	  resistance	  (R)”	  
thermal	  resistance:	  	  The	  quanBty	  determined	  by	  
the	  temperature	  difference	  at	  steady	  state	  
between	  two	  defined	  surfaces	  or	  a	  material	  or	  
construcBon	  that	  induces	  a	  unit	  heat	  flow	  rate	  
through	  a	  unit	  area.	  In	  English	  (inch·∙pound)	  
units,	  it	  is	  expressed	  as	  F·∙j2·∙hr/Btu.	  	  

39	  

About	  thermal	  resistance	  (R)	  
•  A	  thermal	  resistance	  (R)	  value	  applies	  to	  a	  
specific	  thickness	  of	  material	  or	  construcBon.	  

•  The	  thermal	  resistance	  (R)	  of	  a	  material	  is	  the	  
reciprocal	  of	  the	  thermal	  conductance	  (C)	  of	  
the	  same	  material	  (i.e.,	  R	  =	  1/C).	  

•  Thermal	  resistance	  (R)	  values	  can	  be	  added,	  
subtracted,	  mulBplied	  and	  divided	  by	  
mathemaBcally	  appropriate	  methods.	  	  

40	  
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Thermal	  resistance	  (R)	  
ASTM	  C518,	  “	  Standard	  Test	  Method	  for	  Steady-‐
state	  Thermal	  Transmission	  ProperBes	  by	  Means	  

of	  the	  Heat	  Flow	  Meter	  Apparatus”	  	  

41	  

-‐-‐	  Originally	  published	  in	  1963	  
Current	  ediBon	  is	  2010	  

Theory	  of	  foam	  aging	  
ASTM	  C1303,	  Appendix	  X3-‐Theory	  of	  Foam	  Aging	  

•  R-‐value	  of	  most	  foam	  insulaBons	  is	  affected	  by	  
the	  gas	  mixture	  in	  the	  foam	  
– R-‐value	  of	  most	  blowing	  agents	  is	  greater	  than	  
that	  of	  air.	  

– R-‐value	  of	  foam	  insulaBon	  is	  greater	  when	  there	  is	  
more	  blowing	  agent	  and	  less	  air	  	  

42	  
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Theory	  of	  foam	  aging	  -‐-‐	  conDnued	  
ASTM	  C1303,	  Appendix	  X3-‐Theory	  of	  Foam	  Aging	  

•  For	  rigid,	  closed-‐cell	  foams,	  diffusion	  plays	  a	  
role:	  
– Air	  diffuses	  into	  cells	  
– Blowing	  agent	  diffuses	  out	  of	  cells	  or	  parBally	  
dissolves	  into	  the	  polymer	  matrix	  

•  Diffusion	  rate	  depends	  upon:	  
– Type	  of	  polymer	  
– Type	  of	  gas	  
– Foam	  structure	  
– Temperature	  
– Pressure	  

43	  

Long-‐term	  thermal	  resistance	  (LTTR)	  

R-‐value:	  	  same	  	  
thermal	  resistance:	  	  same	  
long-‐term:	  for	  the	  purpose	  of	  the	  PrescripBve	  
Method,	  long	  term	  refers	  to	  five	  years	  

44	  
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Long-‐term	  thermal	  resistance	  (LTTR)	  

•  ASTM	  C1303,	  “Standard	  Test	  Method	  for	  
PredicBng	  Long-‐Term	  Thermal	  Resistance	  of	  
Closed-‐Cell	  Foam	  InsulaBon”	  

•  CAN/ULC-‐S770,	  “Standard	  Test	  Method	  for	  
DeterminaBon	  of	  Long-‐Term	  Thermal	  
Resistance	  of	  Closed-‐Cell	  Thermal	  InsulaBng	  
Foams	  

45	  

PIMA	  Quality	  Markcm	  program	  
•  Established	  in	  2003	  
•  Implemented	  on	  January	  1,	  2004	  
•  Report	  LTTR	  values	  based	  upon	  CAN/ULC-‐S770-‐03	  
•  Third-‐party	  administraBon	  by	  FM	  Global	  

46	  
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“Tech	  today,”	  Professional	  Roofing,	  November	  2002	  

Revision	  of	  PIMA	  Quality	  Markcm	  program	  
•  Report	  LTTR	  values	  based	  upon:	  

– ASTM	  C1303-‐11	  
– CAN/ULC-‐S770-‐09	  

•  EffecBve	  date	  of	  January	  1,	  2014	  

48	  
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“Tech	  today,”	  Professional	  Roofing,	  August	  2013	  	  

New	  minimum	  LTTR	  values	  
PIMA	  Quality	  Markcm	  program	  (minimum	  values)	  

Comparing	  exisDng	  vs.	  new	  LTTR	  values	  

Thickness	   LTTR	  
(2004	  –	  2013)	  

New	  LTTR	  
(2014	  –)	  

1	  inch	   6.0	   5.6	  

1.5	  inches	   9.0	   8.6	  

2	  inches	   12.1	   11.4	  

3	  inches	   18.5	   17.4	  

4	  inches	   25.0	   23.6	  
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Some	  concerns	  
Design/bid/construcBon	  scenarios:	  
•  Projects	  designed	  in	  2013,	  but	  will	  be	  constructed	  
in	  2014	  

•  Projects	  bid	  in	  2013,	  but	  will	  be	  constructed	  in	  
2014	  

•  Projects	  designed	  and	  bid	  in	  2014	  using	  outdated	  
LTTR	  values	  

	  
51	  

	  	  

NRCA	  recommends	  designers	  specify	  
polyisocyanurate	  insulaBon	  by	  thickness	  

–	  not	  R-‐value	  or	  LTTR.	  
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Some	  words	  of	  cauDon…	  
Do	  not	  use	  the	  terms	  “R-‐value”	  and	  “LTTR”	  

interchangeably.	  	  

53	  

Some	  addiDonal	  cauDons…	  
•  Is	  the	  “long-‐term”	  in	  LTTR	  really	  long	  term	  in	  
the	  context	  of	  a	  roof	  system	  service	  life?	  

•  LTTR	  may	  not	  appropriate	  for	  use	  for	  vapor	  
retarder	  design.	  

•  LTTR	  may	  not	  be	  appropriate	  for	  use	  for	  
building	  energy	  calculaBons.	  
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NRCA	  has	  not	  endorsed	  the	  LTTR	  concept	  

“Although	  the	  LTTR	  method	  of	  R-‐value	  
determinaBon	  and	  reporBng	  may	  be	  

appropriate	  for	  laboratory	  analysis,	  research	  
comparison	  and	  procurement	  purposes,	  NRCA	  
does	  not	  consider	  LTTR	  to	  be	  appropriate	  for	  

design	  and	  in-‐service	  purposes…”	  

55	  

-‐-‐The	  NRCA	  Roofing	  Manual:	  Membrane	  Roof	  Systems-‐2011	  

56	  

NRCA’s	  recommended	  design	  R-‐values	  
The	  NRCA	  Roofing	  Manual:	  Membrane	  Roof	  System-‐2011	  
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NRCA	  2009	  R-‐value	  tesDng:	  
•  15	  samples	  of	  new	  2-‐inch	  
polyiso.	  were	  tesBng	  
according	  to	  ASTM	  C518	  	  

•  Tested	  R-‐values	  at	  75	  F	  
were	  	  lower	  than	  LTTR	  

•  R-‐value	  of	  polyiso.	  is	  
temperature	  sensiBve	  

•  R-‐values	  at	  25	  F,	  40	  F	  and	  
110	  F	  are	  lower	  than	  R-‐
value	  at	  laboratory	  
condiBons	  	  

“Tech	  today,”	  Professional	  Roofing,	  May	  2010	  

58	  

BCS	  Info.	  Sheet	  502:	  
•  Replicated	  NRCA’s	  2009	  

R-‐value	  tesBng	  
•  Similar	  results	  
•  Suggests	  a	  “climate-‐

based”	  R-‐value	  approach	  
•  Suggests	  use	  of	  a	  hybrid	  

insulaBon	  approach	  
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In	  review…	  
•  New	  LTTR	  values	  as	  of	  January	  1,	  2014	  
•  ImplementaBon	  concerns	  
•  LTTR	  may	  not	  be	  appropriate	  for	  design	  
purposes	  

•  NRCA	  is	  maintaining	  it’s	  longstanding	  design	  
R-‐value	  recommendaBon	  
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Asphalt	  shingles	  
•  ASTM	  D225	  (organic	  shingles)	  

60	  
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Asphalt	  shingles	  
•  ASTM	  D225	  (organic	  shingles)	  
•  ASTM	  D3462	  (fiberglass	  shingles)	  
•  ICC-‐ES	  AC	  438	  (alternaBve	  asphalt	  shingles)	  

61	  

ICC-‐ES	  AC438	  

	  	   •  AlternaBve	  acceptance	  
•  No	  weight/mass	  tesBng	  
•  No	  tear	  strength	  tesBng	  
•  ASTM	  E108	  Class	  C	  
•  ASTM	  D7158	  Class	  D	  
•  Weather	  resistance	  

•  Break	  strength	  
•  Temperature	  cycling	  
•  Wind-‐driven	  rain	  
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ANSI/SPRI	  ES-‐1	  

	  	  

63	  

ANSI/SPRI/FM	  4435/ES-‐1,	  2011	  EdiDon	  

	  	  

64	  

•  Design	  wind	  loads	  
•  Tested	  resistance:	  

•  RE-‐1	  
•  RE-‐2	  
•  RE-‐3	  

•  PrescripBve	  
requirements	  

•  Appendixes	  
•  Commentary	  
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Sec.	  1504-‐Performance	  Requirements	  
InternaBonal	  Building	  Code,	  2012	  EdiBon	  

1504.5	  Edge	  securement	  for	  low-‐slope	  roofs.	  Low-‐slope	  built-‐
up,	  modified	  bitumen	  and	  single-‐ply	  roof	  system	  metal	  edge	  
securement,	  except	  gu_ers,	  shall	  be	  designed	  and	  installed	  for	  
wind	  loads	  in	  accordance	  with	  Chapter	  16	  and	  tested	  for	  
resistance	  in	  accordance	  with	  Test	  Methods	  RE-‐1,	  RE-‐2	  and	  RE-‐3	  
of	  ANSI/SPRI	  ES-‐1,	  except	  Vult	  wind	  speed	  shall	  be	  determined	  
from	  Figure	  1609A,	  1609B,	  or	  1609C	  as	  applicable.	  

Fig.	  1607A-‐-‐Vult	  for	  Risk	  Category	  II	  Buildings	  
66	  
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Fig.	  1607B-‐-‐Vult	  for	  Risk	  Category	  III	  and	  IV	  	  Buildings	  
67	  

Fig.	  1607C-‐-‐Vult	  for	  Risk	  Category	  I	  Buildings	  
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Design	  wind	  loads	  
ANSI/SPRI	  FM	  4435/ES-‐1,	  2011	  EdiBon	  

69	  

Design	  wind	  loads	  
ANSI/SPRI	  FM	  4435/ES-‐1,	  2011	  EdiBon	  
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Design	  wind	  loads	  
ANSI/SPRI	  FM	  4435/ES-‐1,	  2011	  EdiBon	  

71	  

Design	  wind	  loads	  
ANSI/SPRI	  FM	  4435/ES-‐1,	  2011	  EdiBon	  

72	  
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Design	  wind	  loads	  
ANSI/SPRI	  FM	  4435/ES-‐1,	  2011	  EdiBon	  

73	  

P	  	  =	  2.0	  x	  qfz	  x	  GCp	  x	  I	  
	  	  	  	  =	  	  2.0	  x	  (-‐42.6	  psf)	  x	  GCp	  x	  1.0	  	  
	  
For	  horizontal	  loads:	  

	  Perimeter	  (GCp	  =	  -‐0.97): 	   	  	  	  82.6	  psf	  
	  Corner	  (GCp	  =	  -‐1.21): 	   	  103.1	  psf	  

	  
For	  verBcal	  loads:	  

	  Perimeter	  (GCp	  =	  -‐1.68): 	   	  143.1	  psf	  
	  Corner	  (GCp	  =	  -‐2.53): 	   	  215.6	  psf	  

	  

	  	  

SECTION	  1603	  
CONSTRUCTION	  DOCUMENTS	  

1603.1	  General.	  ConstrucBon	  documents	  shall	  show	  the	  size,	  
secBon	  and	  relaBve	  locaBons	  of	  structural	  members	  with	  floor	  
levels,	  column	  centers	  and	  offsets	  dimensioned.	  The	  design	  
loads	  and	  other	  informaBon	  perBnent	  to	  the	  structural	  design	  
required	  by	  SecBons	  1603.1.1	  through	  1603.1.9	  shall	  be	  
indicated	  on	  the	  construcBon	  documents.	  

	  
[conBnued…]	  
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Design	  wind	  load	  pressures	  
InternaBonal	  Building	  Code,	  2012	  EdiBon	  
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	  	  1603.1.4	  Wind	  design	  data.	  The	  following	  informaBon	  related	  to	  
wind	  loads	  shall	  be	  shown,	  regardless	  of	  whether	  wind	  loads	  govern	  
the	  design	  of	  the	  lateral	  force	  resisBng	  system	  of	  the	  structure:	  
1.	  UlBmate	  design	  wind	  speed,	  Vult,	  (3-‐second	  gust),	  miles	  per	  hour	  
(km/hr)	  and	  nominal	  design	  wind	  speed,	  Vasd,	  as	  determined	  in	  
accordance	  with	  SecBon	  1609.3.1.	  

2.	  Risk	  category.	  
3.	  Wind	  exposure.	  Where	  more	  than	  one	  wind	  exposure	  is	  uBlized,	  
the	  wind	  exposure	  and	  applicable	  wind	  direcBon	  shall	  be	  
indicated.	  

4.	  The	  applicable	  internal	  pressure	  coefficient.	  
5.	  Components	  and	  cladding.	  The	  design	  wind	  pressures	  in	  terms	  of	  
psf	  (kN/m2)	  to	  be	  used	  for	  the	  design	  of	  exterior	  component	  and	  
cladding	  materials	  not	  specifically	  designed	  by	  the	  registered	  
design	  professional.	  
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	  	  1603.1.4	  Wind	  design	  data.	  The	  following	  informaBon	  related	  to	  
wind	  loads	  shall	  be	  shown,	  regardless	  of	  whether	  wind	  loads	  govern	  
the	  design	  of	  the	  lateral	  force	  resisBng	  system	  of	  the	  structure:	  
1.	  UlBmate	  design	  wind	  speed,	  Vult,	  (3-‐second	  gust),	  miles	  per	  hour	  
(km/hr)	  and	  nominal	  design	  wind	  speed,	  Vasd,	  as	  determined	  in	  
accordance	  with	  SecBon	  1609.3.1.	  

2.	  Risk	  category.	  
3.	  Wind	  exposure.	  Where	  more	  than	  one	  wind	  exposure	  is	  uBlized,	  
the	  wind	  exposure	  and	  applicable	  wind	  direcBon	  shall	  be	  
indicated.	  

4.	  The	  applicable	  internal	  pressure	  coefficient.	  
5.	  Components	  and	  cladding.	  The	  design	  wind	  pressures	  in	  terms	  of	  
psf	  (kN/m2)	  to	  be	  used	  for	  the	  design	  of	  exterior	  component	  and	  
cladding	  materials	  not	  specifically	  designed	  by	  the	  registered	  
design	  professional.	  
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Design	  wind	  loads	  
ANSI/SPRI	  FM	  4435/ES-‐1,	  2011	  EdiBon	  

The	  Designer	  is	  required	  by	  the	  Code	  to	  
include	  the	  design	  wind	  loads	  in	  the	  

ConstrucBon	  Documents.	  
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Tested	  resistance	  
ANSI/SPRI	  FM	  4435/ES-‐1,	  2011	  EdiBon	  
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Tested	  resistance	  
ANSI/SPRI	  FM	  4435/ES-‐1,	  2011	  EdiBon	  
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Tested	  resistance	  
ANSI/SPRI	  FM	  4435/ES-‐1,	  2011	  EdiBon	  
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81 

NRCA’s shop-fabricated edge 
metal testing 

www.nrca.net 
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NRCA’s	  shop-‐fabricated	  edge	  metal	  tesDng	  

•  NRCA	  has	  third-‐party	  cerBficaBons:	  
– UL	  
–  Intertek	  TesBng	  Services,	  N.A.	  
– FM	  Approvals	  

•  Contractors	  included	  in	  NRCA’s	  third-‐party	  
cerBficaBon	  program	  are	  listed	  on	  NRCA’s	  
website:	  www.nrca.net	  

•  If	  interested,	  contact	  me	  for	  more	  
informaBon.	  

85	  

Colorado	  contractors	  
Included	  in	  NRCA’s	  UL	  ANSI/SPRI	  ES-‐1	  cerBficaBon	  

Central	  States	  Roofing	  Co.,	  Inc.	  
Colorado	  Springs,	  CO	  

	  
Douglas	  Colony	  Group	  
Commerce	  City,	  CO	  

	  
	   86	  
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In	  review…	  
ANSI/SPRI/FM	  4435	  ES-‐1	  

•  Code	  requirement	  
•  Design	  wind	  loads	  
•  Loads	  should	  be	  in	  Contract	  Documents	  
•  RE-‐1,	  RE-‐2	  &	  RE-‐3	  tesBng	  
•  NRCA’s	  UL,	  ITS	  and	  FM	  third-‐party	  cerBficaBon	  
programs	  provide	  a	  means	  of	  compliance	  for	  
contractor-‐fabricated	  edge	  metal	  

87	  

Consultants’	  roles	  
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ASTM	  D7186-‐12	  

89	  

“Standard	  PracBce	  for	  Quality	  
Assurance	  ObservaBon	  of	  
Roof	  ConstrucBon	  and	  
Repair”	  
•  Observe	  and	  report	  
•  ReporBng	  procedures	  
•  QAO	  shall	  have	  insurance	  
•  QAO	  shall	  provide	  nad	  
maintain	  PPE	  and	  fall	  
protecBon	  equipment,	  if	  
required	  by	  regulaBng	  
authoriBes	  
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RCI	  
•  Member	  
•  Registered	  Roof	  Observer	  (RRO)	  
•  Registered	  Roof	  Consultant	  (RRC)	  
•  Registered	  Waterproofing	  Consultant	  (RWC)	  
•  Registered	  Exterior	  Wall	  Consultants	  (REWC)	  
•  Registered	  Building	  Envelope	  Consultant	  (RBEC)	  	  

91	  

RCI	  

Manual	  of	  PracBce:	  
•  Sec.	  1:	  IntroducBon	  
•  Sec.	  2:	  Recommended	  
pracBces	  for	  consulBng	  

•  Sec.	  3:	  Recommended	  
pracBces	  for	  QAO	  

•  Sec.	  4:	  Specialized	  areas	  
of	  pracBce	  

•  Appendixes	  

92	  



NRCA	  Update	  on	  Technical	  Issues	   December	  18,	  2013	  

Colorado	  Roofing	  AssociaBon	   47	  

QuesDons?	  
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Mark	  S.	  Graham	  
Associate	  ExecuBve	  Director,	  Technical	  Services	  

NaBonal	  Roofing	  Contractors	  AssociaBon	  
10255	  West	  Higgins	  Road,	  600	  
Rosemont,	  Illinois	  	  60018-‐5607	  

	  
(847)	  299-‐9070	  
1-‐800-‐323-‐9545	  
(847)	  299-‐1183	  

	  
www.nrca.net	  

mgraham@nrca.net	  

Twi_er:	  	  www.twi_er.com/MarkGrahamNRCA	  
Web	  site:	  www.marksgraham.com	  
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