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Mark	  S.	  Graham	  
Associate	  ExecuDve	  Director,	  	  Technical	  Services	  
NaDonal	  Roofing	  Contractors	  AssociaDon	  

FM	  Approvals’	  revision	  of	  FM	  4470	  
•  FM	  4470	  provides	  the	  basis	  for	  FM’s	  classificaDon	  of	  
roof	  assemblies	  (e.g.,	  1-‐60,	  1-‐90)	  

•  Previous	  ediDon	  dated	  1992	  (April	  1986)	  
•  New	  ediDon	  published	  in	  June	  2012	  with	  an	  effecDve	  
date	  of	  January	  1,	  2013	  
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Code	  requirements	  
IBC	  2006	  and	  previous	  ediDons	  

1504.3.1	  Other	  roof	  systems.	  Roof	  systems	  with	  built-‐up,	  
modified	  bitumen,	  fully	  adhered	  or	  mechanically	  aYached	  single	  
ply,	  through	  fastened	  metal	  panels	  and	  other	  types	  of	  
membrane	  roof	  coverings	  shall	  also	  be	  tested	  in	  accordance	  with	  
FM	  4450,	  FM	  4470,	  UL	  580	  or	  UL	  1897	  	  
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Code	  requirements	  
IBC	  2009	  and	  IBC	  2012	  

1504.3.1	  Other	  roof	  systems.	  Roof	  systems	  with	  built-‐up,	  
modified	  bitumen,	  fully	  adhered	  or	  mechanically	  aYached	  single	  
ply,	  through	  fastened	  metal	  panels	  and	  other	  types	  of	  
membrane	  roof	  coverings	  shall	  also	  be	  tested	  in	  accordance	  with	  
FM	  4474,	  UL	  580	  or	  UL	  1897	  	  
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Revisions	  to	  FM	  4470	  
June	  2012	  

•  Adds	  NFPA	  276	  
•  Changes	  condiDons	  of	  acceptance	  for	  wind	  upli]	  and	  
hail	  damage	  resistance	  tesDng	  

•  Adds	  alternaDve	  test	  methods	  for	  fastener	  corrosion	  
resistance	  

•  Changes	  to	  methods	  on	  how	  steel	  roof	  decks	  are	  
evaluated	  

•  Adds	  opDonal	  tests	  for	  dynamic	  puncture	  resistance,	  
noncombusDble	  core	  insulaDon	  and	  solar	  reflectance	  
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Revisions	  to	  FM	  4470	  
EvaluaDon	  of	  steel	  roof	  decks	  

•  Allowable	  stresses	  per	  AISI	  S100	  
•  DeflecDon	  based	  upon	  200	  lb.	  point	  load	  
•  Deck	  design	  based	  upon	  0.7-‐mm-‐thick	  (<	  22	  ga.)	  
•  Fasteners	  tested	  for	  “pull	  over”	  of	  the	  deck	  material	  
•  Stress	  calcs.	  on	  decks	  and	  fastener	  heads;	  lower	  
value	  controls	  
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Mechanically-‐aLached	  single-‐plies	  
(Seams	  parallel	  to	  joists)	  
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Mechanically-‐aLached	  single-‐plies	  
(Seams	  parallel	  to	  deck	  flutes)	  

SDI	  posiOon	  statement	  

10	  

•  Membrane	  seams	  at	  mid-‐span	  of	  deck:	  	  
– 3.8	  x	  bending	  moment	  

•  Membrane	  seams	  at	  joists:	  
– 2	  x	  upli]	  load	  

•  Membrane	  seams	  parallel	  to	  deck	  flutes:	  
– 12	  x	  bending	  moment	  and	  shear	  
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SDI	  posiOon	  statement	  
“…SDI	  does	  not	  recommend	  the	  use	  of	  roofing	  
membranes	  aYached	  to	  the	  steel	  deck	  using	  line	  
paYerns	  with	  large	  spacing	  unless	  a	  structural	  engineer	  
has	  reviewed	  the	  adequacy	  of	  the	  steel	  deck	  and	  the	  
structural	  supports	  to	  resist	  to	  wind	  upli]	  loads	  
transmiYed	  along	  the	  lines	  of	  aYachment.	  Those	  lines	  
of	  aYachment	  shall	  only	  be	  perpendicular	  to	  the	  flutes	  
of	  the	  deck.”	  
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Types	  of	  steel	  used	  for	  roof	  deck	  

•  ASTM	  A653	  (33	  ksi	  typical)	  	  
•  ASTM	  A611	  (e.g.,	  Grade	  E—80	  ksi)	  
•  ASTM	  A1008	  
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EffecOve	  date	  
FM	  4470,	  SecDon	  1.6	  

•  EffecDve	  date	  is	  December	  31,	  2012	  
•  “…Products	  FM	  Approved	  under	  a	  previous	  
ediDon	  shall	  comply	  with	  the	  new	  version	  by	  the	  
effecDve	  date	  or	  else	  forfeit	  	  Approval…”	  	  
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So,	  what	  does	  all	  this	  mean?	  
•  FM	  has	  re-‐evaluated	  pre-‐12/31/12	  classificaDons:	  
– Reduce	  deck	  span,	  increase	  deck	  thickness	  and/or	  
grade	  (33	  ksi	  to	  80	  ksi)	  to	  maintain	  wind	  raDng	  
and	  exisDng	  RoofNav	  number	  

– Re-‐evaluate	  assemblies,	  lower	  wind	  raDng	  and	  
create	  a	  new	  RoofNav	  number	  	  	  	  

•  FM	  classificaDons	  likely	  have	  changed	  
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Deck	  span	  limitaOons	  

22	  ga.	  wide	  rib	  deck,	  spanning	  6	  ].	  with	  fully-‐
adhered	  roof	  membranes:	  
•  33	  ksi	  deck	  limited	  to	  Class	  1-‐165	  
•  80	  ksi	  deck	  limited	  to	  Class	  1-‐300	  

Mechanically-‐aYached	  roof	  membranes	  have	  
varying	  raDngs	  based	  upon	  row	  spacing	  
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An	  example	  
Sika	  Sarnafil	  Roofing	  Technical	  BulleDn	  #08-‐12,	  dated	  December	  19,	  2012	  
System	  descripOon:	  
S327	  membrane,	  9’6”	  row	  spacing,	  aYached	  with	  
XP/XPN	  fasteners	  at	  6”	  o.c.	  to	  22	  ga.	  steel	  roof	  deck	  
Pre-‐12/31/12	  wind	  raOng:	  	   	  	  
120	  psf	  
New	  wind	  raOngs:	  	  
•  90	  psf	  using	  80	  ksi	  steel	  deck	  
•  90	  psf	  using	  22	  ga.,	  33	  ksi	  steel	  deck	  and	  6’	  
membrane	  row	  spacing	  
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SuggesOons	  
•  Be	  careful!	  
•  Work	  closely	  with	  manufacturers	  
•  For	  current	  projects,	  noDfy	  and	  seek	  clarificaDon	  
from	  A/E/C,	  GC/CMs	  and/or	  building	  owners.	  

17	  

Professional	  Roofing,	  Jan.	  2013	  
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QuesOons	  
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