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Interna5onal	  Energy	  Conserva5on	  Code,	  2015	  Edi5on	  

	  	  

2	  

•  Applicable	  to	  all	  buildings,	  
including	  exis?ng	  buildings	  
(reroofing)	  

•  Format:	  
•  Commercial	  provisions	  (C)	  vs.	  
Residen?al	  provisions	  (R)	  
•  Ch.	  1-‐Scope	  and	  Admin.	  
•  Ch.	  2-‐Defini?ons	  
•  Ch.	  3-‐General	  requirements	  
•  Ch.	  4-‐Energy	  efficiency	  
•  Ch.	  5-‐Exis?ng	  buildings	  
•  Ch.	  6-‐Reference	  standards	  	  
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IECC	  2015,	  Fig.	  C301.1-‐Climate	  zones	  

	  	  

3	  

Ch	  4[CE]-‐Commercial	  energy	  efficiency	  

Sec.	  C401.2-‐Applica,on	  
•  Reference	  to	  ASHRAE	  90.1	  changed	  from	  2010	  
edi?on	  to	  2013	  edi?on	  

4	  
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Ch	  4[CE]-‐Commercial	  energy	  efficiency	  
Sec.	  C402-‐Building	  envelope	  requirements	  
•  Sec?on	  reformaXed	  
•  Low-‐energy	  buildings	  exempted:	  
–  Less	  than	  3.4	  Btu/h	  ·∙	  ^2	  or	  1.0	  waX/	  ^2	  of	  floor	  area	  
–  No	  condi&oned	  space	  
–  Greenhouses	  

•  Equipment	  buildings	  exempted	  (Sec.	  C402.1.2)	  

5	  

Ch	  4[CE]-‐Commercial	  energy	  efficiency	  
Sec.	  C402.1.3-‐Insula,on	  component	  R-‐value-‐based	  
method	  
•  Use	  Table	  C402.1.3	  

Sec.	  C402.1.4-‐Assembly	  U-‐factor,	  C-‐factor	  or	  F-‐
factor-‐based	  method	  
•  Use	  Table	  C402.1.4	  

6	  



Update	  on	  roofing	  industry	  technical	  issues	   March	  27,	  2015	  

4	  

Roofing-‐specific	  adapta,on	  of	  Table	  C402.1.3	  
Commercial	  Buildings	  (Insula?on	  component	  R-‐value-‐based	  method)	  

Climate	  zone	   Assembly	  descrip,on	  

Insula,on	  
en,rely	  above	  deck	  

Metal	  buildings	   AUc	  and	  other	  

1	   R-‐20ci	  (all	  other)	  

R-‐19	  +	  R-‐11	  LS	  

R-‐38	  
R-‐25ci	  (Group	  R)	  

2	  
R-‐25ci	  

3	  

4	  

R-‐30ci	  

R-‐38	  	  
(except	  Marine	  4	  

5	   R-‐38	  (all	  other)	  
R-‐49	  (Group	  R,	  
Marine	  4)	  

6	   R-‐25	  +	  R-‐11	  LS	  

R-‐49	  7	  
R-‐35ci	   R-‐30	  +	  R-‐11	  LS	  

8	  

7	  
ci	  =	  Con?nuous	  insula?on;	  LS	  =	  Liner	  system	  

Roofing-‐specific	  adapta,on	  of	  Table	  C402.1.3	  
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R-‐49	  7	  
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8	  

8	  
ci	  =	  Con?nuous	  insula?on;	  LS	  =	  Liner	  system	  
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Ch	  4[CE]-‐Commercial	  energy	  efficiency	  
Sec.	  C402.3-‐Roof	  solar	  reflectance	  and	  thermal	  
emiWance	  
•  Climate	  zones	  1,	  2	  and	  3,	  low-‐slope	  roofs	  over	  
cooled,	  condi?oned	  spaces	  (some	  excep?ons)	  

•  Three-‐year	  aged	  solar	  reflectance	  0.55	  and	  three-‐
year	  thermal	  emiXance	  of	  0.75,	  or	  three-‐year	  aged	  
solar	  reflectance	  index	  of	  64	  

•  Aged	  calcula?on	  method	  based	  upon	  CRRC-‐1-‐12	  
(Sec.	  C402.3.1)	  

9	  

Ch	  4[CE]-‐Commercial	  energy	  efficiency	  
Sec.	  C402.5-‐Air	  leakage-‐thermal	  envelope	  (Mandatory)	  
•  All	  Climate	  zones,	  except	  2B	  (IECC	  2012	  exempted	  

Climate	  zones	  1,	  2,	  and	  3)	  
•  Whole	  building	  tes?ng	  (ASTM	  E779);	  allowable	  maximum	  

air	  leakage	  rate	  of	  0.40	  cfm/^2	  
•  Materials	  (Sec.	  C402.5.1.2.1)	  and	  Assemblies	  

(C402.5.1.2.2)	  op?ons	  
•  Deemed-‐to-‐comply	  Materials	  op?ons:	  

–  Closed	  cell	  SPF,	  minimum	  1.5	  pcf	  density,	  	  
–  Built-‐up	  roofing	  membrane	  
–  Modified	  bituminous	  roof	  membrane	  
–  Fully-‐adhered	  single-‐ply	  roof	  membrane	  
	  

10	  
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Ch.	  4[CE]-‐Commercial	  energy	  efficiency	  
Sec.	  C503-‐Altera,ons	  
•  New	  excep?on	  to	  Sec.	  503.1-‐General:	  

“4. 	  Air	  barriers	  shall	  not	  be	  required	  for	  roof	  recover	  and	  
roof	  membrane	  replacement	  where	  the	  altera&ons	  or	  
renova?ons	  to	  the	  building	  do	  not	  include	  altera&ons,	  
renova?ons	  or	  repairs	  to	  the	  remainder	  of	  the	  building	  
envelope.”	   	  	  

	  

11	  

Professional	  Roofing,	  March	  2015	  
Pages	  54-‐60	  

	  	  

12	  
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Polyiso.	  R-‐value	  tes,ng	  

	  	  

13	  

NRCA’s	  2014	  polyiso.	  R-‐value	  tes,ng	  
•  Repea?ng	  similar	  NRCA	  tes?ng	  from	  2009	  
•  Newly-‐manufactured	  (uninstalled)	  samples	  
– 2.0-‐inch-‐thick	  
– Permeable-‐facer-‐sheet	  faced	  
– Obtained	  through	  distribu?on	  

•  ASTM	  C518	  tested	  “as	  received”	  
•  Tested	  at	  75	  F,	  and	  25	  F,	  40	  F	  and	  110	  F	  	  

14	  
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NRCA’s	  2014	  polyiso.	  R-‐value	  tes,ng	  
Sample	   R-‐value,	  per	  inch	  thickness	  (2-‐inch	  specimens)	  

25	  F	   40	  F	   75	  F	   110	  F	  

1	   5.774	  

2	   5.444	  

3	   5.371	  

4	   5.828	  

5	   5.522	  

6	   5.889	  

7	   5.058	  

15	  

NRCA’s	  2014	  polyiso.	  R-‐value	  tes,ng	  
Sample	   R-‐value,	  per	  inch	  thickness	  (2-‐inch	  specimens)	  

25	  F	   40	  F	   75	  F	   110	  F	  

1	   5.774	  

2	   5.444	  

3	   5.371	  

4	   5.828	  

5	   5.522	  

6	   5.889	  

7	   5.058	  

16	  
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NRCA’s	  2014	  polyiso.	  R-‐value	  tes,ng	  
Sample	   R-‐value,	  per	  inch	  thickness	  (2-‐inch	  specimens)	  

25	  F	   40	  F	   75	  F	   110	  F	  

1	   5.774	  

2	   5.444	  

3	   5.371	  

4	   5.828	  

5	   5.522	  

6	   5.889	  

7	   5.058	  

Ave.	  (mean)	   5.555	  

Std.	  dev.	   0.297	  

17	  

NRCA’s	  2014	  polyiso.	  R-‐value	  tes,ng	  
Sample	   R-‐value,	  per	  inch	  thickness	  (2-‐inch	  specimens)	  

25	  F	   40	  F	   75	  F	   110	  F	  

1	   3.765	   4.757	   5.774	   5.118	  

2	   3.909	   4.719	   5.444	   4.958	  

3	   4.737	   5.350	   5.371	   4.810	  

4	   3.506	   4.509	   5.828	   5.227	  

5	   4.221	   5.269	   5.522	   4.929	  

6	   3.775	   4.854	   5.889	   5.247	  

7	   4.431	   4.878	   5.058	   4.581	  

18	  
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NRCA’s	  2014	  polyiso.	  R-‐value	  tes,ng	  
Sample	   R-‐value,	  per	  inch	  thickness	  (2-‐inch	  specimens)	  

25	  F	   40	  F	   75	  F	   110	  F	  

1	   3.765	   4.757	   5.774	   5.118	  

2	   3.909	   4.719	   5.444	   4.958	  

3	   4.737	   5.350	   5.371	   4.810	  

4	   3.506	   4.509	   5.828	   5.227	  

5	   4.221	   5.269	   5.522	   4.929	  

6	   3.775	   4.854	   5.889	   5.247	  

7	   4.431	   4.878	   5.058	   4.581	  

Ave.	  (mean)	   4.049	   4.905	   5.555	   4.981	  

Std.	  dev.	   0.432	   0.302	   0.297	   0.239	  

19	  

NRCA’s	  2014	  polyiso.	  R-‐value	  tes,ng	  
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NRCA’s	  2014	  polyiso.	  R-‐value	  tes,ng	  
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Published	  LTTR	  =	  5.7/inch	  

NRCA’s	  recommenda,ons	  
Polyisocyanurate	  insula?on	  

Designers	  should	  use	  in-‐service	  R-‐values:	  
•  Hea?ng	  condi?ons:	  	  R=5.0	  per	  inch	  thickness	  
•  Cooling	  condi?ons:	  	  	  R=5.6	  per	  inch	  thickness	  

Specify	  insula?on	  by	  its	  thickness,	  
not	  its	  R-‐value	  or	  LTTR	  value	  

22	  
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Professional	  Roofing,	  March	  2015	  

	  	  

23	  

Concrete	  roof	  deck	  issues	  

	  	  

24	  
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Reported	  roofing-‐related	  problems	  
Concrete	  roof	  decks	  

•  Moisture	  within	  the	  roof	  system	  
•  Loss	  of	  adhesion	  
•  Insula?on	  facer	  delamina?on	  
•  Adhesive	  curing	  issues	  
•  Mold	  growth	  
•  Fastener/metal	  corrosion	  
•  R-‐value	  loss	  

25	  

SPRI/PIMA/RCI	  Industry	  Informa,on	  Bulle,n	  
No.	  2-‐13,	  July	  31,	  2013	  

26	  

“…	  Because	  of	  these	  performance	  
issues	  and	  the	  poten?al	  risk	  for	  
roof	  system	  failure,	  SPRI,	  RCI,	  and	  
PIMA	  urge	  building	  designers	  to	  
select	  roofing	  components	  and	  
system	  with	  great	  care….”	  
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ARMA	  Industry	  Posi,on	  Statement	  

	  	  

27	  

“…The	  selec?on	  of	  the	  deck	  
material	  and	  its	  suitability	  for	  
use	  is	  the	  responsibility	  of	  the	  
designer	  of	  record,	  who	  must	  
make	  appropriate	  design	  
accommoda?ons	  to	  address	  high	  
moisture	  content	  encountered	  in	  
lightweight	  structural	  concrete	  
decks.”	  

Concrete	  drying	  rates1	  

•  Normal-‐weight	  structural	  concrete:	  
– Less	  than	  90	  days	  

•  Light-‐weight	  structural	  concrete:	  
– Almost	  6	  months	  
	  

1	  Howard	  Kanare,	  “Concrete	  Floors	  and	  Moisture,	  Second	  Edi?on,”	  75	  percent	  internal	  RH,	  
controlled	  laboratory	  condi?ons	  

28	  
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An	  up-‐close	  look	  

	  	  

29	  

NRCA	  Industry	  Issue	  Update,	  August	  2013	  	  

	  	  

30	  

NRCA’s	  recommenda?ons:	  
•  Designers	  should	  avoid	  

using	  light-‐weight	  
structural	  concrete	  for	  
roof	  decks	  

•  Remedial	  system	  
configura?ons	  for	  retrofit	  
applica?ons	  
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Steel	  roof	  deck	  concerns	  

	  	  

31	  

Steel	  deck	  design	  

Prior	  to	  2010:	  
•  SDI’s	  	  Design	  Manual	  for	  Composite	  Decks,	  
Form	  Decks	  and	  Roof	  Decks	  

•  ANSI/SDI	  RD1.0-‐2006,	  “Standard	  for	  Steel	  
Roof	  Deck”	  (referenced	  in	  IBC	  2009)	  

30-‐pound-‐per-‐square-‐foot	  (psf)	  upli^	  
and	  45-‐psf	  upli^	  at	  roof	  overhangs	  

	  
32	  
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Steel	  deck	  design	  

Since	  2010:	  
•  ANSI/SDI	  RD1.0-‐2010,	  “Standard	  for	  Steel	  Roof	  
Deck”	  (referenced	  in	  IBC	  2012	  and	  IBC	  2015)	  

“…	  be	  anchored	  to	  resist	  the	  required	  
net	  upli^	  forces,	  but	  not	  less	  than…”	  
30	  psf	  and	  45	  psf	  for	  eave	  overhangs	  

	  

33	  

SDI	  bulle,n	  

•  Decks	  designed	  for	  
joist	  spacing	  between	  
5’	  and	  6’	  8”	  o.c.	  

•  Steel	  decks	  designed	  
for	  uniform	  loading	  

•  Seam-‐fastened	  single-‐
ply	  membranes	  are	  a	  
concern	  

34	  
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Membrane	  seams	  across	  deck	  flutes	  
	  

SDI:	  	  3.8	  X	  moment	  (deck);	  2	  X	  load	  (joists)	  
35	  

Membrane	  seams	  in	  deck	  flute	  direc,on	  

SDI:	  12	  X	  bending	  moment	  and	  shear	  (deck)	  	  
36	  
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SDI	  bulle,n	  -‐-‐	  Conclusion	  

“…SDI	  does	  not	  recommend	  the	  use	  of	  roofing	  
membranes	  aXached	  to	  the	  steel	  deck	  using	  line	  
paXerns	  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	  transmiXed	  along	  the	  lines	  of	  aXachment.	  Those	  
lines	  of	  aXachment	  shall	  only	  be	  perpendicular	  to	  the	  

flutes	  of	  the	  deck.”	  

37	  

Professional	  Roofing	  “Tech	  today”	  
January	  2015	  

	  	  

38	  
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Con,nuing	  concerns	  with	  
water-‐based	  bonding	  adhesives	  

	  	  

39	  

Professional	  Roofing,	  Aug.	  2012	  

	  	  

40	  
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Professional	  Roofing,	  “Tech	  today,”	  Dec.	  2013	  

Manufacturers:	  
•  Store	  at	  60F-‐90F	  
•  Install	  at	  40F	  and	  rising	  
•  Longer	  green	  ?me	  

NRCA:	  
•  Don’t	  freeze	  
•  Dew	  point	  differen?al	  
of	  5F	  or	  more	  
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MRCA/NRCA	  tes,ng	  
Water-‐based	  bonding	  adhesives	  

•  Products	  vary	  
•  Pails	  variability	  
•  Long	  ?mes	  to	  develop	  strengths	  
•  Peel	  strengths	  are	  rela?vely	  low,	  par?cularly	  
with	  paper-‐faced	  polyisocyanurate	  insula?on	  
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Sika/Sarnafil	  
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JM	  technical	  bulle,n	  

•  Shipment	  restric?ons	  
from	  10/1	  to	  4/15	  

•  Storage	  60F	  –	  80F	  
•  Should	  not	  be	  applied:	  
– Below	  40F	  
– RH	  90%+	  
– DP	  separa?on	  <	  5F	  
– Temp.	  =	  DP	  within	  6	  
hrs.	  

– Temp.	  <	  32F	  within	  48	  
hrs.	  
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NRCA’s	  interim	  recommenda,ons	  

•  Manufacturers	  need	  to	  take	  a	  more	  ac?ve	  role	  
•  Designers	  need	  to	  consider/offer	  alterna?ves	  
•  Designers	  should	  specify	  Class	  2	  (coated	  glass)	  
facers	  when	  using	  water-‐based	  adhesives	  

•  Make	  field	  crews	  aware	  of	  limita?ons	  
•  Consider	  alterna?ve	  products/systems	  
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Consultant	  concerns	  
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RCI	  

Manual	  of	  Prac5ce:	  
•  Sec.	  1:	  Introduc?on	  
•  Sec.	  2:	  Recommended	  
prac?ces	  for	  consul?ng	  

•  Sec.	  3:	  Recommended	  
prac?ces	  for	  QAO	  

•  Sec.	  4:	  Specialized	  areas	  
of	  prac?ce	  

•  Appendixes	  
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Inadequate	  wind	  design	  
Professional	  Roofing,	  
March	  2014	  
•  A	  wind	  warrantee	  is	  
not	  a	  subs?tute	  for	  
proper	  wind	  design	  

•  IBC,	  Ch.	  16:	  
– ASCE	  7	  wind	  loads	  
– Loads	  are	  required	  in	  
Contract	  Documents	  
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A	  QAO	  is	  not	  a	  “field	  superintendent”	  
and	  should	  never	  direct	  roofing	  work/opera?ons	  
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ASTM	  D7186-‐12	  
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“Standard	  Prac?ce	  for	  Quality	  
Assurance	  Observa?on	  of	  
Roof	  Construc?on	  and	  
Repair”	  
•  Observe	  and	  report	  
•  Repor?ng	  procedures	  
•  QAO	  shall	  have	  insurance	  
•  QAO	  shall	  provide	  and	  
maintain	  PPE	  and	  fall	  
protec?on	  equipment,	  if	  
required	  by	  regula?ng	  
authori?es	  
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“Tech	  today”	  column,	  February	  2014	  

	  	  

	  	  

NRCA’s	  recommenda,ons	  

•  Confirm/clarify	  QAO’s	  role	  and	  responsibili?es	  
•  Use	  “Tech	  today”	  column	  and/or	  ASTM	  D7186	  
•  Get	  QAO’s	  daily	  reports	  
•  Document	  any	  situa?on	  where	  a	  QAO	  directs	  
your	  work/opera?ons	  
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Ques,ons…	  and	  other	  topics	  
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Mark	  S.	  Graham	  
Associate	  Execu?ve	  Director,	  Technical	  Services	  
Na?onal	  Roofing	  Contractors	  Associa?on	  
10255	  West	  Higgins	  Road,	  600	  
Rosemont,	  Illinois	  	  60018-‐5607	  
	  
(847)	  299-‐9070	  
mgraham@nrca.net	  
www.nrca.net	  
	  
TwiXer: 	  @MarkGrahamNRCA	  
Personal	  website:	  	  	  www.MarkGrahamNRCA.com	  
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