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PREFACE 

The  heavies t  loat1 that  roo f s  in Canada have t o  support  
i s  usual ly  the loatl ilnposed by snow. It i s  obvious, t he re fo re ,  that  
the  magnitude and d i s t r ib~i t ion  of the  design snow load have a con-  
s iderab le  effect on the  safety  of a s t r u c t u r e ,  a s  well  as i t s  cost  of 
construction.  Th i s  i s  t r u e  for any roo1 but pa r t i cu l a r ly  for roofs  
of sma l l e r  dwellings under o rd inary ,  re la t ive ly  she l te red  conditions 
for  which wind loads a r e  general ly  of l e s s  impor tance .  

Snow loads  for design purposes  a r e  given in  the  National 
Building Code of Canada. In the  1953 edition of the Code, the  loads 
which were  shown on a map  w e r e  der ived d i rec t ly  f r o m  measu remen t s  
of snow on the  ground. It i s  frequently observed ,  however ,  that  
snow depths on the  ground cannot be  applied d i rec t ly  to the  d e t e r m i -  
nation of design snow loads  for roofs .  Consequently, the Assoc ia te  
Commit tee  on the  National Building Code, which is respons ib le  for  
the  prepara t ion  and continued rev is ion  of the Code,  asked the  Division 
of Building R e s e a r c h  to c a r r y  out a survey  of actual  snow loads  on 
roofs .  Th i s  su rvey  was begun in 1956. Because  of regional  and 
annual c l imat ic  var ia t ions ,  such a study mus t  extend over  s e v e r a l  
y e a r s  and mus t  t ake  into account the  whole of Canada.  

This  fifth p r o g r e s s  r e p o r t  in the  continuing su rvey  gives 
the  r e s u l t s  of the  1960-61 snow load observa t ions  and a l so  d i s c u s s e s  
the significance of the  findings to date. 

The  Division of Building R e s e a r c h  wishes  again to e x p r e s s  
i t s  s i nce re  apprecia t ion to the  many o b s e r v e r s  a c r o s s  Canada who 
have contributed s o  grea t ly  to the  s u c c e s s  of th i s  survey .  In pa r t i cu l a r ,  
thanks a r e  expressed  to the  many building in spec to r s ,  p r iva t e  companies ,  
and individuals who made  B-Station observa t ions ,  and a l so  to the  RCAF 
personilel  a t  the  C Stations and the i r  o rgan ize r s  in Ottawa. Grateful  
apprecia t ion i s  r eco rded  a l so  to  A-Station o b s e r v e r s  of the  Iv~eteorological  
Branch  of the Depar tment  of T r a n s p o r t  a t  Goose Bay and Gander ,  
the  Depar tment  of National Defence a t  F o r t  Churchil l ,  Eco le  Polytechnique 
(Montreal) ,  Macdonald College (Ste. Anne de Bellevue),  Queenr s  
Universi ty (Kingston), Universi ty of Toronto,  Univers i ty  of Manitoba 
(Winnipeg), Univers i ty  of Alber ta  (Ednlonton), Aluminum Co. of Canada 
a t  Arvida,  the F e d e r a l  Day School a t  Inuvik, and the  Atlantic,  P r a i r i e  
and B.  C. Regional Stations of the  Division. 

This  r e p o r t  was p r e p a r e d  by J .  F. Scott ,  graduate  in civil  
engineering f r o m  Queen 's  Univers i ty ,  sumrner  worker  with the  Building 
S t ruc tures  Section, and B. G. M . P e t e r ,  R e s e a r c h  Officer with the Section,  
under the  direct ion of W .  R .  Schr iever .  

Ottawa 
November 196 1 

Robe r t  F .  Legget, 
Director  . 
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SNOW LOADS ON ROOFS 1960-61 - 

Fifth P r o g r e s s  Report  

J. F. Scott and B. G. W. P e t e r  

The country -wide survey  of snow loads on roofs  being 
c a r r i e d  out by the  Division of Building R e s e a r c h  has  once again 
provided a substantial  amount of information.  This  survey  covers  
observat ions  of snow depth and density on a l a r g e  number  of roofs  
and on the  surrounding ground. In this  fifth p r o g r e s s  r epo r t ,  
t he se  observat ions  have been analyzed, their  t r ends  and unusual 
fea tures  discussed,  and their  r e s u l t s  cor re la ted  with i n t e r im  
conclusions of previous r epo r t s .  

The  survey,  which was begun in 1956 a t  the  reques t  of 
the  Associate  Commit tee  on the National Building Code, provides  
information on which to  base  m o r e  ra t ional  snow load specifications 
in future  editions of the  Code. In the  1953 edition of the Code, the  
roof loads were  colmputed by adding the maximum depth of snow 
cover on the ground and the maximum winter r a in  that  might fall  into 
that  snow cover ;  i t  was found, however,  that  depths on the roof 
frequently did not correspond to depths on the  ground. To  inves t i -  
gate th i s ,  a pilot su rvey  was c a r r i e d  out during the winter of 1956- 
57 to  a s s e s s  the method and appara tus  proposed for  the  full survey;  
in 1957-58 the  survey  proper  was begun. Density a s  well a s  depth 
was measured ,  and in o r d e r  to de te rmine  the na ture  of the  snow 
loads,  a gauge n u ~ n b e r i n g  sys t em was devised whereby the format ion 
of unbalanced loading pa t te rns  could be t r aced .  A full descr ipt ion 
of the  background and r e su l t s  of the  su rvey  a r e  presen ted  in seven 
DBR Internal Repor t s  (Refs 1 to  7) .  

On the bas i s  of information gathered in the  y e a r s  preceding 
1960, s e v e r a l  rev is ions  were  made in the 1960 edition of the  Code. 
Prominent  among the  rev is ions  r  ecomrnerided by the Associate  
Commit tee  on the National Building Code, i s  that  the  ground load 
be reduced by 20 pe r  cent to  a r r i v e  a t  a design roof load. Whereas  
the  1953 Code m e r e l y  pointed out that non -unifor mly  distributed 
loads conceivably in excess  of those specified would be a.nticipated, 
the  1960 Code specified "shape fac tors"  to be  used for  accumulated 
loads on canopies, marquees ,  porch  roo f s ,  she l te red  roof por t ions  
and par t icu la r  roof shapes .  

Where r e f e rence  to  PIBC design loads h a s  been made 
in th i s  r e p o r t  the  corresponding f igures  a r e  those specified in the 



Clilrlatc Infortnation Handbook of t he  NDC 1960 (8)  un less  
o t l ~ e r w i s e  indicated.  T h e  1960 values  a r e  based on a longer s e r i e s  
of r e c o r d s  and a longer design per iod (30 y e a r s )  than w e r e  the  
1953 loads ,  and thus  the  new ~ l ~ a x i m u r n  ground load f igures  a r e  
often s l i g l~ t l y  l a r g e r .  T h e  design roof loads  of the  1960 Code 
a r e  80 p e r  cent  of the  ground load and show both a n  i n c r e a s e  and 
d e c r e a s e  compared  with the  1953 loads .  

2. SUMMARY O F  1960-61 OBSERVATIONS - 

Although the  snowfall was  below n o r m a l  in m o s t  
p a r t s  of Canada,  the  r e s u l t s  of the  survey ,  with r e s p e c t  t o  roof 
load t o  ground load r a t i o s  and posi t ions  of d r i f t  accumulat ions ,  
w e r e  useful  and conf i rmed previous  r e s u l t s .  A few roo f s  had 
max imum average*  roof loads  exceeding the  cor responding  ground 
loads.  As  in p rev ious  y e a r s ,  concentra ted loads  w e r e  quite high 
and on s e v e r a l  roofs  t h e s e  concentra t ions  exceeded the  b a s i c  design 
load. 

On the  ave rage ,  roof loads  w e r e  considerably  l e s s  than 
ground loads ,  with m a n y  roofs  covered with negligible amounts  of 
snow. Concentra t ions  o c c u r r e d  where  expected but the  s i z e  of 
t h e s e  was ex t r eme ly  var iab le .  Wind, combined with s h e l t e r ,  shape  
and or ienta t ion of the  roof again proved to  have the  g r e a t e s t  effect 
on snow loads .  High t e m p e r a t u r e s  reduced roof loads  rap id ly  while 
so l a r  radia t ion dur ing cold weather  was  a re la t ive ly  minor  fac tor  in  
snow load reduct ion.  

DESCRIPTION O F  THE 1960 -61 OBSERVATIONS 

T h e  p rocedu re  used t o  col lect  informat ion was s i m i l a r  
t o  tha t  used in previous  winters .  The  s u r v e y  ( 2 )  made  u s e  of t h r e e  
types  of observat ion s ta t ions  where  i nea su remen t s  w e r e  recortlc:d as 
follows: 

A -Station o b s e r v e r s  continued t o  m a k e  detai led observa t ions  of 
snow depth and densi ty  on one flat  and one pitched roof of r e s iden t i a l  
s i z e ,  and on the  surrounding ground. T h e s e  m e a s u r e m e n t s ,  ma.de 
weekly and a f te r  e v e r y  heavy snowstorm,  w e r e  c a r r i e d  out a s  
descr ibed  in Ref .  ( 7 ) .  

B-Station o b s e r v e r s  m a d e  per iod ic  depth measu re rnen t s  on one 
roof and on the  surrounding ground. Additional m e a s u r e m e n t s  w e r e  
m a d e  on o ther  roofs  a t  the  t i m e  when snow loads w e r e  a t  a  m a x i l ~ ~ u n l  

* "maximum a v e r a g e t '  m e a n s  the  ave rage  roof load at  the  t i m e  of 
m a x i ~ n u ~ n  snow dur ing the winter cons idered .  



for tl) c: winti?-r. 
C-Sta.tio11 o b s e r v e r s  made the equivalent of A-Station. obser  - - 

va t ions  on l a rge  fl;it roofs located at KCAF bases  a c r o s s  Canada.. 
Each station obscrvctl two o r  m o r e  of the four stantlard C -Station 
roofs ,  the  f o ~ i r  being the Unit Supply Depot roof, the  canti lever 
hangar roof, the lr~echail ical  equipment garage roof and the  wings 
o f  the a r c h  hangar roof. 

Observation r e p o r t s  for  the  1960-61 winter were  
received f rom 44 s ta t ions;  7 of t hese  repor ted  that i neasu re i r~en t s  
were  not talccn tlue to insufficient snowfall. Fifteen A Stations 
repor ted  observat ions  on 41 roofs ,  15 B Stations repor ted  on 19 
roofs ,  and 7 C Stations repor ted  on 20 roofs ,  for  a tota l  of 80 roofs .  
The locations of a l l  Stations where readings were  taken a r e  given in  
F igs .  1 and 2.  

WEATHER 

The winter of 1960-61 featured many deviations f roin 
no rma l  weather conditions. In Br i t i sh  Columbia precipitation was 
above no rma l ,  but because of high t e m p e r a t u r e s  mos t  of th i s  occu r red  
a s  ra in .  In the P r a i r i e  Provir lces  snowfall was general ly  below n o r m a l  
although F o r t  Churchil l  experienced a snowfall m o r e  than 100 p e r  
cent above normal .  Tempera tu re s  w e r e  4 to  1 2  deg rees  above 
normal .  In Ontario and Quebec snowfall was a s  rnuch a s  45 per  cent 
below normal ,  with ex t remely  l i t t le snow during the  months of 
J anua ry  and Februa ry .  Tempera tu re s  were  above nor rnal in November,  
F e b r u a r y  and March ,  and below norinal  in the  other  winter imonths. 
In the  Mar i t imes  snowfall was general ly  above no rma l  and t emper  -- 
a t u r e s  below normal .  At Gander snowfall was 40 pe r  cent above 
no rma l  while Goose Bay repor ted  40 pe r  cent below normal .  Through-  
out the  country,  wind, the factor with the grea tes t  influence on snow 
loads,  did not show any significant depar ture  f r o m  norma l .  

5. PRESENTATION O F  RESULTS 

As in previous p r o g r e s s  r epo r t s ,  A-Station r e s u l t s  a r e  
given in detail  for  each roof by graphs in which the average  ground 
load, the  maxirnum, average  and minimum roof loads,  and in s o m e  
cases ,  the m a x i ~ n u l n  load on a canopy o r  lean- to  roof a r e  plotted 
against  t ime .  With t h e s e  graphs a r e  fu r the r  graphical  r e c o r d s  of wind, 
t empera tu re ,  and accumulated snowfall a s  well  a s  drawinzs  giving 
the  gauge posit ions and bas ic  dimensions of each roof. These  detailed 
r e s u l t s  a r e  given in F igs .  3 to 17 inclusive,  and a r e  suillrrlarized in 
'Table I and i t s  graphical  equivalent, F ig .  23. 



13-Station r < ~ s t i l t s  arc. l~resentecl  in the s a m e  manner  a s  
fo r  the previous  two win te rs .  F i g u r e  L ;<ivcs the B-Station 
locations a s  well a s  the  "stick" graphs of rnax i inu~n ave rage  roof 
a n d  ground loads for t he se  locations,  whilc Table  I 1  p r e s e n t s  a 
tabular  stllnrnar y in which roof cleLails and loacling ini luences  a r e  
noted. 

With the exception of the  graphical  sulmrnar y, C -Station 
r e s u l t s  a r e  p resen ted  in the  s a m e  fo rm a s  those  of A-Stations.  
The  load- t ime cu rves  for  each roof a r e  given in F igs .  18 t o  22 
i ~ ~ c l u s i v e  and the  tabular  s u m m a r y  in Table  I 1  I. 

One change has  been made  in the  plotted meteorological  
data that  accompany the  load- t ime graphs for  A and C Stations. 
Replacing the  sunshine graph used  in previous  r e p o r t s  i s  a new 
plot showing accun~u la t ed  snowfall in inches  aga ins t  t i m e  in days .  
Because  so l a r  radiation was found t o  be a re la t ive ly  minor  factor  
in snow load reduction,  i t  was believed that  a r e c o r d  of accu~nu la t i on  
of to ta l  f r e s h  snowfall would be  m o r e  useful  than the  sunshine.  Whereas  
in previous  p r o g r e s s  r e p o r t s  i t  was  not poss ib le  t o  c o r r e l a t e  roof 
loads  with snowfall distr ibution dur ing the  winter,  the effects of 
wind and t e inpe ra tu re  dur ing any specif ic  snowfall can now b e  
c l ea r ly  seen.  

It had been or iginal ly  planned t o  plot the accun-lulated 
snowfall in pounds p e r  squa re  foot so  that  a d i rec t  conlpar ison could 
be  made  with t h e  observed  ground load. This  necessitatecl the  u s e  
of an a s sumed  density for  f r e sh ly  fa l len snow; the  value 0. 10 g l n / ~ ~  

was selected.  h some  locatiorls, however,  t he  observed  ground load 
exceeded the  load f r o m  the accumulated snowfalls .  Because  th i s  
would have led to  contradictory information on the  load - t ime  graphs ,  
it was decided to  show the accumulated snowfall  in irlches of f r e s h  

snow. This  sheds  s o m e  light on the  validity of an assunled density 
of 0. 10 gm/cc.  P o t t e r  (8) indicates  that  the  densi ty  based  on a single 
snowfall may  often va ry  f r o m  0. 02  t o  0 .  L 3 ,  and although t h e  a s sumed  
density of 0. 10 gm/cc  is valid for  long per iods  and i s  an  ave rage  
for  the  whole of Canada, densi t ies  in t he  M a r i t i ~ n e s  exceed th i s  value 
and those  in t he  P r a i r i e s  a r e  l e s s  than 0. 10 p n / c c .  

6. RESULTS 

h general ,  the  r e s u l t s  of the  1960-61 survey  w e r e  not 
unlike those  recorded  in previous  y e a r s .  An unusual fea ture  was 
observed  at Revels toke,  a new station,  whe re  the  max i~mum ave ragc  
roof load was 66 psf while the  m a x i ~ n u l n  ave rage  grouncl load was 
47 psf. T h i s  load,  t o  b e  discussecl l a t e r ,  occu r r cd  on an uilheated 



parly llut i l l  A s11elt~1-c~d rc:g,ioll. 111 d i l - C C ~  co~i t r ; i s t  lo th i s  was  t h c  
b a r  c roof  observecl a t  Garlder w h e r e  t h e  maxi lnuin  a v e r a g e  grouncl 
load u a s  60  psf .  

T h e r e  was  wide va r ia t ion  in  t h e  r a t i o  of  r o o f  load t o  
grouild load,  but in g e n e r a l  t h e  a v e r a g e  roof loads  w e r e  low c o m p a r e d  
with c u r r e n t  desigil va lues .  On 8 r o o f s  t h e  concen t ra ted  loads  
w e r e  g r e a t e r  than t h e  b a s i c  NBC des ign va lues ,  but t h e  u s e  of t h e  
1560 Code shape  f a c t o r s  sa t i s f i ed  7 of t h e s e  c a s e s .  T h e  r a t i o  of 
t h e  a v e r a g e  roof load t o  ground load v a r i e d  f r o m  1.  40 t o  0 ;  f o r  a l l  
o b s e r v e d  r o o f s  t h e  a v e r a g e  was  0. 4 7  with only 25 p e r  cent  of the  r o o f s  
having a  r a t i o  exceeding 0.  75. F o r  ."L and C Sta t ions  wllere detailecl 
m e a s u r e m e n t s  w e r e  t aken ,  t h e  r a t i o  was  0.  42;  fo r  B Sta t ions  i t  
was  0. 61. T h e  extent  t o  which a  roof was  s h e l t e r e d  was  t h e  p redorn i -  
nant  f ac to r  producing high r a t i o s .  

T h e  1960 -61 r e s u l t s  a l s o  showed tha t  un i fo rmly  d i s t r ibu ted  
snow l o a d s  o c c u r  only on roofs  tha t  a r e  wel l  s h e l t e r e d ,  o r  in  r e g i o n s  
w h e r e  winds a r e  v e r y  l ight .  As  i n  p rev ious  y e a r s  d r i f t s  and accurnu-  
la t ions  o c c u r r e d  a t  the  junction of sp l i t - l eve l  r o o f s ,  on p o r c h  roofs  
and canop ies ,  a long p a r a p e t  wa l l s ,  on t h e  l e e w a r d  s i d e  of pi tched 
roofs ,  and a round  ch imneys  and ven t i l a to r s .  T h e  magni tude  of 
t h e s e  loads  r e m a i n s  v e r y  difficult t o  p r e d i c t .  

T h e  following c o m m e n t s  on individual  A-Stat ion obse rva t ions  
point  out  s o m e  of t h e  v a r i a t i o n s  in  the  roof load t o  ground load r a t i o s  
and t h e  concen t ra t ions  mentioned above.  

( a )  A Stat ions  

h u v i k .  - Observa t ions  on t h e  roof of t h e  E - 3  school  w e r e  
changed to  t h e  H o m e  Econoln ics  Annex,  a building of t h e  s a m e  des ign ,  
a f t e r  t h e  E - 3  school  was  t o r n  down. T h e  E - 3  R e s i d e n c e  was  relocated 
on a new s i t e  dur ing  t h e  winter .  With n o r m a l  annual  snowfall ,  t h e  
m a x i m u m  a v e r a g e  ground load r o s e  t o  28 ps f ,  w h e r e a s  dur ing  thC 

p r e v i o u s  two w i n t e r s  t h e  ground load had exceedcd t h e  1953 N B C  des ign  
load of 35 p s f .  T h e  1960 NBC des ign load i s  37 psf .  Light winds and 

e x t r e m e l y  low t e m p e r a t u r e s  al lowed t h e  snow to  accumulate with fa i r  
uni formity ,  al though t h e r e  w e r e  m i n o r  d r i f t s  along the  p e a k s  of the  
pi tched r o o f s .  T h e  maxi lnum a v e r a g e  roof load was  11 p s f .  

Reve l s toke .  - Observat ior ls  a t  Reve l s toke ,  a  new s ta t ion  
in t h e  inountainous region of B. C.  , w e r e  begun t o  coimpensate for t h e  
t e m p o r a r y  discontiiluation of l n e a s u r  e m e n t s  a t  G l a c i e r .  

T h r e e  r o o f s  w e r e  o b s e r v e d ,  two in the  town of Revelstoice 



the parapet. wall wcbre rclocatecl to 4 Et f r o m  the parape t  wall. 
These  gallges had previously been c loser  to the pa rape t s  i n  d r i f t s  
s o  that  the  computed average  loads wcre  l a rge r  than the averages  
which had actually o c c u r r  erl. Ga~ lge  $/7  was left i n  it . original  
position s ince,  in  previous y e a r s ,  the r r lax i rn~~m drif ts  occu r red  
consistently a t  th i s  location. 

On the flat roof of McNeill House the rnaxiinuin load of 
30 psf o c c ~ ~ r r e d  a t  the  intersectioiz of two parape t  walls,  while 
l e s s e r  dr i f ts  occi i r red on the lower windward edge of the  gable roof. 
Li t t le  snow fell  during the months of J anua ry  and Februa ry ,  and 
the roof loads decreased  ve ry  slightly, indicating that  so la r  radiat ion 
i s  a minor  factor in snow load reduction. High winds and frequent 
thaws prevented the  accu~nula t ion  of loads to  any appreciable  
extent. 

Ottawa.. - With snowfall 22 pe r  cent below norma l ,  the  
maximuin average  roof load was only 21 pe r  cent of the NBC design 
load. Maximum concentration of 21 psf occu r red  a t  the intersect ion 
of two parape t  walls on the of the Building R e s e a r c h  Centre .  The  
two gable roofs remained  completely b a r e  during mos t  of the  winter.  
Solar radiation did not appreciably affect the  snow loads during the  
long period without snowfall. 

Ste. Anne de Bellevue. - Although the silowfall was 11 pe r  cent 
below normal ,  the  ave rage  ground load r o s e  to 35 psf,  the  s a m e  a s  
t he  previous year  when the snowfall was 40 p e r  cent  above norrnal.  
Thaws during the winter of 1959-60 reduced the loads on seve ra l  
occasions.  The  maximum ave rage  roof loads were  quite sinall ,  
however,  with 8 psf on the flat roof  and 5 psf on the  gable roof. Subli- 
mation did not significantly reduce  roof  loads.  Strong winds (50 
mph according to  meteorological  r e c o r d s )  following the long snow -fr ee  
period failed to c lear  the  roofs,  indicating that  densification and 
bonding with the roof su r f ace  had taken place.  As in previous yea r s  
concentrations occur red  on the  eas t  end of the hip roof, and on the 
flat roof immediately  bes ide  the sloping portion of the  higher roof. 

Arvida.  - On the  l a r g e  flat roof the  maximum ave rage  load 
was 8 psf i. e. 35 pe r  cent of the ground load, while the maximum drif t  
occur r ing  next to the higher portion of the  roof was 17 psf. Considering 
the  tota l  snowfall of 106 i n . ,  t he se  loads a r e  s m a l l  indicating the effect 
of wind on a l a r g e  exposed roof. 

Halifax. - The snowfall was 23 p e r  cent above no rma l  but 
the  mild weather,  a s  in previous y e a r s ,  prevented any sustained 
accumulation of loads.  The  roof-to -ground load r a t i o  was 0. 90 which 
might b e  expected f ro in  an a r e a  of frequent thaws. A 5-in. snowfall 



accoinpanied by winds of 30 r-nph, rcsul ted in a 44-psf accumulation 
( bas ic  NBC tlesigt~ load = 36 psf)  in the l e e  of a 14-ft  penthouse 
while the  exposecl portion of the  roof was swept completely bare .  
Using the shape factor of 1.  5, the  design load would have been. 54 psf.  
On 4 January ,  a 19-in. snowfall with high wind speeds produced 
max imum load of 9 psf on the  s a m e  roof, indic.atirlg t he  ex t remely  
var iab le  effect of wind. 

Gander.  - With a snowfall 39 p e r  cent above no rma l ,  the  
maximum average  ground load reached 80 psf,  exceeding the NBC 
ground load by 2 8  p e r  cent. Th i s  high ground load occu r red  on 
29 March  when measu remen t s  showed 24 in. of snow with a density 
of 0. 65. Although the  density appea r s  ex t remely  high, t he  weather 
could have been the  cause.  In March,  Gander had 42 in. of snow 
(no rma l  i s  18 in. ) and 6. 2 in. of ra in .  T h e  total  snowfall up until 
29 March  was 142 in. On 22 March  t h e r e  was a measu red  depth of 
32 in.  , and on 25 March  5 in. of snow fell.  The  snow was compacted 
under v e r y  s lushy conditions. Despite the  heavy snowfall,  the  l a r g e  
flat  roof of the  M. E. Room retained v e r y  l i t t le  silow, and the roof-  
to-ground load ra t io  for  the  pitched roof was only 0. 14. The maximum 
accumulation of 34 psf occu r red  near  the  peak on the  leeward s ide of 
the  gable roof.  

Goose Bay. - The  roof load was only 11 p e r  cent of the  
design load, and the roof -to -ground load ra t io  was 0.  17.  These  low 
values m a y  be par t ia l ly  explained by the below norma l  snowfall,  but 
i t  appea r s  that ,  in sp i te  of she l t e r ,  the  high winds decreased  the roof 
loads.  After four yea r s  of observat ion the inaximurn ave rage  roof 
load has  never  exceeded 10 psf on these  A-Station roofs ,  and yet 
Goose Bay i s  i n  an  82-psf ;.,one according t o  t he  1960 National Building 
Gode. In comparison to  these  A-Station roof loacls, t he  roof loads a t  
the  Goose Bay C Station were  quite high. This  indicates that  a sma l l  
number  of roof observat ions  mus t  be analyzed with caution in o r d e r  
to de te rmine  "representat ive"  loads for any specific geographic a r e a .  

Other A Stations. - Loads observed at A Stations not mentioned 
above showed that  average  roof loacls a r e  usually l e s s  than the  
corresponding ground load. No unusual f ea tu re s  were  observed;  
t he  r e s u l t s  given in t he  graphs (F igs .  3 to 17) a r e  t he re fo re  self - 
explanatory. 

(b)  B Stations 

A s  in previous yea r s ,  the  information received f r o m  B 
Stations substantiated that  roof loads a r e  general ly  l e s s  than ground 
loads and tha t  accumula.tions a r e  found on the  lower levels  of spl i t - level  



roofs ,  along parape t  walls,  on the  leeward s lopes  of pitched roofs ,  
and on marquees  and canopies. Strong winds and mild weather 

were  again the  main fac tors  in snow load reduction.  

Two of the  l a rges t  loads for E Stations were  observed 
a t  Amher s t ,  N. S. and Sarnia ,  Ont. At Alnher s t  a 4-ft (50 
t r iangular  drift  occur red  a t  the  spli t  level  of two flat  roofs .  The 
top roof was f r e e  of snow. At Sarn ia  an average  snow depth of 3 f t  
(30 psf)  occur red  on a fir  s t  - s to ry  roof  which was shel tered on t h r e e  
s ides  by the second s to ry  of the  s a m e  building. The  bas i c  design 
snow load for Sarn ia  i s  24 psf;  by applying the  shape fa.ctor of 1.  5, 
however, t h e  design load would have bcen 36 psf.  

It h a s  been decided to  modify the charac te r  of the  I3 Stations.  
During the 1961 -62 winter the B Station survey  will be extended, 
and approximately 450 buil-ding inspec tors  will b e  asked to  r e c o r d  
ex t r eme  and unusual s ~ l o w  load conditions on roofs .  The  reques t  
for  regular  weekly observat ions ,  however,  will be  dropped. This  
information will be  used to compile a "case r e c o r d "  book which 
eventually should offer s ta t i s t i ca l  evidence t o  the  designer indicating 
the  type and magnitude of loading that  can be anticipated on a wide 
var ie ty  of roofs .  

( c )  C Stations 

Goose Bay. - Despite a s~lowfal l  39 per  cent below norma l ,  
some high accumulations were  observed.  As  in previous y e a r s  
t he  lean-to roofs  of the  Unit Supply Depot experienced heavy loads ;  
the  maximum of 74  psf was 3; t i m e s  l a rge r  than the  maximurn 
dr i f t  on the main roof.  Heavy drift ing occur red  next it0 the elevated 
section of the  M. E.  Garage;  the  maxil-num load o i  90 psf exceeded 
the  bas ic  NBC design load of 8 2  p s i  but mias l e s s  than 123 psf which 

would b e  the  design load for t h i s  section of roof. This  acculnulation 
built up f r o m  a load of 18 psf during a period of min imum snowfall, 
i l lus t ra ted the ex t r eme  ilnportance of wind in  snow load analysis .  
With a maximum average  ground load of 77 psf ,  t he  g rea t e s t  roof- to-  
ground load ra t io  was 0. 38. 

Other C Stations. - All average roof loads were  l e s s  than 
the  corresponding ground loads,  although in s e v e r a l  c a s e s  concentrated 
loads exceeded the  ground loads.  As in previous y e a r s  d r i f t s  occu r red  
along the  parapet  walls,  on the  canopies of the  Unit Supply Depot, on 
the flat wings of the  a r c h  hangars ,  i~nn led ia t e ly  beside the  elevated 
  or ti on (5. 5-ft difference in height)  of the  Mechanical Equipment Garage,  
and near  the  door housings on the canti lever hangar roofs .  La rge  flat 
roofs  had low ave rage  loads.  



7.  GENERAL DISCUSSION - 

Aftcr one winter of pilot observatiorls and four winters  
of full observat ions the survey has  provided considerable  information 
of a wide and varying na ture  on the subject of snow loacls on roofs.  
Although general  t r ends  llave been c lear ly  indicated, it i s  s t i l l  
difficult to predict  with cer ta inty the roof loacls that could be expected 
under any given se t  of c i rcumstances .  It i s  now possible  to  s ta te  that  
roof loads a r e  generally c o ~ ~ s i d e r a b l y  l e s s  than ground loads,  and 
the assurnption of a uniforlnly distributed snow load i s  unnecessar i ly  
c rude .  

The weight of snow accumulating on any given roof sur face  
depends on many fac tors .  These  have been roughly divided into 
two groups - the  meteorological fac tors  over  which the designer 
has  no control, and the roof fac tors  which come to a l a rge  extent 
under the des igner ' s  "jurisdiction. " T h e r e  i s  a l a rge  degree  of 
interaction between these  fac tors  and any analysis  for the purpose 
of revis ing specifications must  necessa r i ly  involve a study of many 
combinations. Because of the var iability of the factor s concerned, 
original hopes for quantitative answers  f r o m  the f i r s t  few yea r s  of 
the survey  have been dimmed; it now appea r s  that  future ref inements  
of design load specifications should be based on the s ta t i s t ica l  
s t rength of many observations.  

It i s  becoming increasirigly c lear  that code specifications 
will never be able to cover the many var ia t ions in  roof shapes and 
in other conditions that will occur in prac t ice  so  that the code will 
have to be supplemented by a collection of "case r e c o r d s "  for 
special  silow load problems.  These  "case r eco rds  'I, now being 
gathered, will deal with extr  eme and unusual snow -load conditions 
on a l a r g e  and var ied selection of roofs .  Eventually they should offer 
the designer r e c o r d s  of some comparable  roof and s ta t i s t ica l  s t rength 
to  confirm th is  information. 

The following discussion p resen t s  some of the m o r e  salient 
fea tures  of the snow load problem. The r e su l t s  of an at tempt  to 
analyze the observations to date a r e  a l so  shown. 

Meteorological Fac tor  s 

( a )  Solar Radiation. - During the winter of 1960 -6 1 several .  
stations a c r o s s  Cailacla experienced long per iods  during which no snow 
fe l l  and roof loads were  not reduced to any appreciable extent. Compared 
to the effects of s t rong  winds and high t empera tu res ,  solar  radiation 
appea r s  only a minor factor  in snow load reduction. 



(b)  Density. - Stlow rltxnsity ~ i g ~ + ~ n  showed wide var ia t ion --- 
f r o m  location to location and  from ~ , > i ) n ~ l i  tn month. The  genera l  
t r end  i~~d ica t ec l  in R e f .  (41, however ,  I l ~ l ~ l s  t r u e  for  the  mos t  p a r t  

( c )  Wind and Ternpera ture .  - T h e s e  two meteorological  
f a c to r s  p lay a leading r o l e  in the  ana lys i s  of snow loacls. As in 
p rev ious  y e a r s  high t e m p e r a t u r e s  inva.riably reduced snow loads ,  
while s t r ong  winds recluced o r  i nc r ea sed  them.  T h e  quanti tat ive 
effects of wind r e m a i n  ex t r eme ly  var iab le  and difficult to p r ed i c t ,  
s o  tha t ,  for  design pu rposes ,  a wide r ange  of poss ib le  effects  
( d e c r e a s e s  and i n c r e a s e s )  have t o  be  taken into account.  

Shape F a c t o r s  

(a) Snow Loads on L a r g e  F l a t  Roofs.  - A s  before  xnaximum 
a v e r a g e  roof loads  w e r e  usual ly  considerably  l e s s  than the c o r r e s -  
ponding ground loads .  The  1960-61 r e s u l t s  a r e  shown in Tab l e  IV. 
In o r d e r  to  find out just  how much the  di f ference was ,  a s tudy of 
the l a r g e  f l a t  roofs  observed  a t  C Stations for  t he  pa s t  four y e a r s  
was  c a r r i e d  out. It was  found that  the  roof- to-ground load r a t i o ,  
on the  ave rage ,  was  0. 40, and that  9 out of 10 roofs  had a r a t i o  
l e s s  than 0 .75 .  All  ave rage  roof loads  w e r e  well below the  specified 
NBC load,  indicating that  for  l a r g e  flat roofs  design loads  m a y  b e  
reduced fur ther  than a s  specified in the  1960 Code. Dri f ts  in reg ions  
of localized she l te r  w e r e  often iu e x c e s s  of NBC design loads ,  but 
t h e s e  could be  deal t  with by t h e  u s e  of app rop r i a t e  "shape f a c t o r s .  " 

(b )  Dri f ts  a t  P a r a p e t  Walls .  - F o r  the pa s t  four y e a r s  
observa t ions  indicate  that  the  i n c r e a s e  in the  height of the  pa rape t  
wall  i s  d i rec t ly  p ropor t iona l  to  that  of the r a t i o  of the  max imum 
concentra t ion along that  wall t o  the  n ~ a x i l ~ ~ u x n  ave rage  roof load. 
To  es tab l i sh  a b a s i s  for cornparison of pa r ape t  wall d r i f t s  the  g raph  
shown in F ig .  24 was plottec-I. Observa t ions  on a l l  roofs  with pa rape t  
wal ls  at A and I3 Stat ions  for the  p a s t  four y e a r s  w e r e  used.  TJle 
points on th i s  g raph  a r e  s ca t t e r ed  t.o such  an extent  that  no definite 
quanti tat ive conclusions can be  drawn.  Only a l imited number  of 
roofs  with pa rape t  walls  have been observed  t o  da te ;  it i s  t h e r e f o r e  
not poss ib le  a s  yet to  subdivide the  group any fur ther  by taking into 
account such f ac to r s  a s  location,  she l t e r  and roof s ize .  Th i s  would 
indicate the  need of local  concentra ted observa t ions .  

( c )  Dri f ts  on the  Lower Po r t i on  of Spl i t -Level  Roofs .  - A 
study of d r i f t s  on the  lower por t ions  of sp l i t - l eve l  roofs  was m a d e  
f r o m  the  observa t ions  taken over  the  pa s t  four y e a r s .  'The c o r r e -  
lation between t he  maxirnur-(1 dr i f t  load and t he  clifference in elevation 
of roof port ioils  i s  too var ied t o  give any definite re la t ionship  (Fig,. 2 5 ) .  
It does  appea r ,  however ,  that  on the  ave rage ,  t he  dr i f t  loads  a r e  



L to 3  ti111cs the, nvcr;iGc rovJ' Io,~tl ;111cl tlliit thc, s i x c  o f  the- d r i f t s  
clocs not i l ~ c i - e ; ~ s c ~  1jt:yoncl ;I cliffcr c n c c  i r l  c l  (:vat i o 1 1  of aljoklt 6 ft.  

( d )  Roof Slope. - - Tllc 1960 NCltio~x;~l 13uilclillg; Coclc 
r e c o g ~ ~ i x e s  roof s lope a s  a  fac tor  which rpt luces  tllc lclad on pitched 
1-oofs fronx that  which wollltl occur  011 a f lat  roof.  Whercas  the  1953 
Code specified that  rcduct ions  could bc  i n a d c  OII s lopes  ove r  2 0 ° ,  the  
1960 Cocle s t a t e s  that  rcduct ions  stlould not be xliacle ilnless the  s lope 
i s  g r e a t e r  than 30".  Bnsetl on r e s u l t s  i ron1 the su rvey  of tlie pas t  

four  win te rs ,  a  study of th i s  factor  has  bee11 c a r r i e d  out. The 

findings a r e  shown in Fig .  26 ,  where  the  r a t i o  of the  rnaxinzum ave rage  
load on the en t i r e  su r f ace  of the pitchecl roof t o  the  m a x i n ~ u ~ n  ave rage  
load on a  f la t  roof in the  sa lne  gcograpllic a r e a  i s  plotted aga ins t  
t he  s lope of the  pitched roof .  It will I]? notcd that  in s e v e r a l  c a s e s  
the  loads  on pitched roofs  exceetlecl those  on flat  roofs  a t  t he  s a m e  
location.  T h r e e  r e a s o n s  for th i s  apparen t  anolnaly a r e  offered.  
F i r s t ,  s o m e  of the  pitched roofs  were  she l te red  wllile the  co l~ lpa ra t i ve  
flat roofs  w e r e  not. Second, a  few of the r e s u l t s  w e r e  taken f r o m  
roofs  dur ing win te rs  of re la t ive ly  light snowfall ancl so  s o m e  of the  
r a t i o s  may  not be r ep re sen t a t i ve .  The  th i rd  r ea son  may  be a t t r ibuted 
t o  wind action. Although wind will tend to  blow snow off a  f lat  roof 
converse ly  it will tend to pi le  it up on the  l eeward  s ide  of a  pitched 
roof.  The  peak in i tself  tends  t o  provide localized she l te r  which 
i s  conducive to snow accumulation.  T h e r e  i s  s o m e  indication that  
desigii loads  for roofs  of ~ n e d i u ~ r l  pi tch sllould be g r ea t e r  than those  
fo r  f la t  roofs .  Although s o n ~ e  roofs  with l e s s  than 30" slope have 
reduced loads ,  o the r s  have i nc r ea sed  loads ,  indicating that  reduct ions  
on pitched roofs  should not be  nlaclc un less  thc  roof s lope  i s  g r e a t e r  
than 30° ,  thus  substarltiatitxg the specif icat ions  in the  1960 Code 
(Fig .  2 6 ) .  

( e )  Concentra ted Lloads on P i tched  Roofs.  - A study of 
s u r v e y  r e s u l t s  t o  date revea led  that  pitchecl r oo i s  a r e  se ldom 
uniformly loaded,  but that  in the lnajor i ty  of c a s e s  concentra t ions  
occur  along the  r idge .  T h e  ave rage  r a t i o  of ~ n a x i ~ n u m  roof load to  
ave rage  roof load was calculated to be 2.  1,  but it rnust be  r e a l i ~ ~ e d  
that  th i s  f igure  ha s  been a r r i v e d  a t  without r e g a r d  to roof s lope,  
magnitude of the roof load,  and the  difficult a spec t  of she l t e r .  Roofs  
w e r e  not segrega ted  on a bas i s  of the i r  clegree of she l t e r ,  a s  she l te r  
depends t o  a  l a r g e  extent on the di rect ion of the  wind, which i s  
ex t remely  var iab le .  The  deg ree  of she l t e r ,  t he r e fo re ,  cannot always 
be  specified with any reasonable  accu racy .  

(f)  Unbalanced Loads on Pitclled Roofs .  - The  1960 Code -- - 
s t a t e s  that  sloped o r  hipped roofs  shal l  be  clcsigned for a n  u~xbalanced 
load 1.  25 t i m e s  tlie uniform Load on one s ide  ant1 1x0 loatl on tlxe other  
s ide .  Unbalanced loaditlg lnny be  causecl by sllow t r a n s f e r  ( d u e  t o  wind), 



which, theoret ical ly ,  co111(1 leacl to twicc thc  clcsi;;11 load on one 
s ide  and ze ro  on the  othcr .  Snow i s  tilso apt t o  s l ide  o r  mel t  off 
one roof su r f ace  hefore  it docs on the  o the r .  Unbalanced loads  
caused by drif t ing have 11cc.n o l ~ s e r v e d  during the  pas t  win te rs  
(F ig .  36) ( 4 ) ;  ( F i g s .  24,  25, and 26) (5 ) ,  and although the  p re sen t  
specification has  not bcen definitely confirmed i t  does  appear  quite 
reasonable .  

8. INTERIM CONCLUSIONS 

On the whole the  1960-61 observat ions  substant ia te  the  
i n t e r im  conclusions presen ted  in previous  r e p o r t s .  The  conclusions 
can now be r e s t a t ed  with m o r e  cer ta inty:  

(a) The  average  snow loads  on roofs  a r e  substant ia l ly  
l e s s  than the  load on the  surrounding ground. 

(b) The  amount by which the  snow load on the  roof and 
the  load on the  ground differ depe l~ds  pr . imari ly  on 
the  deg ree  t o  which the  roof i s  she l te red .  (The  
effects of she l te r  a r e ,  however,  extr  elnely difficult 
t o  p red ic t  quantitatively. ) 

(c) Concentra t ions  (d r i f t s )  somet ime s exceeding the  
load on the  ground a r e  to be expected on roofs  in any 
a r e a  of localized she l t e r ,  the  magnitude being dependent 
on, among other  things,  snowfall and the  s i z e  of the  
roof a r e a  which i s  "contributary.  " 

As  the  r e su l t  of a n  a t tempt  to analyze t he  su rvey  information 
to date,  s e v e r a l  additional points have been indicated: 

( i )  Because  of the  complexity and var iabi l i ty  of f ac to r s  
in the  snow load problem i t  appea r s  that a theore t ica l  
approach i s  imposs ib le .  

( i i )  "Shape fac tors"  in a l l  probabi l i ty  will have  t o  b e  
a r r i v e d  a t  empi r ica l ly .  Indications a r e  that  a concen - 
t r a t e d  localized su rvey  of the p rob lems  of unbalanced 
loading on pitched roofs ,  parape t  wall  d r i f t s ,  d r i f t s  
on spl i t - level  houses ,  and snow slide-off  should be 
c a r r i e d  out. Th i s  woultl not only give m o r e  bread th  to  
the  p r e s e n t  study, but a l so  would yield data in a much 
sho r t e r  per iod of t ime .  



( i i i )  Building codes will not be able to cope with a l l  the 
possible  roof shapes .  This  indicates the importance of 
a "case r eco rd"  book showing ex t r eme  and unusual 
snow load conditions on a wide var ie ty  of roofs .  
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Station 

--- 
I t~uvik ,  N .  W .  T. 

Revels toke,  B. C. 

E d ~ ~ l o n t o n ,  Alta.  

Sas  katoon, S a s  k. 

Winnipeg, Man. 

F o r t  Churchi l l ,  
Man. 

Toronto ,  Ont. 

Kingston, Ont. 

Ottawa. Ont. 

Ste. Anne de  
Bellevue. P. 0. 

Montreal ,  P. 0. 

Arv ida ,  P. Q. 

Halifax.  N. S. 

Gander ,  Nfld. 

Goose  Bay. Lab. 

Cable:  not heated,  insula ted ,  exposed 
Cable :  heated,  insulated. exposed 
F la t :  heated, insulated, exposed 

Cable :  heated,  insula ted ,  exposed 
Cable:  not heated,  she l t e red  
F l a t :  heated, insula ted ,  exposed 

Cable :  not heated, she l t e red  
F la t :  heated,  insulated, exposed 

Cable:  heated,  insulated, exposed 
Cable:  heated, insulated, exposed 
F la t :  heated, insula ted ,  exposed 
F la t :  heated, insula ted ,  exposed 
Fla t :  heated, ventilated,  exposed 

Cable:  heated,  insula ted ,  exposed 
F la t :  heated, insula ted ,  exposed 

Cable :  heated,  insula ted  
Fla t :  heated, insulated 
F la t :  ( c o r r i d o r )  heated,  insulated 
F la t :  ( c o r r i d o r )  heated,  insulated 
F l a t :  ( c o r r i d o r )  heated,  insulated 

Cable:  heated, insulated 
F la t :  heated,  insula ted ,  she l t e red  

Cable:  heated,  insulated 
F l a t :  heated,  exposed. 2 .  5' parapet  

Cable:  heated,  insula ted ,  exposed 
1 Cable: heated,  insula ted ,  exposed 
1 Fla t :  heated,  exposed, 2' pa rape t  

F la t :  heated,  insula ted ,  she l t e red  1 F l a t :  heated, insula ted ,  exposed 

Cable:  heated,  insula ted ,  exposed 
F la t :  heated, insula ted ,  exposed 

Cable:  heated,  insula ted ,  exposed 
F l a t :  heated, not insula ted ,  exposed 

; Fla t :  heated, insula ted ,  exposed 

Cable :  heated,  not insula ted ,  she l t e red  
F la t :  heated,  insula ted ,  exposed 
F l a t :  heated,  she l t e red ,  pa rape t  

I Cable:  heated,  insula ted ,  she l t e red  
1 Fla t :  not heated,  insulated 

Gable: heated, ins111ated.exposed 
F la t :  heated,  insula ted ,  no pa rape t  

NI\C 
roof 

( p s f )  

37(30)" 
37(10) 
37(35) 

70( - )  
- 

70( -1 

22(25) 
ZL(25) 

28(33) 
ZR(35) 
ZR(35) 
ZR(35) 
28(35) 

36(32) 
36(35) 

53(55) 
53(55) 
53(55) 
53(55) 
53(55) 

26(24) 
32(35) 

40(47) 
40(55) 

48(43) 
48(43) 
48(50) 
4H(50) 
4H(50) 

35(34) 
44(50) 

43(43) 
43(50) 

60(55) 

36(34) 
36(40) 
36(40) 

50(42) 
50(45) 

82(7R) 
82(90) 

-- 
M a x  a v g  

ground 

( p s f )  

27 
2  7  
28 

45 
47 
4  0  

12 
13 

16 
2  6  
18 
16 
17 

22 
22 

36 
3  6  
3  6 
3  6  
36 

6  
8 

12 
13 

13 
13 
13 
14 
13 

3  5  
35 

2 7  
31 

2  5  

16 
11 
11 

n o  
6  0  

5  0  
5  2  

Max avg 
roof 

(ps f )  

5  
11 

5  

3  1  
6  6  
32 

4  
3  

2  
2  
7  
2  
7  

3  
6  

4  
0  

2  5  
2  4 

14 

5 
10 

5  
8  

4  
4  

10 
9  
6  

5 
8  

3  
7  

8 

5  
7 

14 

I  I  
0  

9  
8  

Max 
observed 

roof 

(psf)- 

9 
16 
H 

33 
7  1  
39 

6  
4  

7  
5  

2  3  
3  

16 

11 
7  

I2  
0, 4oa 

56b 
5ob 
47 

6  
18 

13  
3  0  

7  
5  

2  1  
13 
10 

2  5  
28 

I. 3  
9  

17 

12 
2  6  
44 

3  4  
0  

12 
13 

T h e  f i r s t  figure. indicates  the  N R C  1960 roof load ;  
th,e f igu re  in ( ) the  N B C  1953 load. 

a  = on 11~ai11 roof and lean- to  
b  = corrirlor running NW-SE 
c = cor r ido r  running S W  - N E  
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SNOW LOADS FOR 13 S'rA'l'lONS 

* ( ) b r a c k e t s  indicate  1953 des ign load 
** [ 3 bracke t s  indicate  bas i c  des ign loads  

a  = dr i f t  on  n ~ a r q u e e  
b  = design load i n c r e a s e d  by s h a p e  f ac to r  of 1. 5 

1,ocat ion 

T r a i l ,  13. C .  

Nelson, B. C. 

Ca lga ry ,  Alta.  

Le thbr idge ,  Alta.  

Yorkton, Sask.  

T h e  P a s .  Man. 

Brandon,  Man. 

Wawa, Ont.  

Sault  Ste.  M a r i e ,  
Ont . 

Sarn ia ,  Ont.  

Bel levi l le ,  Ont. 

T h r e e  R i v e r s ,  P. Q. 

F r e d e r i c t o n ,  N. B. 

A m h e r s t ,  N. S. 

St. John ' s ,  Nfld. 

-o 

5 
g 

x 

x 

Type  
o l  

roof 

Gable  

F l a t  

Gable  

F l a t  

F l a t  

Gable  

Gable  

Gable  

F l a t  

F l a t  

Gable 
F l a t  

Gable 
F l a t  

Gable  

F l a t  

Gable  
F l a t  

-o -o 

2 
4 * 

d c  

g .* 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

-o -o 

,"j 
d c  

. 

x 

x 

x 

-- 

2 :  

2 
3 

x 

x 

x 

x 

-.-A 

:$ 
4 .$ 

x 

x 

x 
x 

x 

R e n ~ a r k s  

mi ld ,  low 
snowfall  
2 '  pa rape t  
t a l l  building 

s ing le  snow- 
f a l l  

d r i f t  a t  4. 5' 
p a r a p e t  

she l t e red  

d r i f t s  o n l e e -  
ward  s l o p e s  

24"shel tered 

low snow-  
f a l l  

s h e l t e r e d ,  
2nd s t o r y  

pa rape t  

d r i f t  a t  sp l i t  
Icvel 

- 

Major 
I i~f luencev 

Z r n  

x 

-- 

N D C  
roof 
( p s f )  

50(68)':' 

50(70) 

@(70J*" 

15(25) 

18(25)  

40( 35) 

47(40) 

E ( 3 5 g  

40(55) 

40(55) 

36b(30) 

40( 50) 
40( 50) 

67(60)  
67(60)  

E ~ ( 6 5 3  

48(55) 

47(33)  
58(50) 

- 
Loads  in p s i  

Ground 

( p s f )  

9  

7  

9 

16 

4  

9  

28 

10 

24 

8 

19 

13 
13 

37 
37 

35 

20 

12 
2 l  

Obse rved  
Roof 

( p s f )  

R 

6  

7  

9  ' 

4 

4  

8. 

6 

1 3  

0  

3  1  

3  
16 

14 
14 

2  1 

7 
9  

loads  
Dri f ts  
( p s f )  

- 

- 

15 

31.34a 

18 

10 

2 5  

- 

- 

37 

19 
19 

55 
55 

2  3  

50 

16  
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SNOW LOADS ON LARGE F L A T  ROOFS 
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E - 3  s c n o o L  
(SHELTERED. HEATED, IYSUL ATED I 

UOME ECONOMICS ANNEX 

(SHELTERED FROM SOUTH. LOW WEATI 

E - 3  RESIOENCE 

I EXPOSED. HEATED. INSULATED 4.1 

FEDERAL BUILDING 

I EXPOSED. HEATED, INSUL ATEDl 

SNOW LOAD OBSERVATIONS ON ROOFS 
Y E A R :  1960/61 
LOCATION:  



MT. REVELSTOKE NAT. PARK SHELTER 

ISHELTERED, NOT HEATED 
ELEV 2 8 0 0  F T 

RESIDENCE, 2 0 8  gTn ST. E 

ISHEL TERED, HEATED, INSULATED) 
ELEV I 8 5 0  F T 

MOUNTAIN VIEW ELEMENTARY SCHOOL 

/EXPOSED, HEATED, INSUL ATEDI 
ELEV I 8 5 0 F T  

SNOWFALL 

FIGURE 4 

SNOW LOAD OBSERVATIONS ON ROOFS 
YEAR: 1960/61 
LOCATION: REVELSTOKE. B. C. 



R O O F  D E S C R I P T I O N  

I 

ADMINISTRATION BLDG. H 

INSULATED 

SECTION ' & - A '  

MINING STORE SHED 

I' SHELTERED, UNHEATED BLDG ) 

SNOWFALL 

FIGURE 5 

SNOW LOAD OBSERVATIONS ON ROOFS 
YEAR: 1960/61 

LOCATION: EDMONTON, ALTA. 



SNOW LOAD OBSERVATIONS ON ROOFS 
Y E A R :  1960/61 
LOCATION:  S A S K A T O O N ,  SASK.  

40 

20 

\ 
-__..___r_______...----------- 

5 4 
\ 

0 -- - 
i 

54 

I EXPOSED, HEATED, INSUL ATEDI 

I33 - 1 0 7 %  S T  

8 

45 '6"  

I EXPOSED, HEATED, INSUL ATEDI  

O U T D O O R  T E S T ,  S T A T  I O N  
N 

- 3  .6 .9 
(HEATED. INSUl ATED I 

N O R M A L  1960 /61  
S N O W F A L L  3 6 "  28" 

FIGURE 6 ( a )  

314 LAKE CRES. 
ALL UIUIUb ARE ZERO 

I------.* 
/ \ 

R O O F  D E S C R I P T I O N  

3 1 4  L A K E  C R E S C E N T  r4 



N . R . C .  L A B  

D E T A I L  A  

I EXPOSED, HEATED, INSUL ATED / 

GYMNASIUM 

EXPOSED. HEATE0,VENTILATED.  
2' PARAPETS 

SNOW LOAD OBSERVATIONS ON ROOFS 
YEAR: 1960/61 

LOCATION: SASKATOON, SASK. 



L I B R A R Y  S .  W I N G  

EXPOSED. INSULIP TED, NOT VENTILATED. 
UNHEl  TED 1 I R  SPACE 

AGRICULTURAL E N G .  BLDG. 

SHELTERED, IPTTIC UNHEATED. VENTILIPTED. INSULATED 

SNOW LOAD OBSERVATIONS ON ROOFS 
Y E A R  : 1960/61 

LOCATION: WINNIPEG,  MAN.  



I 1 
i R O O F  DESCRIPTION -- 

40 -- 
G - 2 2  1 
l i l t  1418UL AT 1 6  8 *1  

i L I  MINI". l i l L  Z l R O  ,'------- k------ 

I 

F - 2  
? ' 5  -- 

NORMAL 1960/61 

SNOWFALL 40" 85' 

SNOW LOAD OBSERVATIONS ON ROOFS YEAR:  !960/61 

LOCATION: FORT CHURCHILL 

MAN. 





II D O U G L A S  C R E S .  

I S H E L T E R E O  HEATED 

INSULATE01  

21 D O U G L A S  C R E S  

SHELTECEO 
BLOG HEATED 
ATT IC  U N H E I T E D  

CE IL ING INSULATED 

S N O W F A L L  

FIGURE 9 

SNOW LOAD OBSERVATIONS ON ROOFS 
YEAR : 1960/61 
LOCATION: TORONTO, ONT. 



SNOW LOAD OBSERVATIONS ON ROOFS 
YEAR: 1960/61 
LOCATION: KINGSTON, ONT. 

4 0  

I 
1 

R O O F  DESCRIPTION 

26  EDGEHILL AVE. 

I S C '  

- 6  8 .  

SHE1 TERED 
? 

A T T I C  N O T  HEATED 
EL DG HEA TED 
INSUL A TED 

I 
UcNElLL HOUSE 

* =  40' 

N 

EXPOSED 
INSUL A TED 

I T T I C  NOT VENTILATED 

ATTIC NOT HEATEC 

8 1  DG HE4 TED 
PARAPF T 2'6" 

NORMAL \960/61 

SNOWFALL 57' 30 '  

F IGURE 10 

-- 

- 4 0  ( 

~ 
I 

I 



4 0 

R O O F  DESCRIPTION 

2 0  - 

7 2  BISHOP BLVO. 
__-______C*-----------  

-\ 
7 2  B I S H O P  BLVD 

0 '\,J,"\, 
4 0  

/EXPOSED,  HEATED, INSULATED 2'7 

4 0  BARKER BLVD. 

/EXPOSED,  HEATED, INSULATED 2 " )  

9 '  

(EXPOSED, HEATED. INSULATED 

HEATED BL DG 
FLAT: 10'  TO EAVES 

FAIRHAVENWAY 
H . 9  

1 2 .  

ISHEL TERED, HEA TED. I.VSULA TED 

NORMAL 1960/61 

SNOWFALL 8 2 "  5 6 "  

FIGURE I I  

I - 4 0  1 1 1 I 1 I 

SNOW LOAD OBSERVATIONS ON ROOFS 
Y E A R :  1960/61 

LOCATION:  OTTAWA,  ONT. 



EXPOSED. INSULATED 
ATTIC VENTfLATED 
AT TIC NOT HEA TED 
BL DG HEA TED 

SNOWFALL 

SNOW LOAD OBSERVATIONS ON ROOFS 
YEAR: 1960/61 
LOCATION: STE. ANNE DE BELLEVUE 

P.Q. - 



f EXPOSED , H E A T E D ,  NO T INSUL ATEDJ 

11771 O'BRIEN B L V D  

SNOWFALL 

FIGURE 13 

SNOW LOAD OBSERVATIONS ON ROOFS 
YEAR: 1960/61 

LOCATION: MONTREAL, P.Q. 



BLDG. NO.  6 0  

B L D G  NO. 6 0  

I-===/ 51 

SECTION A - A  

EXPOSED, HEATED, INSULATED 

SNOWFALL 

SNOW LOAD OBSERVATIONS ON ROOFS 
Y E A R :  1960/61 
LOCATION:  A R V I D A ,  P.Q. 



YEAR:  1960/61 
SNOW LOAD OBSERVATIONS ON ROOFS 

LOCATION:  H A L I F A X .  N .S .  

I 
N.S. TECH. COLLEGE 

I 
ROOF DESCRIPT ION 4- k, 

4 0 

20 - - 

0 

P A R A P E T  TO GRAOE 

ALL MAXIMA AT 112 
N R C  L A 0  

CXPOSED, HEATED, /NSUL A TfG 

NO PARAPET 

ENGINEERING BLDG 

FIGURE 15 

! N S TECH COLLEGE 



A i l .  MAXIMA OT *3 

HAWKEi?  C R E S C E N T  

/ S H E L T E R E D  HEATED INSUL ATE0 / 

MECH. EQUIP ROOM 
- -. .. . -- . 

3'' - . *  
NO SNOW ON ROOF 
CE P4TCHES ONLY 

NOT HEATED INSULATED)  

SNOWFALL 

FIGURE 16 

YEAR: 1960/61 
SNOW LOAD OBSERVATIONS ON ROOFS 

LOCATION: GANDER. NFLD. 



R O O F  D E S C R I P T I O N  

6 0  

D -  26 

- 2 6 -  

"10 P A A A P I T  

E X P O S E D .  Nt -ATED,  INSULATED.  

SNOWFALL 

SNOW LOAD OBSERVATIONS ON ROOFS 
YEAR:  1960/61 

LOCATION:  GOOSE BAY.  LAB.  



I I WIND D IRECTION7  1 I i I I 

R O O F  DESCRIPTION 

10. 

M.E. GARAGE 

CANT. HANGAR 

NORMAL 1960/6! 

51' 52" 

F IGURE 18 

SNOW LOAD OBSERVATIONS ON ROOFS 
Y E A R :  1960/61 

LOCATION:  R.C.  A. F. 

L A N C A S T E R ,  ALTA.  



r--- 3 ' b '  - - 

M E.  GARAGE 

ARCH HBNGAR 

M.E. GARAGE 

CANT HANGAR 

SNOWFALL 

FIGURE 19 

SNOW LOAD OBSERVATIONS ON ROOFS 
Y E A R :  1960/61 

LOCATION: R.C.A.F. ,  

COLD L A K E ,  ALTA. 



U.S. DEPOT 

A R C H  H A N G A R  

M E  G A R A G E  

C A N T .  H A N G A R  

SNOWFALL 

FIGURE 2 0  

SNOW LOAD OBSERVATIONS ON ROOFS 
Y E A R :  1960/61 

LOCATION: R.C.A.F.  

WINNIPEG, M A N .  



U.S. DEPOT 

M.E.  GARAGE 
ARCH HANGAR 

M.E .  GARAGE 

SNOWFALL 

- - - - -  

SNOW LOAD OBSERVATIONS ON ROOFS 
YEAR:  1960/61 
LOCATION: R.C.A.F. NORTH BAY 



80 
U.S. DEPOT 

R O O F  D E S C R I P T I O N  

4 0  

U S  DEPOT 

M E  G A R A G E  

SNOWFALL 

SNOW LOAD OBSERVATIONS ON ROOFS 
YEAR : 1960/61 
LOCATION: R.C. A. F. 

GOOSE BAY, LAB.  





"SHAPE FACTOR" = MAX. CONCENTRATED LOAD BESIDE PARAPET WALL 
MAX. AVG. ROOF LOAD 

FIGURE 2 4  

LEGEND 

0 A STATIONS (1957-61) 
B STATIONS (1957-61) 

I 2 3 4 

HEIGHT OF PARAPET WALL ( F T )  

"SHAPE FACTOR" VS HEIGHT OF PARAPET WALL 



FI
G

U
R

E
 

2
5
 

7
-0

 

6
.0

 

5
.0

 

=k
 

0
 

4
.0

 
0
 2 W
 
a
 

a
 

3
.0

 
I
 

V
) - 

2
.0

 

1
-0

 

0
 

"S
H

A
P

E
 

FA
C

TO
R

" 
V

S
 

D
IF

F
E

R
E

N
C

E
 

IN
 

E
LE

V
A

T
IO

N
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

1 
i 

I 
I 

I 

'S
H

A
P

E
 

FA
C

TO
R

" =
 

M
A

X
. 

C
O

N
C

EN
TR

A
TE

D
 L

O
A

D
 B

ES
ID

E 
E

LE
V

A
TI

O
N

 P
O

R
TI

O
N

 

0
 

M
A

X
. 

A
VE

R
A

G
E 

R
O

O
F 

LO
A

D
 

- 
- 

0
 

0
 

- 
- 

- 
- 

- 
- 

0
 

0
 

0
 

- 
- 

8 
o

 
0
 

0
 

-
 

- 

I 
I 

1 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
0
 

1 
2 

3
 

4 
5 

6 
7 

8 
9 

10 
11

 
12

 
13

 
14

 
15

 
16

 
17

 
18

 
19

 
2

0
 

21
 

2
2

 

FO
R

 
S

P
L

IT
-L

E
V

E
L

 
R

O
O

FS
 

(1
95

7-
61

) 

O
IF

FE
R

E
N

C
E

 
IN

 
E

LE
V

A
TI

O
N

 (
FT

.) 





I 
I 

I 
I 

,
 

- 
- 

N
U

M
B

ER
 

IN
D

IC
A

TE
S

 
M

A
XI

M
U

M
 O

N 
C

A
N

O
PY

 
G

A
U

G
E 

LO
C

A
TI

O
N

 
&

-
-
-
 

OR
 

L
E

A
N

-T
O

 R
O

O
F 

O
F 

M
A

X
IM

U
M

 

- 
- 

0
 

'G
R

O
U

N
D

 
LO

A
D

 

M
A

X
IM

U
M

 
- 

0
 

0
 

A
VE

R
A

G
E 

LO
A

D
 O

N 
M

A
IN

 R
O

O
F 

M
IN

IM
U

M
 

J
 

TI
M

E
 

(D
A

Y
S

) 

LE
G

E
N

D
 

FO
R

 
FI

G
U

R
E

S
 

3
 

T
O

 
2

2
 

IN
C

LU
S

IV
E

 


