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PREFACE 

An important major p ro jec t  of the  Building 
S t ruc tures  Section of the Division of Building Research 
i s  a  c r i t i c a l  assessment of the loads which have t o  be 
sustained by s t ruc tu re s ,  p a r t i c u l a r l y  under Canadian 
conditions. The study of wind loads i s  A p a r t  of this 
general inves t igat ion.  Theoret ical  s t ud i e s  i n  t h i s  
f i e l d  can be usefu l ly  supplemented by inves t iga t ions  of 
damage t o  s t ruc tu re s  from wind and t h i s  repor t  i s  a 
fu r the r  record of such a f i e l d  invest igat ion.  

The repor t  i s  a  jo in t  e f f o r t ,  the f i e l d  study i n  
Saskatoon having been made by Mr. Handegord who i s  the  
Off icer-in-Charge of the  Division 's  P r a i r i e  Regional 
S t a t i on  i n  Saskatoon, The ana lys i s  of h i s  observations 
has been made by Mr. A,G. Davenport, a member of the 
Building S t ruc tures  Section i n  Ottawa. 

Vhen s u f f i c i e n t  information such a s  t h a t  contained 
i n  t h i s  repor t  has been accumulated, i t  w i l l  serve i n  
bridging the  gap between r e s u l t s  obtained from experimental 
research  i n  wind tunnels  and t h e i r  application to  f u l l -  
sca le  s t ruc tures .  In  t h i s  way sa fe ty  i n  s t r u c t u r a l  design 
should be ass i s ted .  

Ottawa, 
June 1958. 

Robert Fa Logget, 
Director.  



STUDY OF WIND DAMAGE TO RURAL BUILDINGS I N  

SOUTHERN SASKATCHEWAN 

A.G. Davenport and GOO. Handegord 

For some s t r u c t u r e s  the  f o r c e s  exer ted  by wind a r e  
the l a r g e s t  they  a r e  c a l l e d  upon t o  withstand. To a l a r g e  
degree, the re fo re ,  the magnitude and a c t i o n  of these  f o r c e s  
determine the economy t h a t  can  be e f f e c t e d  i n  t he se  s t r u o tu r e s .  
The d i f f i c u l t y  of e s t ima t ing  the  wind fo rces  i n  design, both 
w i t h  regard  t o  t h e i r  magnitude and manner of a c t i o n  p l ace s  them 
among t h e  p r i n c i p a l  causes  of  s t r u c t u r a l  f a i l u r e .  

Wind load des ign  requirements,  a p a r t  from ve l oc i t y ,  
a r e  based l a r g e l y  on numerous and extens ive  experiments on 
models of elementary bu i ld ing  forms i n  wind tunnels;  these  
experiments r e - a s s e r t  t h e  complexity of the  pressure contours  
even around t h e  moet elementary shapes. Pressures  seldom 
approximate uniform d i s t r i b u t i o n  over any one surface ;  
p ressure  and s u c t i o n  a t  t imes e x i s t  s imultaneously on  t h e  same 
surface.  The pressures  themselves vary w i t h  every o r i e n t a t i o n  
of the  bu i ld ing  t o  the wind and a r e  extremely s e n s i t i v e  t o  
changes i n  bu i ld ing  shape, i n  sh i e l d i ng  and i n  t h e  s lope  o r  
roughness of t h e  surrounding t e r r a i n .  

The t r a n s l a t i o n  o f  these  f a c t o r s  i n t o  design requ i re -  
ments must involve sweeping s impl i f i ca t ions .  D i s t i n c t l y  
non-uniform loads  a r e  assumed t o  be uniform and o r i e n t a t i o n s  
of t h e  bu i ld ing  f o r  which the wind i s  not  normal t o  a sur face  
a r e  not consideredo Thus, even rudimentary ref inements  i n  
desc r ib ing  t h e  a c t i o n  of  the wfndrs fo rces  a r e  s a c r i f i c e d  t o  
achieve s i m p l i c i t y  and convenience of design and spec i f i c a t i o n .  

T h i s  i s  i n e v i t a b l e  t o  some d e p e e .  I t  would be 
in lprac t ica l  t o  design bui ld ings  according t o  t he  p r ec i s e  
p ressures  imposed by the  wind under a l l  condi t ions .  The 
consequences of the  discrepancy between loads  used i n  design 
and those a c t u a l l y  imposed by t h e  wind w i l l  vary f o r  every 
s t r u c t u r e .  If a l l  s t r u c t u r e s  were s imi la r ,  i n  most c a se s  it 
would be poss ib le  t o  def ine  a uniformly d i s t r i b u t e d  load  
whose e f f e c t  on a s t r u c t u r e  vrould be somewhat s i m i l a r  t o  t h a t  
imposed by a complex d i s t r i b u t i o n  of wind fo rces .  



Structures ,  however, a r e  not a l l  s imilar  and the 
e f f e c t s  of represent ing an ac tua l  non-uniform wind load by 
a simple uniform load w i l l  be d i f f e r e n t  f o r  every va r i a t i on  
i n  design, The degree of con t inu i ty  present  i n  the members 
subscribing t o  a surface of a  s t ruc ture  w i l l  f o r  example 
l a r g e l y  determine the degree t o  which the e f f e c t s  of  a non- 
uniform load a r e  d i s t r i b u t e d  among the members. 

There i s  no d i r e c t  way t o  determine by observation 
those s t ruc tu re s  f o r  which these s impl i f i ca t ion  processes 
lead t o  overdesign and consequent lack of economy, It  i s  
poss ible ,  however, t o  ind ica te  i n  a  general way those 
s t ruc tu re s  f o r  which the  s impl i f ied  spec i f ied  wind loads 
lead t o  underdesign and lack  of safe ty .  T h i s  i s  done by 
observing the f a i l u r e s  caused by wind ac t ion  which occur from 
time t o  time. This i s  the f i rs t  argument f o r  the  type of 
inves t iga t ion  undertaken i n  t h i s  repor t .  

The second point  i n  favour of observing f a i l u r e s  i s  
t h a t  i n  c e r t a i n  cases  where the mode of f a i l u r e  i s  except ional ly  
simple, it may be poss ible  t o  ob ta in  some est imate of the  
a c t u a l  fo rces  imposed. These cases  w i l l  not be common but when 
they do occur they w i l l  help  e i t h e r  t o  support present  require-  
ments o r  t o  c a s t  doubt upon t h e i r  va l id i t y .  

Also, a study of t h i s  nature may occasionally i nd i ca t e  
the  e x i s t i n g  discrepancies because, generally,  the  wind load 
requirements a r e  based on the r e s u l t s  obtained i n  ths uniform 
steady flow of a  wind tunne1,whereas the n a t u r a l l y  occurring 
wind, t o  which fu l l - s ca l e  s t ruc tu re s  a r e  subjected, is  tu rbu len t  
and gusty and seldom achieves the uniform and steady flow of the 
wind tunnel. 

De s c r i p t  ion of S torrn 

On July  17, 1957 a severe squa l l  with winds s t rong 
enough t o  cause grave damage to  crops, t r e e s  and farm buildings, 
s t ruck southern Saskatcherlran ( ~ i g .  1). The a reas  a f f l i c t e d  
by high winds formed a b e l t  approximately 200 miles long, 
running east-northoast  betvroen Ptloose Jaw and Yorkton. Heavy 
h a i l  accompanied the  squalx ( r epo r t s  from Strasbourg and 
Shamrock), and although t h i s  may have caused the more se r ious  
property damgs t h i s  r e p o r t  w i l l  deal  only w i t h  the  damage 
caused by windo 



Most of the wind damage was t o  farm bui ld ings ;  two 
reasons could account f o r  t h i s .  The s tandards  of  cons t ruc t ion  
and workmanship a r e  probably lower i n  t h e s e  bu i ld ings  than 
i n  a  town where b u i l d i n g  code requirements a r e  enforced. 
Also, the f o r c e s  of  wind i n  a  tovrn may be modified cons iderably  
by t h e  e f f e c t s  of ground f r i c t i o n  which.wil1 be g r e a t e r  t h e r e  
than i n  open and exposed farm land. 

Although the winds appeared t o  be unusual ly high, 
the  na tu re  of the storm - a s q u a l l  wind accompanying the  
passage of a  cold f r o n t  - i s  t y p i c a l .  A t  the f r o n t  a  sha rp  
wind s h i f t  occurred; the s t r o n g e s t  winds, approximately west- 
northwest i n  d i r e c t i o n ,  were experienced a f t e r  i t s  passage. 
Although f i r s t - c l a s s  me t a o r o l o g i c a l  s t a t i o n s  i n  the a rea  
i n d i c a t e d  a  wind of no more than 56 mph wi th  gusts,nevaspaper 
r e p o r t s  suggested t h a t  wind v e l o c i t i e s  reached 80 mph. Judging 
from the  damage i t  appears  t h a t  t h i s  f i g u r e  i s  c o r r e c t  and 
t b a t  the  storm a c t u a l l y  by-passed a l l  of t h e  f i r s t - c l a s s  weather 
s t a t i o n s  (Fig. 1). 

Analysis  of Wind Damage 

On J u l y  26 and 27 ( t e n  days a f t e r  the s torm) one of 
the  au thors  who i s  s t a t i o n e d  a t  the  P r a i r i e  Regional S t a t i o n  
o f  the  Nat ional  Research Council (G.O.H.), v i s i t e d '  the most 
seve re ly  a f f l i c t e d  area  i n  the  v i c i n i t y  of Bethune and Tuxford. 
A d e t a i l e d  r e p o r t  con ta in ing  photographs of the  damage t o  four  
barns and one r e s o r t  co t t age  was prepared and t h i s  forms t h e  
b a s i s  f o r  t h e  fol lowing a n a l y s i s ,  prepared by t h e  o the r  a u t h o r  
(A.G.D.). 

MOYSEY BARN 

Descr ip t ion  of Barn and F a i l u r e  

This barn  i l l u s t r a t e d  i n  F igs ,  2  t o  6, was b u i l t  about 
1920 o r  e a r l i e r  and it i s  i n t e r e s t i n g  t o  no te  t h a t  i t  survived 
a  severe windstorm i n  1953. The barn was of reasonably good 
c o n s t r u c t i o n  having 2- by 6-in. s t u d s  a t  24 in .  o,c. ( ~ i g .  5). 
Horizonta l  cross-bracing i s  ev iden t  a t  the  e a s t  end i n  t h i s  
f igure .  Thore was, however, no evidence of s i m i l a r  brac ing  on 
t h e  we s t  wall.  

The f a i l u r e  i s  shown diagrammatically i n  Figs.  7 ( a )  and 
( b ) .  Tho wind, a s  i n  a l l  c a s e s  d iscussed ,  was approximately 
west t o  west-northwest and the r i d g e  of the roof  r a n  e a s t - ~ e s t .  
The f a i l u r e  took p lace  i n  the fol lowing way: ( a  ) The west 
gable end of the ba rn  blew i n  l eav ing  a  gaping ho le  i n  t;he f ace  
of the wind. ( b )  The west p o r t i o n  of the  south roof  blew ou twa~~ds .  



Analysis of  F a i l u r e  

Wind tunnel  s t u d i e s  on s i m i l a r l y  shaped bu i ld ings  
wi th  approximately the  same o r i e n t a t i o n  t o  the  wind, i n d i c a t e  
t h a t  t h e  pressure d i s t r i b u t i o n s  on the  end wa l l s  and roof 
a r e  approximately those sho~ m i n  Figs. ? ( a )  and 7 ( b )  (1). 
I n i t i a l l y ,  wi th  the  n e s t  gable end i n t a c t  the  g r e a t e s t  
pressure  w i l l  be found on t h i s  wall ;  the  suc t ion  on tho roof  
decreases from the v e s t  t o  the e a s t  end, wl~ero it changes t o  
s l i g h t  pressure.  With most  of the  openings on the s i de s  o r  
t o  leeward a s l i g h t  suc t ion  w i l l  be induced i n t e r n a l l y ;  t h i s  
w i l l  augment the e f f e c t i v e  pressure  on the  windward gable end 
wa l l  and balance some of the suc t i on  on the roof.  I n i t i a l l y ,  
therefore ,  by f a r  the g r e a t e s t  f o r c e s  v r l l Y  be on the  rest 
gable end which, i n  f a c t ,  was the  f i r s t  po r t i on  t o  f a i l  (Figs.  
3 and 4). 

The e f f e c t  of t h i s  i r i t i a l  f a i l u r e  was  t o  inc rease  
the  opening t o  tho wind 1 ~ 1 t h  a consequent change i n  i n t e r n a l  
pressure  from auct ion t o  a l a rge  p o s i t i v e  pressure.  Although 
the  externa 1 pressure  on the roof  should not  chango s u b s t a n t i a l l y ,  
t h i s  change i n  the  sense and magnitude of t he  i n t e r n a l  pressuro 
m f l l  inc rease  the t o t a l  f o r c e s  tending t o  suck t he  roof  o f f .  
As before,  tho suc t ion  a c t i np  on the e n s t  end of the roof  w i l l  
be l e s s  than  t h a t  on the more windnard end. Thus, the next  
po r t i on  t o  f a i l  probably i r i i l l  be the  west p a r t  of t h e  roof ,  and 
t h i s  i s  e x a c t l y  what happened, a small  po r t i on  of t h e  roof t o  
the  e a s t  being l e f t  i n t a c t  (Fig. 2 ) .  

Conclusions 

( a )  The f a i l u r e  a s  i t  took place can be adoquatoly 
explained by the r e s u l t s  of wind tunne l  s t u d i e s  
and suggests nothing t o  r o f u t e  the  a p p l i c a b i l i t y  
of those r e s u l t s .  Qua n t i t a t i ve  es t ima tes  of t h e  
windfs  force  would be d i f f i c u l t  t o  makee 

( b )  This f a i l u r e  srnphasizes t ho  non-uniformity of the 
pressure  exer ted  by the wind, Tho roof  might have 
beon ab le  t o  r e s i s t  the average pressupc had it 
beon uniformly distributed, b u t w i t h  the l a c k  of  
l ong i t ud lna l  c on t i nu i t y  i n  the  roof  i t  was vulnarablo 
whero the  non-uniforn pressure  d i s t r i b u t i o n  w a s  
g r e a t ~ s b .  

( c )  The marginal pressure  which produced the failuplo 
of the  roof i s  a t t ~ ~ f b u t s b l e  t o  the  l a rge  change i n  
t h o  intornti1 p r e ~ s u w  roglmo brought about by tho 
i n - l t i a l  col lapvo of' tho west wal l ,  



( d )  The pressure  regime on the s ide  wa l l s  i s  s i m i l a r  
t o  those on the  roof sugges t ing  t h e  inadequacy 
of the h o r i z o n t a l  brac ing  used i n  the  
s t r u c t u r e  (Fig ,  5 )  . This brac ing  does no more 
than t r a n s f e r  some of  t h e  pressure  from t h e  
west end wa l l  t o  t h e  s i d e  w a l l s  ( t end ing  t o  
push them outward) when these  a r e  a l r eady  under 
h igh  suc t ion  outward. Had the  west end w a l l  
no t  f a i l e d  these  s i d e  wa l l s  would have been even 
more vulnerable .  

( e  ) There a r e  i n d i c a t i o n s  t h a t  b e t t e r  sp ik ing  might 
have increased  t h e  r i g i d i t y  of t h e  west end 
wa l l ,  It i s  notable  t h a t  a l l  boards i n  t h e  w a l l  
a r e  i n t e c t  and a l l  rup tu re  has  occurred a t  t ho  
spiking.  I n  a d d i t i o n  t h e r e  i s  very l i t t l e  
h o r i z o n t a l  support  I n  the wall .  

m L I X  SEIFFERT'S BARN 

Descr ip t ion  of Barn and F a i l w o  

This barn (Figs .  8, 9, 1 0  and 11) was cons t ruc ted  of 
2 x 4ts on 24-in. o e n t r e s  sheathed on one s i d e  wi th  shiplap.  
The r a f t e r s  were gpilced t o  the  t o p  p l a t e  tvlth four  too  n a i l s  
and the t o p  p l a t e  was i n  turn n a i l e d  t o  t h e  boetom p l a t o  wi th  
ono 3-in. spike  a t  approxima.tely 16 in .  o,c. ( ~ i g ; ~  9)  . 

The o r i e n t a t i o n  of the barn t o  t h e  wind and the  manner 
i n  which it  f a i l e d  a r e  almost i d e n t i c a l  t o  those of the Noysey 
barn. The nind was from the west, blowing almost p a r a l l e l  t o  
t h e  r i d g e  of the roof ,  A s  i n  previous cases  the sequence of  
f a i l u r e  was: (i) co l l apse  of west mall ;  (ii) co l l apse  of 
west p o r t i o n  of eouth roof ,  leaving  t h e  e a s t  p o r t i o n  of t h e  roof  
i n t a c t .  

Tho roof  was l e f t  l y i n g  some 50 t o  100 f e e t  from the 
barn. 

-is of the  F a i l u r e  

I n  s p i t e  of tho f a c t  t h a t  the  roof  i n  this case  is  a 
simple p i tched cons t ruc t ion  a s  opposed t o  t h e  gambrel roof  of 
the  Moysey barn,  tho p ressu res  on the  r o o f s  of t h e  two barns 
f o r  t h i s  o r i e n t a t i o n  t o  tho nind should be very s i m i l a r ,  
The f a i l u r e  i s  i d e n t i c a l  and the a n a l y s i s  of Figs .  7 (a )  and 
( b )  f o r  the Moysey barn  may apply  equa l ly  we l l  i n  t h e  p ~ a s o n t  
caBe. 



Conc lus iono 
- .-T- 

( a )  A s  i n  t h o  case of the Moysay barn t h i s  f a i l u r e  
i n d i c a t e s  nothing con t ra ry  t o  wind tunnol  
r e s u l t s ;  t hese  e x p l a i n  very adequately t h e  
manner I n  ' lilich the  barn f a i l e d ,  

( b )  The conclusion drawn previous ly  concerning tho 
inadequaoy of the  sp ik ing  i s  aga in  undorlfned 
i n  t h i s  f a i l u r e .  It i s  n o t i c e d  in  Fig ,  9 t h a t  
the  t o p  p l a t e  has  come away from tho bottom 
p l a t e .  Had more sp lkes  been used t o  jo in  these  
members the performance of t h i s  s t r u c t u r e  
undoubtedly would have b o ~ n  improved. Also i t  
i s  no t i ced  i n  Fig. 10  t h a t  t h e  boards on the 
roof  have been s o  secui-ely spiked t o  t h e  r a f t e r s  
t h a t  the l a t t e r  have s p l i t  i n s t e a d  of sever ing  
a t  the spik ing* This might a l s o  have beon due 
t o  the  toe  n a l l i n g  of the r a f t e r s  t o  t h e  top  
p l a t s ,  and on these grounds tho inadequacy of t h i s  
type of connection i s  indica ted .  

BUNDAS BARIT 

Descr ip t ion  of t h e  Barn and F a i l u r e  

Although t h i s  barn  (Figs.  12, 13 and 4) had been 
s tanding  f o r  about 30 yeai*s, it appeared t o  be of substandard 
c o n s t r u c t i o n  w i t h  2-by 4-in. s t u d s  and r a f t e ~ ? s  on 24-in. 
c e n t r e s  and one s ido  shoathod a i t h  b i n .  sh ip lap .  

Although i t  was s imf la r  i n  shapo t o  t h e  Moysag barn 
with the  convent ional  garnbrol r o o f ,  the  o r i e n t a t i o n  of tho 
barn  t o  t h e  wind d i f f e r e d ;  t h e  r idgo  of the roof  rras a t  r i g h t  
ang les  t o  the  wind r a t h e r  than p a r a l l e l  t o  ito Tho two upper 
panels  of t h e  gambrel roof  were contpls t o l y  removed by suc t ion .  

Analysf s of F a i l u r e  

Figure 15 shovrs t h e  e x t e r n a l  pressm*es exe r t ed  on a 
roof  of t h i s  type ehon tho wind 9s r i b  rLght ang les  t o  the 
r i d g e  of tho roof  according t o  the tun101 s t u d i o s  ( 2 ) .  
This diagram c l o a r l y  i n d i c n t o s  t h a t  f a i l ~ w e  occuprt?d i n  the 
region  of h ighos t  suc t ion ,  oualdont; on the  upporinost p~nla lu  
of the  r o o f .  

I f  the l a r g e  doorway on the vrost (nindward) s i d o  
( ~ i g . 1 2 )  had boon open d w l n g  the   to mil, tho incronssd int ;orncl  
p r e s s w e  rrould have cont;~~lbu~;ccl gren t l ; y  t o  t hc f ' o ~ l c ~ ~ s  t;unding 
t o  blow tho roof off'. 



Conclusions 
_I__ 

( a )  Once aga in  the  f a i l u r e  sugges ts  nothing con t ra ry  
t o  what might be a n t i c i p a t e d  from t h e  d i s t r i b u t i o n  
of p ressu res  a s  de terlninod by wind tunnel  s tud ies .  

( b )  The evident  l a c k  of  s p l i n t e r i n g  around tho f a i l u r e  
aga in  sugges ts  t h a t  the  s t r u c t u r e  might havo w i t h -  
stood t h e  storm had the s p i k i n g  been b e t t e r .  

MUTCHA BARN AND MACHINE SHED 

General Comrnsntv 

A s  can be seen from Figs.  16 and 17  very l i t t l e  remains 
of e i t h o r  of these  bui ld ings .  F igure  16 shows what was p a r t l y  
a t w 0 - 3 t o ~ y  barn. Somo observat ions ,  however, can be made: 

( a )  With the  wind coming from the l e f t  hand s i d e  of 
Fig. 16, t h i s  photograph shows t h e  consequences 
of  inadequate shea r  b rac ing  t o  r e s i s t  racking. 

( b )  Tho pressures  which would bo exe r t ed  on the s i d e  
w a l l s  ( f a c i n g  tho camera i n  Fig. 16)  would have 
beon s u c t i o n  which could account f o r  lhe removal 
of t h e  boards, (un less  the owner had removed them&). 

( c )  The roof  on the f a r  s i d e  was c l o s e  t o  h o r i z o n t a l  
and t h e  h igh  suc t ion  on t h i s  typo of roof i s  
indict3 tod by t h e  angle of t h e  remaining r a f t e r s  
on the f a r  s i d e .  

Figure 1 7  shows the s p o t  where a machine shed once 
s tood,  A f a i l u - e  of t h i s  na tu re  where t h e  tvhole bu i ld ing  h%s 
been toppled over might y i o l d  a numorical valuo f o r  t h e  over- 
t u r n i n g  moment which would be h e l p f u l  f o r  comparison with 
wind tunne l  r e s u l t s .  

COOK1 S BEACH COTTAGE 

Descr ip t ion  of C o t t a p  and F a i l u r e  __I 

This co t t age  ( ~ i g s ,  18 and 19)  f a c e s  southwest so t h a t  
t h e  wind was almost a t  r i g h t  ang les  t o  the f r o n t  wall .  Tho 
dimensions were about 2 1  f t  by 24 f t  i n  plan;  it w a s  of frnnio 
cons t ruc t  ion  w i t h  plywood "ranch vralltt comb sheathing s id lng ,  
furn ished ,  but  wi th  a minimum of i n t e r i o r  p a r t i t i o n i n g .  
Judging by the  p o s i t i o n  of the  f r o n t  f l o o r  beam (Fig.  1 9 )  i n  
r e l a  t i o n  t o  t he concre te  blocks on which the  co t t age  r e s t s ,  
(and a l s o  tho one a t  t h e  r e a r ) ,  t he  wind moved tho c o t t a g e  
back about 1 1/2 i n .  Tho c o t t a g e  was n o t  t i e d  down. 



Analysis of Fa i lu re  

This i s  an example where some quan t i t a t i ve  est imate 
of t h e  wind's force can be made. The building i s  a  simple 
shape f o r  which wind tunnel  r e s u l t s  a r e  avai lable .  The 
wind s t ruck  the building almost normal t o  the  f ron t  wall .  
The f a i l u r e  was simple and straightforward. 

The pressure d i s t r i b u t i o n  under these ciroumstances 
i s  s imi la r  t o  that  shown i n  Fig. 20 where the f i gu re s  
ind ica te  the number of ve loc i ty  pressures  i n  aa t ion  ( 2 ) .  

Consider the fo rces  on th is  s t ruc tu re  i f  i t  i s  jus t  
about t o  s l i d e  (Fig. 21) .  Let the r e s u l t a n t  v e r t i c a l  u p l i f t  
fo rce  (ca lcu la ted  from the area of the roof wi th  the  pressure 
d i s t r i b u t i o n  of Fig. 20) be Qz; l e t  the r e s u l t a n t  pressure 
and suct ion forces  on f r o n t  and r e a r  wal l s  be Q, and Qt, 
respect ively;  l e t  the  t o t a l  weight of t he  cot tage  be W and 
the  coe f f i c i en t  d f r i c t i o n  between wood and conurete bloak 
be,u . 

If the cot tage  is  j u s t  about t o  move 

If the value of ,i/- were obtained i n  the laboratory  o r  
by a c t u a l l y  moving the  cot tage  meohanioally, and i f  the value 
of the wind ve loc i ty  were known, t h i s  equation could be used 
to  check whether the  f a c t o r s  indicated by wind tunnel s tud ies  
a r e  compatible with the resu l to .  I t  would a l s o  be poss ible  t o  
compare the design forces  presoribed f o r  t h i s  area  with those 
which must have been imposed to  move the cottage . 
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APPENDIX 

A d e s c r i p t i o n  of wind damage t o  s t r u c t u r e s ,  i f  i t  
i s  t o  be of p r a c t i c a l  use i n  t h e  problem of wind loads  should 
include the  fo l lowing items of i n t e r e s t :  

1) A d e s c r i p t i o n  of the  s t r u c t u r e  

(a  ) a l l  ma jor  dimensfons and o r i e n t a t i o n  
( b )  cons t ruc t  ion, inc lud ing  do t a i l s  such a s  bracing,  

s i z e  of  main members, n a i l i n g  ( s i z e  of spacj-ng of 
n a i l s ) ,  e t c .  

( c )  the  roof  p i t c h  

2) A d e s c r i p t i o n  of t h e  f a i l u r e  

( a )  the manner of fa i lu- lo :  was t h e  sur face  sucked ou t  
o r  blown i n ,  t o r n  o f f  o r  l i f t o d  o f f ?  

( b )  i f  poss ib le  the  order  i n  which f a i l u r e  o c c u r ~ ~ o d ,  
i f  p o r t i o n s  f a i l e d  consecut ive ly  (genera l  and 
d e t a i l  photographs should be taken and l a b e l l e d )  

( c )  d e s c r i p t i o n  of m a t e r i a l  l e f t  around perimeter  of 
f a i l u r e :  d i d  the  f q i l u r e  occur a t  j o i n t s  o r  
through f r a c t u r e  of some mate r i a l ?  

3 ) Direc t ion  and v e l o c i t y  of the wind 

Wind direction can be es t imated  roughly from t h e  
d i r e c t i o n  i n  which the d e b r i s  has  blown; wind v e l . o c i t ~  i s  
a v a i l a b l e  from t h e  n e a r e s t  met;eorological s t a t i o n  o r  (v;imt;h 
c a u t i o n )  from newspaper r e p o r t s .  

4) If i t  i s  considered p r a c t i c a l  by the  observer  t o  make 
a  numerical  c a l c u l a t i o n  from the  f a i l u r e ,  give 

( a )  weights of  m a t e r i a l s  t h a t  have f a i l e d  
(b) the dimensions 
( c )  any o t h e r  information 

) A d e s c r i p t i o n  of t h e  surrounding t e r r a i n  - i s  it f l a t ,  
h i l l y ;  i s  i t  i n  a  v a l l e y ?  I s  the re  any s h i e l d i n g  nearby such 
a s  b u i l d i n g s  o r  t r e e s ?  
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Pigwe 3 Mays83~ Fam, Tuxford, S8sk-e West 
wall of damaged b e ~ n *  (July 27, 
1357 I 
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?f g u m  5 Moyseg Farm, " d b f o f d ,  Saske PBb?damage& p o ~ t l o n  of 
barn ~ a a f  ffoskfng n o r t h e a s t ) .  (July 2"$ 195'78. 



Figure  6 Moysey Farm, Tuxford, Saak. P l a t e  d e t a i l  a t  
cent re  of w e s t  end sf barn, ( Ju ly  27, 1957) 
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FIGURE 7 a  

SHOWING RELATIVE PRESSURE DISTRIBUTION ON 

MOYSEY BARN BEFORE COLLAPSE OF WEST WALL 
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FIGURE 7 b 

SHOWING THE CHANGE IN THE PRESSURE DISTRIBUTION 

DUE TO THE COLLAPSE OF WEST WALL 
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Ffgwe 8 Seif'fert Fam,  Bethme, Seak, E a s t  gab le  roof 
blown o f f  barn, (July 26, 1957). 
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Figwe $6 S e i f f e ~ t  Fa~m, b t h u n e ,  Sask, Woof of barn 
showing split r a f t e ~ a e  (July 26, 1957 1. 



Figwe $1 S e f l f e r t  Fam,  Bethwe, Sask, Barn siding 
'kasastod embedded in ~ P S B ~ F Y  w a l l  e 26,  
1957 1 @ 



Ffgure 12 V i e w  f rom south basn sn farm of 
M P ~  B u d a s ,  H m f l e  n o r t h  of Si l t on ,  
saak ,  ( ~ u l y  26, 1957 1 
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Flgwe  13 I n t e r i o r  of b a ~ a  loft on B u d a e  Farm north of 
Silton, Saak, (southwest co~ner) (d$uIy 26, 
1957 1 @ 



F l g m e  B w d a s  F a ~ r n ~  Sflton,  Saake 
Enterfor  of barn Isft Qno~th- 
w e a t  osrne~l, (July 26, 1957)a 
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FIGURE 15 

THIS PART O F  ROOF 

4- R E M O V E D  C O M P L E T E  

PRESSURE DISTRIBUTION FOR DUNDAS BARN ACCORDING 

TO WIND TUNNEL RESULTS 
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Figwe 16 Mutehe Fam,  Bethum, Saake Small  barn 
demolished by storme ( 26, 1957 1. 
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Figme 17 Mutchas Pam, Bethune, Saake Maohine shed 
whibcb was  blown away from s i d e  of gP8WlaPBYe 
( July 26 3.957 1 



F i p e  18 Beach co t tage ,  Cookfs Beeeh (near Saaka, Beach 
Saak.). V i e r  from southreat. ( ~ u l y  26. 1957je 
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F i p e  19 Beach Cottage, Cook" Beeoh (near Sack. 
Beaah, S a ~ k e ) ~  Wal l  fssfng south~est 
shif ted back on foundatbons, (July 26, 
3-95?) 8 
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FIGURE 20 

S I D E  E L E V A T I O N  O F  COOK'S B E A C H  C O T T A G E  

SHOWING P R E S S U R E  C O E F F I C I E N T S  F O U N D  F R O M  

WIND T U N N E L  R E S U L T S  F O R  A BUILDING O F  T H I S  

S H A P E  

F I G U R E  21 

F R E E  BODY DIAGRAM O F  F O R C E S  A C T I N G  O N  

C O T T A G E  AT P O I N T  OF S L I D I N G  

INT. REPT.  142 


