
THE DEVELOPMENT OF MOULD GROWTH I N  A F A B R I C  STRUCTURE 

I D E N T I F I C A T I O N  OF SOURCE AND CONTROL MEASURES 

CASE STUDY : L. THOROGOOD 

Floreat Forum Shopping Centre i s  a suburban centre located north of 
the c i ty  of Perth. The centre was constructed i n  the mid-1960's. 

The original construction was typical of simi 1 ar devel opments a t  
tha t  time conprising of two s t r i p s  of single storey small shops 
e i ther  s ide of one major and two minor ma1 1 s. 

By the early 1980's t h e  centre was trading a t  a low leve l ,  
competitive ac t iv i t i e s  of more recently established centres nearby 
were of concern to  the owners. 

I t  was decided tha t  a major refurbishment should be undertaken. The 
open mall which was completely exposed to  weather and which d i d  not 
contribute to  a cross flow of pedestrian t r a f f i c  was identified as a 
key el ement i n  the redevelopment. 

A decision was made to  ful ly  enclose the ma1 1s however i t  was 
considered t h a t  a  low level roof of conventional construction would 
be t o o  oppressive. A further consideration was the retention of 
existing palm trees which were a landmark i n  the centre.  

Tensioned fabric structures were considered to  be the most sui table  
form of construction to  provide a spacious and natural environment 
whi 1 e  a t  the same time obtaining the benef 
resul t ing from natural day1 i  g h t i  ng .  

saving 

Demolition commenced a t  the s i t e  in June 1984. Constructlon 
incl udi  ng enclosure and 1 andscap i ng of the ma1 T s , ref i  tti ng of 
shopfronts was completed i n  November 1984 coinciding with the s t a r t  
of Christmas trading. 
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DESIGN 

The Main Ma1 1  covers and area of 66.6m x  18. l m .  To accommodate t h e  
t h r e e  c l  u s t e r s  of palm t r e e s  a  s e r i e s  o f  t h r e e  assymet r i ca l  1  i nked  
f a b r i c  cones were designed. The membrane sp r i ng ing  l i n e  i s  a  new 1m 
deep s t e e l  t r u s s  1  ocated above t h e  o r i g i n a l  metal deck r o o f .  'The 
r o o f  d r a i n s  i n t o  t h e  o r i g i n a l  g u t t e r s  which a re  l o c a t e d  w i t h i n  t h e  
boundary o f  t h e  f a b r i c  s t r u c t u r e .  

To avoid t h e  need f o r  s p r i n k l e r  p r o t e c t i o n  t h e  t r u s s  was l e f t  
exposed t o  p rov ide  a  1m a i r  gap between t h e  e x i s t i n g  metaldeck r o o f  
and t h e  new membrane r o o f .  

The membrane i s  supported by t h r e e  t u b u l a r  i n c l i n e d  masts, t h e  
he igh t s  o f  which a re  18.6m, 15.m and 14.6m from ground. A t  mast- top 
f a b r i c  i s  a t tached t o  3.0m d iameter  s t e e l  r i n g s  which a r e  f i x e d  t o  
t h e  mast by 29mm d ia .  b r i d g e  s t r a n d  cab les .  The s t e e l  r i n g s  a re  i n  
t h e  h o r i z o n t a l  plane. 

Ana l ys i s  by t he  p r o j e c t  mechanical  c o n s u l t a n t  conf i rmed t h a t  thermal 
performance c h a r a c t e r i s t i c s  o f  t h e  se lec ted  f a b r i c  f o r  t h e  membrane 
were such t h a t  comfor t  l e v e l s  c o u l d  be mainta ined i n  t h e  ma1 1  us ing  
s p i l l  a i r  f rom the  e x i s t i n g  s to res .  No a d d i t i o n a l  a i r  c o n d i t i o n i n g  
was r e q u i r e d .  

The c o n s u l t a n t  designed a  f l a t  a c r y l i c  cap t o  each o f  t h e  s t e e l  
ri ngs f o r  weather p r o t e c t i o n .  The a c r y l  i c  caps were o r i g i n a l  l y  
conceived as be ing capable o f  au tomat ic  ope ra t i on  i n  c o n j u n c t i o n  
w i t h  r a i n  sensors. The p r i n c i p l e  o f  t h e  des ign o f  t h e  vents  was 
t h a t  they  would be open i n  summer months t o  a l l ow  n a t u r a l  ven t i ng  o f  
r a d i a n t  hea t  by s t r a t i f i c a t i o n .  I n  w i n t e r  months t he  vents  would be 
c losed  t o  reduce l o s s  o f  hea t .  

FLOREAT FORUM 
MAST VENT DETAIL 
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The M i  nor Ma1 1 menibranes cover an area o f  30.5m x 6.2m and are 
enclosed by s i x  groyne v a u l t s  which are 3.2m above t h e  sp r ing ing  
1 i ne o f  t he  f a b r i c .  Unl i ke t h e  Main Ma1 1 , t h e  membranes o f  t he  
Minor Ma1 1 s p rov ide  a weatherproof, sealed enclosure t o  t h e  space 
below. S i m i l a r  t o  t he  Main IYall, no new a i r  c o n d i t i o n i n g  was added, 
s p i l l  a i r  from t h e  shops being s u f f i c i e n t  t o  main ta in  comfor t  
l e v e l  s.  

The South Mal l  membranes cover an area o f  24.4m x 3.2m and are 2.0m 
above t h e  sp r ing ing  l i n e  o f  t he  f a b r i c .  The membrane forms a 
weatherproof,  sealed enclosure t o  t h e  space below. 

On complet ion o f  cons t ruc t i on  t h e  i n t e r n a l  surfaces o f  t h e  membranes 
were cleaned f i r s t  w i t h  water, then w i t h  a c lean ing  agent t o  t h e  
manufac turer 's  recommendation. 

DEVELOPMENT OF MOULD GROWTH 

I n  mid May 1986 nineteen months a f t e r  complet ion t h e  f i r s t  
i n d i c a t i o n  o f  mould growth was noted on t h e  underside o f  t h e  Main 
Ma1 1 cones. 

'The growth was f i r s t  noted as dispersed and pinhead s i z e  p r i n c i p a l l y  
on t h e  western s ide  o f  t he  b u i l d i n g  and concentrated a t  t h e  lower 
per imeter  o f  t h e  cones where t h e  f a b r i c  i s  l e s s  than 30' t o  t h e  
h o r i z o n t a l .  

By mid J u l y  t h e  inc idence o f  mould increased r a p i d l y  and i n d i v i d u a l  
spores spread up t o  3mm i n  diameter.  

Contamination was greater  on t h e  western s ide  and growth had a l s o  
developed i n  t h e  upper po r t i ons  o f  t he  cone. 

There was no ev i  dence o f  growth i n e i  t h e r  t he  M i  nor Ma1 1 or  t h e  
S o ~ ~ t h  Ma1 1. 

The e n t i r e  i n t e r n a l  surface o f  t h e  Main Ma1 1 membrane was cleaned 
and a1 1 mould removed i n  August 1986. The f a b r i c  assumed i t s  
o r i g i n a l  appearance w i thout  evidence o f  s ta in ing .  

No f u r t h e r  growth was noted through Spring, Summer and Autumn months 

Condi t ions i n  t he  ma1 1s were c l o s e l y  observed from A p r i l  1987. 

I n  l a t e  May, 1987 a simi 1 a r  p a t t e r n  t o  t h e  prev ious year occurred i n  
t h e  Main Ma1 1 . Minor contaminat ion was a1 so noted i n  t h e  South Ma1 1 
and several spots a l so  noted i n  t h e  Minor M a l l .  I n  both t h e  South 
and Minor Ma1 1 s contaminat ion occurred on1 y a t  t h e  r i d g e  1 i ne o f  t h e  
vaul t s  where t h e  f a b r i c  slope was ho r i zon ta l  . 
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Analysis of mould samples was under. 
R . L .  Weston of A N A L A B S ,  Western Aus' 

taken c 
tral i a .  

) n  7 t h  July,  
( F i g .  1 ) .  

I n  summary t e s t  resu l t s  indicated: 

. The underside of the 
Mai n Ma1 1 membranes were 
saturated w i t h  condensation 
on a majority of mornings 
The underside of the Minor 
Ma1 1 and South Ma1 1 membranes , 
evidenced only a s l igh t  
surface f i l m .  

The condensation in the Main 
Ma1 1 was f ree  running and 
formed beads suspended from 
the membrane i n  the perimeter 
when fabric  slope i s  less  
than 30° t o  the horizontal 
The east  side of the structure 
which sees the fu l l  morning sun 
was essenti a1 1 y dry by midday 
The original roof gut ters  which 
are insi de the 1 i ne of the 
membrane roof were not upgraded 
and contai ned casual water from 
Winter rai  nfal 1 

On cold Winter mornings a heavy 
m i  s t  developed i n  park1 and near 
the western boundary and ' r o l l e d f  
across the centre and the Mall 
through exposed t russ  
Palms were watered a t  random and 
had grown rapidly by 2m-3m. In 
some cases the fronds were in 
contact with the upper portion of 
the membrane. 
The growth was most severe in the 
areas of the s t ructure which did 
not dry quickly. 

. Conditions i n  the South Ma1 1 and 
Mi nor Ma1 1 d i  ffered as fol 1 ows : 

1 .  No s ignif icant  pl anti ng 

2 .  No internal gutter 
3. Roof sealed a t  the perime, 
4. No fabric slope 1 ess than 30" except a t  the ridge 

(The limited growth that  occurred i n  the structures 
was a t  the ridge) 
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The f o l  lowing concl usions were reached: 

. The mould was no t  generated by p l a n t  spores 

. A warm, moist  environment was created i n  t h e  Main Mal l  
which caused the  growth o f  mould. 

. Radiant heat captured by i n t e r n a l  f i n i shes  du r ing  daytime 
was re leased a t  n i g h t  and conta ined i n  t h e  top  3 o f  t h e  
cone s t r u c t u r e s  

. Mois ture  was added t o  the  i n t e r n a l  environment from 
the  f o l  lowing sources: 

P lan t  r e s p i r a t i o n  
Casual water i n  g u t t e r  
Increased Humidity from w in te r  r a i  n f a l  1 
and morning m is t s  

Advice from ANALABS ind i ca ted  t h a t  when cond i t i ons  t o  sus ta in  mould 
growth a r e  removed o r  changed (e.g. summer cond i t i ons )  i n d i v i d u a l  
spores d i e  and w i l l  n o t  regenerate. Mould i n  subsequent per iods i s  
new and n o t  r e l a t e d  t o  prev ious occurrences. 

The membranes were cleaned on August 16 1987 and a programme o f  
c o r r e c t i v e  a c t i o n  taken as fo l l ows :  

1. Top vents t o  be opened on w in te r  evening t o  a1 low 
exhaust o f  s t r a t i f i e d  warm a i r  

2. I n t e r n a l  g u t t e r s  t o  be cleaned and as necessary 
rep1 aced 

3 .  Removal o f  50% of pal ms and c o n t r o l  1 ed water ing 
o f  t he  remaining palms 

4. D a i l y  mon i to r ing  o f  e f f e c t  vent opera t ion  on l e v e l  o f  
condensation t o  be undertaken f o r  e ighteen months 
(F ig .  2 )  

5. Two areas each 150mm x 150mm were l e f t  uncleaned. 
No condensation was detected from October 1987 t o  
May 10, 1988. 

Dur ing the  l a t t e r  p a r t  o f  May 1988 r a i n y  weather p reva i l ed .  
Condensation was recorded on eleven of t h i r t y  days between May 10 
and June 8. It i s  noted t h a t  du r ing  r a i n y  per iods Centre Management 
p r e f e r r e d  no t  t o  open the  vents. When open t h e r e  was no e f f e c t i v e  
weather p r o t e c t i o n  and ra inwater  f e l l  onto the  ti l e d  f l o o r  sur face 
be1 ow. 
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It was a1 so revea led  t h a t  t h e  design o f  t h e  vents was p r o v i d i n g  
d i f f i c u l t i e s :  

. The 1.8m0 a c r y l i c  d i s c s  were no t  s u f f i c i e n t l y  
r e i  n fo rced and ' f l  u t t e r e d '  i n  moderate w i  nd. 

. The vents f r e q u e n t l y  jammed as a r e s u l t  o f  t h e  i n c l i n e d  
mast angle r e l a t i v e  t o  t h e  h o r i z o n t a l  p lane o f  t h e  mast 
r i n g  and vent cap. 

Consequently t h e  vents were l e f t  c losed throughout  weekends and 
whenever r a i n  threatened - the  pe r i od  o f  h ighes t  humid i ty .  

On Thursday June 9, 1988 t h e  f i r s t  s igns o f  mould were noted i n  t h e  
Main M a l l .  No growth occurred i n  t h e  Minor Ma l l  nor i n  t h e  South 
Ma1 1 . The mould had increased on F r i day  June 10. 

The mould was gene ra l l y  i n  e a r l y  stages i n  a l i g h t  f i l m  o f  
condensat ion. These occurrences were t y p i f i e d  by a concentrated 
dark spot  i n  suspension i n  t h e  condensate which cou ld  be r e a d i l y  
removed w i t h  a c l o t h .  

The two 150mm x 150mm c o n t r o l  areas o f  mould l e f t  f rom t h e  prev ious  
year remained unchanged. Mould d i d  no t  regenerate from t h e  
uncleaned areas con f i rm ing  ANALABS' p r e d i c t i o n .  

Vents were c losed over t h e  weekend o f  June 11/12 1988. On June 13 a 
f u r t h e r  inc rease i n  niould was noted. Al though t h e r e  was no apparent 
l i n k a g e  between t h e  i n d i v i d u a l  spores i t  was noted t h a t  t h e  growth 
approx imate ly  doubled each day. 

A t  t h i s  stage mould was general l y  1 i m i t e d  t o  t he  lower boundary 
on t h e  eas t  s i de  and n o t  v i sua l  l y  ob jec t i onab le  from ground. The 
growth was access ib le  from t h e  o l d  r o o f  w i t hou t  recourse t o  spec ia l  
equipment. Cleaning o f  t h e  a f f e c t e d  areas was undertaken on 
June 20. Again a l l  t r a c e s  of mould were removed, no s t a i n i n g  
occurred and t h e  f a b r i c  was res to red  t o  i t s  o r i g i n a l  appearance. 
No n o t i c e b l e  regrowth occurred. 

The f o l l o w i n g  f u r t h e r  a c t i o n  was recommended: 

1. A f l e x i b l e  membrane be at tached t o  t h e  ou ts ide  o f  
t h e  Western s ide  of t h e  t r u s s  t o  prevent  i ng ress  
o f  m i s t  from park1 ands. 

2. F ixed  cones w i t h  permanent ven t ing  capac i t y  be 
at tached t o  each top  r i n g  and t h e  o r i g i n a l  vents 
removed. 

The s i d e  f l a p  was i n s t a l l e d  i n  May 1989, however t h e  new cones had 
n o t  been i n s t a l l e d  a t  l a s t  i nspec t i on  on June 13, 1988. 

A minimal amount o f  mould was noted on June 11, 1989. I nspec t i on  
w i  11 be ongoing through 198911 990 and a summary c f  r e s u l t s  prepared 
i n December 1 989. 
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CLEAN1 NG METHOD 

M a t e r i a l  o f  c o n s t r u c t i o n  o f  t h e  membranes i s  T e f l o n  coated 
f i  b r e g l  ass. 

The f a b r i c  w i  11 n o t  permanently s t a i n .  A t  each c l e a n i n g  
approx imate ly  60% o f  t h e  dark spores which had n o t  spread were 
removed by w ip i ng  w i t h  a  s o f t  mo is t  c l o t h .  Those spores which had 
generated i n t o  l a r g e r  grey spots  proved more d i f f i c u l t  t o  remove and 
'EXIT MOULD' was a p p l i e d  and t h e  area then  washed w i t h  wate r .  The 
t o t a l  membrane su r f ace  was then  cleaned w i t h  a  chemical t o  t h e  
manu fac tu re r ' s  recommendation. A c a u t i o n  i s  necessary, t h a t  
c l e a n i n g  m a t e r i a l s  which a re  s u i t a b l e  t o  one f a b r i c  may be harmfu l  
t o  o the rs .  Care must be taken i n  es tab l  i s h i n g  t h e  a p p r o p r i a t e  
c l e a n i n g  m a t e r i a l  s  f o r  i n d i v i d u a l  c lasses  o f  f a b r i c .  

Access t o  t h e  membrane su r f ace  was ob ta ined  by use o f  a  6 0 f t  man 
ho i  s t .  

OTHER OCCURRENCES 

CHECIFAB has i n s t a l l e d  approx imate ly  40 f a b r i c  s t r u c t u r e s .  Other 
than  F l o r e a t  Forum, i n t e r m i t t e n t  mould growth has occur red  i n  two 
o t h e r  s t r u c t u r e s .  Both o f  these  i n s t a l l a t i o n s  a re  i n  r e s i d e n t i a l  
a p p l i c a t i o n s .  The f i r s t  i n  V i c t o r i a  hav ing a  c o n i c a l  p r o f i l e ,  t h e  
second i n  Queens1 and be ing  a  smal l  6m diameter dome. 

The V i c t o r i a n  s t r u c t u r e  i s  l o c a t e d  on an exposed s i t e  on a  h i l l t o p  
and exper iences c o l d  windy c o n d i t i o n s  d u r i n g  Win te r .  

The Queensland s t r u c t u r e  i s  l oca ted  ad jacen t  t o  a  r i v e r  and 
exper iences re1  a t i  ve l  y  h i gh  l e v e l  s  o f  humid i t y .  

I n  n e i t h e r  i n s t a l  1  a t i o n  i s  ven t i ng  o r  a i r  c o n d i t i o n i n g  p rov ided .  

DUST COLLECT1 ON 

A r e1  a ted  v i s u a l  problem experienced i n  a1 1  f a b r i c  s t r u c t u r e s  i s  
c o l l e c t i o n  o f  dus t  on t h e i r  i n t e r n a l  su r f ace  over a  p e r i o d  o f  two o r  
t h r e e  years ,  t h e  e x t e n t  o f  which w i l l  depend on usage p a t t e r n s  of  
t h e  area be1 ow. 

Condensation i n  enc losed s t r u c t u r e s  may o f t e n  cause t h e  dus t  t o  be 
concent ra ted  and over a  l ong  term presen t  an appearance s i m i l a r  t o  
mould, however p rov ided  t h a t  condensat ion i s  n o t  p resen t  i n  
s i  gn i  f i c a n t  vo l  ume mould growth does n o t  appear t o  devel op. 

The a t r i u m  roo f  a t  J u p i t e r ' s  Casino i n  Broadbeach, Queensland, 
cons t ruc ted  i n  1985 evidenced a  b l o t c h y  e f f e c t  a f t e r  t h r e e  years.  
On c l o s e  i n s p e c t i o n  d u r i n g  c l ean ing  i n  1988 massive con tamina t ion  by 
n i  c o t i  ne and o t h e r  a i r b o r n e  po l  1  u t a n t s  was ev iden t .  Thi  s  po l  1  u t i  on 
had contami nated n o t  on1 y  t h e  membrane b u t  a1 so a1 umi nium and 
s t r u c t u r a l  s t e e l  work. 

A membrane s t r u c t u r e  performs t h e  f u n c t i o n  of g l a z i n g .  S i m i l a r  t o  
o t h e r  g l  a z i  ng ma te r i  a1 s  such as g l ass  o r  po l  ycarbonate a  p l  anned 
mai ntenance ( c l  eani  ng ) programme i s  necessary. 

M
S

A
A

/L
S

A
A

 C
on

f P
ro

ce
ed

in
gs



A des ign  requi rement  f requent1  y  over1 ooked o r  d i  sregarded 
i s  t h e  need t o  p rov ide  access i n t o  t h e  b u i l d i n g  by h i g h  reach  
equi pment f o r  general  maintenance i n c l  u d i  ng c l  eani  ng . Thi  s  
requ i rement  shoul d  be h i  gh l  i ghted by t h e  membrane des igner /  
manufacturer d u r i n g  t h e  des ign developnient process. 

It i s  a  r e f l e c t i o n  on t h e  a t t i t u d e s  o f  a  segment o f  t h e  A u s t r a l i a n  
bu i  1  d i n g  owners ' i n d u s t r y  t h a t  ongoing maintenance i s  a1 1  t o o  
f r e q u e n t l y  neg lec ted .  Ivotabl e  exarr~pl es a re :  

The Sydney Opera House 
The Sydney Eastern Suburbs Rai 1  way 

I n  many cases t h e  problem i s  compounded by se l  e c t i  on o f  ma te r i  a1 s  
t h a t  a r e  ma-i ntenance i n t e n s i v e .  'There i s  p robab ly  no such t h i n g  as 
a  maintenance f r e e  c o n s t r u c t i o n .  Membrane s t r u c t u r e s  p resen t  a  low 
mai ntenance op t i on ,  however t h e  f a c t  t h a t  m i  n imal mai ntenance i s  
r e q u i r e d  f r e q u e n t l y  pu ts  t h e  s t r u c t u r e  a t  t h e  bot tom o f  t h e  l i s t  f o r  
sensi  b l  e  p r e v e n t a t i v e  maintenance. 

MOULD GROWTH - CONCLUSIONS 

F a b r i c  s t r u c t u r e s  respond d i f f e r e n t l y  t o  most t r a d i t i o n a l  ma te r i  a1 s  
s t r u c t u r a l l y ,  mechan ica l l y  and a c o u s t i c a l l y .  

Whi le emphasis i s  g i ven  t o  s t r u c t u r a l  cons ide ra t i ons  t h e  f a b r i c  
s t r u c t u r e  i n d u s t r y  possesses 1  i ttl e  e x p e r t i  se i n  mechanical o r  
a c o u s t i c a l  eng ineer ing .  

S i m i l a r l y ,  w h i l e  severa l  a r c h i t e c t s  have designed a  number o f  f a b r i c  
s t r u c t u r e s  t h e  m a j o r i t y  o f  i n s t a l l a t i o n s  rep resen t  t h e  a r c h i t e c t ' s  
f i r s t  exposure t o  t h e  technology.  

It i s  incumbent on t h e  f a b r i c  s t r u c t u r e  i n d u s t r y  i n  t h e  l o n g  t e rm  
t h a t  i t s  i n d i v i d u a l  members acqua in t  themselves w i t h  t h e  f u l l  
t e c h n i c a l  cons ide ra t i ons  o f  t h e i r  p roduc t  and draw these  t o  t h e  
des igners  ' a t t e n t i  on. 

A l l  t o o  o f t e n  t h e  mechanical engineer  assumes a  l e s s e r  r o l e  i n  t h e  
p r e l i m i n a r y  des ign process. With f a b r i c  s t r u c t u r e s  t h e  emphasis o f  
d i  s c i  p l  i nes d i f f e r s  f rom o t h e r  bu i  1  d i n g  forms. 

The i n d u s t r y  should seek and encourage more a c t i v e  p a r t i c i p a t i o n  o f  
mechanical c o n s u l t a n t s  i n  t h e  des ign process. With a p p r o p r i a t e  
mechanical des ign i n p u t  f a b r i c  s t r u c t u r e s  p rov ide  s p e c i f i c  
performance benef i t s  . 
Given a  f u l l  a p p r e c i a t i o n  of t h e  response o f  f a b r i c  s t r u c t u r e s  t h e  
mechanical engi  nee r i  ng p r o f e s s i o n  can a v o i d  problems o f  mould growth 
and a s s i  s t  i n  r e c o g n i z i n g  t h e i r  advantages t o  t h e  f u l  l e s t .  
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Speci f i c a l  l y ,  cons idera t ion  must be g iven t o :  

. Adequate a i  rf 1  ow and vent i  1  a t i  on 

. Reduction i n  re1 a t i  ve humidi ty  l e v e l  s  

. Considerat ion o f  t h e  e f f e c t  and ex ten t  o f  p l a n t  growth 

. Con t ro l l ed  water ing programmes 

. P a r t i c u l a r  a t t e n t i o n  t o  h igh  'cone1 p r o f i l e s  and when 
slope i s  l e s s  than 30'  

. Prov i s ion  o f  adequate access f o r  i n t e r m i t t e n t  i n t e r n a l  
c l  eani ng 

. Informal  mon i to r ing  o f  t h e  b u i l d i n g  owner's maintenance 
programme by t h e  f a b r i  c a t o r l b u i  1  der and p rov i  s i  on o f  
recommendations and assis tance i n  respect  o f  access and 
c lean ing  methods. 

A t  F l o r e a t  Forum both Centre Management and t h e  b u i l d i n g  owners are  
a t t e n t i v e  t o  maintenance requirements w i t h i n  t h e  Centre. A 
c o n s t r u c t i v e  approach has been taken t o  i d e n t i f y i n g  and r e s o l v i n g  
t h e  problem t h a t  e x i s t s .  The r e s u l t  has been an increase i n  
awareness o f  design requirements. 

The owner I s  conf idence i n  f a b r i c  s t ruc tu res  has no t  d imin ished w i t h  
a  second i n s t a l l a t i o n  present ly  underway a t  Warringah Mal l  i n  
Sydney. 

The assis tance o f  IYr Tony Higgins o f  The Hammerson Group o f  
Companies, h i s  pat ience and consent t o  pub l i sh  t h i s  paper t o  t h e  
b e n e f i t  o f  our i n d u s t r y  i s  acknowledged. 
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FLOREAT FORUM - M A I N  MALL 
JULY 7 ,  1987 

FLOREAT FORUM - SOUTH MALL 
J U L Y  7, 1987 
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-f FIGURE 1 

RLW: m t  

27th J u l y  1987 

The Manager 
Chemfab P ty  Ltd 
80 Mount S t r e e t  
NORTH SYDNEY NSW 2000 

A division o l  Macdonald Hamilton & Co. 

Penh Head Office. 
52 Murray Road Welshpool. Western A 
Tel: (09) 458 7999 Telex: Analab AA9 

P.O. Box 210 Bentley, W.A. 6102. 

Pty. Ltd. 

~ustralia 6106. 
12560. 

ATTENTION Mr L. Thorogood 

OUR REF 1000.0.01.52876 

Dear S i r  

RE F l o r e a t  Forum Shopping Centre  

On t h e  7 t h  J u l y  1987 an inspec t ion  was made o f  t h e  roo f ing  f a b r i c  a t  t h e  
above l o c a t i o n  by M r  A. Barton, A.I.M.L.S., M.A.S.M., F.A.I.H.S. The 
meeting involved y o u r s e l f ,  Mr Barton and t h e  Cen t r e  Manager. 

Samples of t h e  dark  c i r c u l a r  s t a i n s  p r e s e n t  on t h e  West S ide  of t h e  Main 
Mall were c o l l e c t e d  f o r  d i r e c t  microscopy and c u l t u r e .  

Microscopy revealec? t h a t  fungal  mycelium were p r e s e n t  i n  l a r g e  numbers. 
A f t e r  3 days c u l t u r i n g  a t  30°C fungal c o l o n i e s  appeared on t h e  c u l t u r e  
medium. P r o v i s i o n a l  i d e n t i f i c a t i o n  i n d i c a t e s  t h a t  t h i s  funqus i s  
CLADOSPORIUM s p e c i e s ,  a fungal  spec ies  f r e q u e n t l y  found i n  t h e  s o i l  and 
i n  t h e  a i r .  

TREATMENT 

The s a f e s t  and most e f f e c t i v e  immediate t r e a t n e n t  i s  t o  wash t h e  roof  w i th  
a c h l o r i n e  based o regu iva l en tdomes t i c  c l e a n e r .  

~r Barton Reports  t h a t  over  200 fungic ides  have been reviewed seeking one 
t h a t  i s  long l a s t i n g  and compatible with t h e  Chemfab f a b r i c .  Although 
Chemfab i s  r e s i s t a n t  t o  t h e  major i ty  of t h e s e  fung ic ides  t h e  i n v e s t i g a t i o n s  
i n d i c a t e  t h a t  a l l  t h e  fung ic ida l  d i s i n f e c t a n t s  have a l imic ing  f a c t o r  
t o  t h e i r  u se  i n  t h e s e  circumstances.  They a r e  e i t h e r  water  s o l u b l e  and 
t h e r e f o r e  leach  away, breakdown i n  sunlic~i-, t ,  s t a i n  I 'abr ics  or a r e  t o x i c  
f o r  humans and n o t  recommended where food i s  s o l d .  

It i s  p o s s i b l e  t h a t  t h e  manufactureres of t h e  Chemfab m a t e r i a l  have exp- 
e r ienced  this problem i n  o t h e r  coun t r i e s  and t h e r e f o r e  can make long term 
recommendations. The expense of  t e s t i n g  v a r i o u s  fung ic ides  f o r  t h i s  one 
p r o j e c t  i s  n o t  cons idered  an economic e x e r c i s e  e s p e c i a l l y  when t h e  r e s u l t s  
may no t  provide  a permment  so lu t iop .  
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I n  t h e  event  t h a t  the manufacturers can recommend a long a c t i n g  fungicide 
w e  would be pleased t o  t e s t  it a g a i n s t  t h e  i s o l a t e d  fungus. 

AS with many microbial b iode te r io ra t ion  problems t h e  s imples t  and more 
economic approach is t o  modify t h e  design. In  this ins tance  considera t ion 
should be given t o  reducing t h e  humidity a t  roof l e v e l  by modifying t h e  , 

e x i s t i n g  roof t o  l i m i t  r a i n  water gaining access t o  t h e  Chemfab inner  
s u r f a c e  o r  by improving v e n t i l a t i o n .  

P lease  advise  me i f  w e  can be of f u r t h e r  a ss i s t ance  i n  t h i s  matter .  

Yours f a i t h f u l l y  
ANALABS - A Division of Macdonald 
Hamilton & Co Pty,. Ltd. 

R.L. Weston - Grad D ~ . P  Chem. A.R.A.C. I. C. Chem M.R.S.C. 
CHARTERED CHEMIST 
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FLOREAT FORUM SHOPPING CENTRE 

MONTHLY MOISTURE MONITORING REPORT 

READING IDEALLY TO BE TAKEN 
AT 9.00A.M. DAILY  

MONTH OF A P R I L ,  1 9 8 8  

SIGNED T I T L E  MAINT 
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FLOREAT FORUM SHOPPING CENTRE 

MONTHLY MOISTURE MONITORING REPORT 

READING IDEALLY TO BE TAKEN 
AT 9.00A.M. DAILY 

MONTH OF MAY, 1988 

17-5-881 Tuesday 19.00 t o  7,.3Qp 
18-5-88 

19-5-88 

21-5-88 , 1 s  aturda y 1 9.00 4 I 1 1 I I O$FD J C L 
20-5-88 1 Fr iday I 

~ednesda: 9 .OO 

I I 

I 

23-5-88 

V 

J Thursday 
I CLOSFD 

25-5-88 1 ~ednesdad 8.30 1 
I 

i 

28-5-88 ! Saturday 1 9.00 [ ' 1 9am t o  2 

9.00 

I 
Monday 9 . 0 0  1 I 

26-5-88 

30-5-88 1 Monday 1 9.00 1 1 I i I CLOSED 

4 
I/ ! 

I 

24-5-88 , Tuesda 
v 

1-5-88 1 Tuesda 9 .OO 0- I 1 \I' 1 CLOSED 

1 ~ r n  t o  4nm 

9am t o  4pm 

y ) 1 I 
1 

i I I CLOSED 
I 

Thursday 1 9.00 1 i 

S IGNED 

1 CLOSED 

CLQSFD 

J I 1 1 9am t o  1 7 ~  

/ I  1 1 CLOSED 27-5-88 , F r ida ! 9.00 I 
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