
Halting the rise of salt damp 
The words 'salt damp' cause many Australians the kind 
of anxiety aroused by the thought of cancer. 

m o r e rapidly. T h e y 'ca tch ' the s ickness 

In this salt-sprayed sea-front wall, 
mortar has outlived brick. 

T h o s e t w o little w o r d s con ju re u p an 
i m a g e o f a bu i ld ing w h o s e very t issues 
s e e m diseased, the masonry b e i n g eaten 
away f rom wi th in , and the s y m p t o m s 
e rup t i ng i n u n s i g h t l y p o w d e r i n g and 
sca l ing as the fabric o f the h o u s e falls 
away. N o w h e r e in this coun t ry is the 
p r o b l e m w o r s e , a n d p u b l i c a n x i e t y 
greater, than in Sou th Austral ia . 

O n e scientist w h o has m a d e a study o f 
salt d a m p is M r J o h n H u t t o n o f the 
CSIRO D i v i s i o n o f So i l s . H e entered this 
research field tangentially: for s o m e years 
h e was interested in the salt con t en t o f 
rain at different dis tances f rom the sea, 
and h e recent ly s h o w e d that the c h l o r i d e 
c o n c e n t r a t i o n s i n V i c t o r i a n r a in are 
similar to those measured by overseas 
scientists in N e w Zea l and , Ei re , E n g 
land, and the Un i t ed States. 

T h i s w o r k led h i m to an invest igat ion 
o f the spec tacular c a v e r n o u s h o l l o w s , 
cal led tafoni, in granite rocks at arid sites 
o n S o u t h Austral ia 's Eyre Pen insu la and 
i n t he S t a t e ' s u p p e r s o u t h - e a s t . M r 
H u t t o n , P ro fes so r B i l l Bradley o f the 
Univers i ty o f C o l o r a d o , U . S . A . , and D r 
R o w l a n d T w i d a l e o f the Univers i ty o f 
A d e l a i d e c o n c l u d e d that t he t a f o n i , 
w h i c h may b e up to a metre or t w o deep , 
were caused by the g rowth o f salt crys
tals wi th in the rock over thousands o f 
years. 

Salt damp amounts to rising 
damp with a chemical sting 
in its tail. 

T h e u n c o r r o d e d granite con ta ins tiny 
quantities (about 0 • 0 6 % ) o f soluble salts, 
m a i n l y c a l c i u m and s o d i u m sulphates 
and c h l o r i d e s . T h e researchers be l i eve 
that water percola ted t h rough the r o c k , 
gradual ly l e a c h i n g these salts to p o s i 
t ions near the surface, where the water 
e v a p o r a t e d a n d the sal ts c r y s t a l l i z e d 
wi th in the rock ' s t iny pores . A s the crys
tals grew, they splintered the granite, and 
over l o n g per iods the c o n t i n u e d flaking 
a w a y o f s u p e r f i c i a l r o c k c a u s e d t he 
tafoni that w e see today. 

T h e s e granites are suffering f rom salt 
damp, and have been for mi l lennia . M a n y 
b u i l d i n g s , a las , are c r u m b l i n g m u c h 

in various ways , but they all end u p wi th 
t he s a m e s y m p t o m s , c a u s e d b y sal ts 
crystal l izing wi th in the pores o f the ma
sonry. 

How trouble begins 

S o m e bricks con ta in the g e r m o f their 
o w n decay : l ike the e roded granites, they 
have salts in t h e m f rom the start, b e 
cause they were m a d e either f rom saline 
c lays , as may o c c u r in the Ade l a ide area, 
o r f rom brine, as happened in the early 
days o f Port Arthur (see Ecos 2 7 ) . I f salty 
br icks are no t adequately fired, they are 
very suscept ib le to salt damp . 

G o o d s tone and well-f i red br icks nor
mal ly con ta in n o salts. N o t be ing bo rn 
salty, these materials must either achieve 
saltiness or have saltiness thrust u p o n 
t h e m i f they are to decay . B o t h fates are 
poss ib le . 

Salt iness is ach ieved by p o r o u s ma
sonry s tanding o n d a m p so i l — for e x 
ample , w h e n the water table is h i g h or a 
p ipe has leaked. M i n u t e tunnels in the 
br ick or s tone suck water u p the wal l . 
T h e n , as J. T h o m s o n expla ined to the 
Brit ish A s s o c i a t i o n for the A d v a n c e m e n t 
o f S c i e n c e back in 1863, ' the tendency o f 
crystals to increase in size, w h e n in c o n 
tact wi th a l iqu id tending to depos i t the 
same crystall ine substance , mus t push 

ou t o f their way the p o r o u s wal ls o f the 
cavit ies in w h i c h they are con ta ined ' . 

T h e result is summarized in the title o f 
T h o m s o n ' s paper: ' the dis integrat ion o f 
s tones e x p o s e d in bu i ld ings and other
wi se e x p o s e d to a tmospher ic in f luences ' . 
T h i s is the c o m m o n e s t o r i g i n o f salt 
d a m p , w h i c h a m o u n t s to r i s ing d a m p 
wi th a c h e m i c a l st ing in its tail. 

If salty bricks are not 
adequately fired, they are 
very susceptible to salt 
damp. 

S o m e h o u s e s e scape the dangers o f 

under - f i red salty b r i cks o r r i s ing salt 

d a m p , o n l y to suffer t h rough the i g n o 

r a n c e o r c a r e l e s s n e s s o f t he h o u s e -
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holder . C o n d e n s a t i o n may be a l l owed to 

l inger o n a b a t h r o o m wal l ; water may 

seep th rough a c rack beh ind a w a s h i n g 

m a c h i n e ; Ade la ide ' s salty tap-water may 

be sprayed over a wa l l by a zea lous gar

dener w i e l d i n g a h o s e ; or a p i le o f sand 

may be heaped against an outs ide wal l . 

In s u c h ways br icks have saltiness thrust 

u p o n them. 

Parlous State 

T h e ' a tmospher ic in f luences ' referred to 

by J. T h o m s o n he lp to expla in w h y A d e 

la ide and s o m e o the r parts o f S o u t h 

Austra l ia head the nat ional salt d a m p 

league . T h e faster the water evaporates 

f rom wi th in an affected br ick, the soone r 

the crystals w i l l d o their damage . S o u t h 

A u s t r a l i a ' s m e d i t e r r a n e a n c l i m a t e — 

c o o l , we t winters and hot , dry summers 

— ensures that evaporat ion e x c e e d s pre

cipitat ion for 10 months o f the year. Even 

after a winter s h o w e r the humid i ty s o o n 

drops and evaporat ion r e c o m m e n c e s . 

In Adelaide the net 
movement of water through 
walls is not down, but up. 

In a t ropical or h u m i d ci ty the rains 

l each salts ou t o f the masonry , but in 

A d e l a i d e the net m o v e m e n t o f water 

th rough wal ls is no t d o w n , but up . 

N o r t h o f A d e l a i d e the p r o b l e m is even 

m o r e severe. H i g h temperatures, w i n d , 

and l o w humidi ty push Por t Augus t a ' s 

evaporat ion u p to 2 2 5 0 m m a year, 5 0 % 

above Ade la ide ' s , and D r Bi l l Spence r o f 

the A u s t r a l i a n M i n e r a l D e v e l o p m e n t 

Laborator ies likes to tell h o w he has seen 

chi ldren riding their bikes through a ho le 

in a wal l caused by salt damp in Whyal la . 

In addi t ion to the c l imate , A d e l a i d e 

has that saline tap-water and o c e a n spray 

to con tend with. Unfortunately for Sou th 

Austral ia , a h i g h p ropor t ion o f its p o p u 

la t ion l ives c l o s e to the sea and, o n the 

sea-front itself, e x p o s e d b r i ckwork suf

fers badly f rom salt spray. 

But the salty soi l s cause m o s t head

aches . Salinity has n o w been measured at 

a b o u t 1 8 0 s i tes i n A d e l a i d e , l a r g e l y 

t h rough the efforts o f the CSIRO D i v i 

s ion o f So i l s . T h e s e studies s h o w that 

the m o s t sal ine soi ls are o n l o w - l y i n g 

plains near the coas t , but scientists have 

yet to de te rmine the cri t ical salt c o n c e n 

trations at w h i c h soi ls c a n cause p rob 

l e m s for bu i ld ings . 

Salt damp takes its toll of unprotected 
bricks. 

T h i s wi l l p rove a tricky j o b , as a soi l 

may have different salinities at different 

depths , and the vertical dis tr ibut ion o f 

salt may be altered by a h o u s e that sucks 

water ou t o f the soi l . Scientists have al

ready d i s c o v e r e d that a b u i l d i n g may 

draw salt f rom several metres b e l o w the 

so i l surface. 

Research Committee 

O n e sober ing way to measure salt d a m p 

is in dollars . C o n c e r n e d at the extent o f 

the p r o b l e m , the Sou th Austra l ian g o v 

e rnment set u p a Salt D a m p Resea rch 

C o m m i t t e e in 1974. In its first report , 

pub l i shed 2 years later, the C o m m i t t e e 

estimated that the cos t o f el iminat ing salt 

d a m p f rom the 300 0 0 0 or m o r e h o m e s 

affected was $15 m i l l i o n at 1976 pr ices . 

T h e C o m m i t t e e , o f w h i c h M r Pau l 

Peter o f the CSIRO D i v i s i o n o f So i l s is a 

founda t ion m e m b e r , did no t try to put a 

figure o n the e c o n o m i c damage salt damp 

has caused to pub l i c bu i ld ings , but the 

report d id po in t out that the State's his

torical bu i ld ings , such as G o v e r n m e n t 

H o u s e , Ade la ide T o w n Hal l , and the O l d 

L e g i s l a t i v e C o u n c i l , w e r e severe ly af

fected. ( T h e Legis la t ive C o u n c i l bui ld

i ng has s ince been expens ive ly restored 

and transformed into the Const i tu t ional 

M u s e u m . ) 

Like blotting paper, this clay-brick wall 
has sucked moisture out of Adelaide's 
salty soil. Below the damp zone, salts 
show, and the base of the wall is 
eroding. 

T h e Salt D a m p Resea rch C o m m i t t e e 

offers adv ice to an understandably wor 

ried p u b l i c , in the fo rm o f free leaflets 

and inexpens ive book le t s l ike ' H o w to 

A v o i d Salt D a m p ' . It a l so c o m m i s s i o n s 

research, in particular f rom A m d e l ( T h e 

Austral ian Minera l D e v e l o p m e n t L a b o 

ratories) and the Universi ty o f A d e l a i d e . 

The bricks or stones below 
the damp-proof course bear 
the brunt of any saline 
assault from the soil. 

T h i s research is essential because each 

part o f Austral ia has a u n i q u e c o m b i n a 

t ion o f so i l s and c l imate , and advice and 

materials that are suitable in other States 

may w e l l p rove inappropriate in S o u t h 

Austral ia . 

D a m p - p r o o f course 

M o s t o f the fabric o f a wal l shou ld be 

protected by a layer o f imperv ious mate

rial that insulates the upper wal l f rom 

any rising water. T h e impor tance o f such 

a d a m p - p r o o f layer was apparently first 

a c k n o w l e d g e d by Sou th Austral ia 's leg

islators in 1881 , w h e n they enacted a 

s c h e d u l e r e q u i r i n g b r i c k , s t o n e , and 

c o n c r e t e wa l l s to be ' p rov ided wi th a 

d a m p - p r o o f cou r se or cou r se s other than 

w o o d , w h i c h shall be above the surface o f 

the g r o u n d or cel lar f loor ' . 

'O the r than w o o d ' has the mer i t o f 

brevity, but a century later scientists are 

p r e s c r i b i n g m o r e s t r ingen t s p e c i f i c a 

t ions. S o m e bi tumens are squeezed out o f 

the wal l under load, and others b e c o m e 

brittle w i th t ime. Meta ls tend to co r rode . 

E v e n b i tumen-coa ted metals have failed 

to satisfy A m d e l researchers. 

A t present the m o s t rel iable material 

for a d a m p - p r o o f c o u r s e s e e m s to b e 
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Miniature walls under investigation by 
the Salt Damp Research Commmittee. 

polye thy lene , a l though M r Barry D i l l o n 
o f A m d e l cons ide r s the usual th ickness 
o f 0 • 2 5 m m i n a d e q u a t e : 'a ha l f -b r i ck 
d ropped f rom 2 c m wi l l penetrate it, as 
wi l l a h a m m e r f rom 20 c m ' . Sand grains 
easily punc ture it w h e n t rodden in, t o o . 
D r a w i n g attention to the Brit ish Stand
ard ( 0 • 4 6 m m ) and to the th ickness c o m 
m o n l y sold in the Uni ted K i n g d o m (0•55 
m m ) , M r D i l l o n a rgues ' th icker p o l y 
e thylene w o u l d be better'. 

T h e br icks or s tones b e l o w the damp-
p r o o f cou r se bear the brunt o f any sal ine 
assault f rom the soi l . F o r this part o f the 
wal l , the Salt D a m p R e s e a r c h C o m m i t 
tee advises against the c r eam-co lou red 
br icks that are so fashionable in A d e 
la ide, because these have been relatively 
l ight ly fired; it r e c o m m e n d s hard, we l l -
burned br icks in moisture-resistant m o r 
tar — or a salt-resistant s tone , s u c h as 
granite, marble , or m o s t slates. 

In s o m e parts o f Austral ia , bu i ld ings 
c a n b e protected against salt d a m p by 
'pressure in jec t ion ' , w h i c h involves i m 
pregnat ing p o r o u s materials wi th an i m 

permeable subs tance such as a latex or 
s i l i cona t e . Sc ien t i s t s have f o u n d this 
unsui table for Ade l a ide , where mois tu re 
inhibi ts the substance 's m o v e m e n t and 
salt tends to o c c u p y the po res in br icks 
and prevent the protective c h e m i c a l f rom 
taking u p its in tended pos i t ion . 

D r Maur ice A r n o l d o f the University o f 
A d e l a i d e is invest igat ing the m o v e m e n t 
o f water (both l iquid and vapour) through 
br icks before and after treatment wi th 
waterproof ing c h e m i c a l s , and h o p e s to 
f ind ways to increase the effect iveness o f 
c h e m i c a l in jec t ion . 

T h e r e is still m u c h s c o p e for research 
in to salt damp . D r A l a n Spry o f A m d e l 
sugges ts that scientists s h o u l d investi
gate further the in f luence o f c l imate , the 
c h e m i c a l c h a n g e s to masonry caused by 
salt , and the p o s s i b l e r o l e p l a y e d by 
m i c r o - o r g a n i s m s in the decay o f s tone . 

H o w e v e r , the greater c h a l l e n g e fac ing 
S o u t h Austral ians n o w seems to be ap
p l y i n g the k n o w l e d g e a l ready ga ined . 
M a n y o f the State's affected h o m e s are 
less than 10 years o l d . T h e Salt D a m p 
R e s e a r c h C o m m i t t e e warns : 'Bu i ld ings 
are be ing erected r ight n o w w h i c h are 
sure to b e c o m e salt d a m p casualt ies at 
s o m e t ime in the future, b e c a u s e the 
p r inc ip les set ou t in " H o w to A v o i d Salt 
D a m p " are b e i n g ignored ' . 

John Seymour 
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Given time, even granite succumbs to 
salt damp, as here, on South Australia's 
Eyre Peninsula. 

The draught through a doorway 
accelerates evaporation and therefore 
erosion. 


