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Mortar

A Case Fo r

Like everything old,

hydraulic lime mortars are new again,

finding a place in historic restorations

Hydraulic 



The masonry industry has learn e d
f rom its mistakes and now looks to
repointing and rep a i ring histori c
m a s o n ry stru c t u res with mort a rs that
a re similar, or at least equiva l e n t , t o
the ori ginal hy d rated lime mort a rs .
But in recent ye a rs there has been a
growing deb ate over the use of one of
those perc e ived equiva l e n t s : hy d ra u l i c
lime mort a rs , a distant cousin of
hy d rated lime mort a rs. Unlike hy d rat-
ed lime mort a r, wh i ch sets via the
ab s o rption of carbon dioxide in con-
junction with dampness, hy d ra u l i c
m o rt a rs set under wat e r.

H y d raulic mortar is not new. In
E u ro p e, evidence of the product has
been found in buildings 1000 ye a rs
o l d. To d ay, hy d raulic mort a rs are
e n j oying a comeb a ck in countries like
E n g l a n d, wh e re they are incre a s i n g ly
being specified in masonry rep a i rs of
h i s t o ric buildings. 

A question of testing
While proponents say hy d ra u l i c

m o rt a rs have proven themselves in
E u rope and have earned a place in
N o rth A m e rican masonry bu i l d i n g s ,
c ritics claim that hy d raulic mort a rs
h ave not undergone compre h e n s ive
testing in North A m e rica. Much of the
d eb ate centers on the use of hy d ra u l i c

m o rtar on two of Canada’s most
i m p o rtant historic bu i l d i n g s : Th e
Peace Tower and the Libra ry of
Pa rl i a m e n t , both part of the Pa rl i a m e n t
Hill complex in Ottawa .

As part of a mu l t i year re s t o ration of
the complex , wo rk on the 74-ye a r- o l d
Peace Tower was completed in 1996,
and a 3-year re s t o ration is in progre s s
for the older Libra ry of Pa rl i a m e n t ,
wh i ch opened in 1876. Hydraulic lime
m o rtar was used to re s t o re the Pe a c e
Tower and now is specified for the
L i b ra ry. Both buildings ori gi n a l ly used
hy d rated lime. 

Opinions va ry on wh at defi n e s
c o m p re h e n s ive testing methodologi e s
and pro c e d u res and whether the
hy d raulic mort a rs being used on
Pa rliament Hill have re c e ived a pass-
ing gra d e. Standards for mortar in
m o d e rn buildings in Canada are speci-
fied by the Canadian Standard s
A s s o c i ation (Guideline A179 Mort a r
and Grout for Use in Masonry) and are
i n cluded in the national and prov i n c i a l
building codes. Bond, m o i s t u re migra-
t i o n , and resistance to fre e ze - t h aw
cy cles are key testing fo rm at s .
H oweve r, m o re testing leeway is give n
to mat e rials used in historic bu i l d i n g s ,
with only guidelines, rather than stan-
d a rd s , m a n d at e d.

Restoration of
C a n a d a ’s 125-year-

old Library of
Parliament, which
s u rvived a disas-

t rous fire in 1916, is
expected to take 

3 years.

M
illions of dollars
a re s p e n t e a c h
year on rep o i n t i n g
m o rtar and associ-
at e d m a s o n ry re-
p a i rs to old com-

m e rcial and residential buildings in
To ro n t o ’s pre d o m i n a n t ly bri ck 19th
c e n t u ry inner city. This thriving bu s i-
ness for Canada’s conservationists is
bound to grow as buildings age and
i n c o m p at i ble mort a rs from re c e n t
decades fa i l .

In the 1960s and 1970s, p o rt l a n d
cement-based repointing mort a rs we re
applied with good intentions to old
b ri ck- and stone-clad buildings. But as
is sometimes the case, those go o d
intentions ran amok: The marri age of
old with new has not always wo rke d.

While the walls of modern bu i l d-
ings are designed to be impervious to
air and vapor movement in and out, t h e
walls of older building stock ge n e ra l ly
we re made perm e abl e, a l l owing the
s l ow fl ow of moisture and heat fro m
the inside out. When historic bu i l d i n g s
a re repointed with modern , i m p e rm e-
able mort a rs , m o i s t u re and heat are
released only through the masonry
units. As a re s u l t , the masonry units
m ay incur ex t e n s ive damage in as little
as 5 to 10 ye a rs .



M a rga ret Th o m s o n , a tech n i c a l
ex p e rt with Chemical Lime Co. in Las
Vegas and a fo rmer re s e a rch scientist
at Canada’s National Research
C o u n c i l ’s Institute for Research in
C o n s t ru c t i o n , is familiar with the
events on Pa rliament Hill. She fe a rs
t h at the important historic stru c t u re s
t h e re are being used as guinea pigs fo r
a re l at ive ly untested pro d u c t .

Thomson says to pro p e rly eva l u at e
the pro p e rties of the hy d raulic mort a rs
used on the Peace Tower 5 ye a rs ago
and now on the important Libra ry of
Pa rl i a m e n t , testing should invo l ve a
group of ex p e rts who have collected
d ata on the product over time and have
come to a consensus on the pro d u c t .
“ To date there ’s never been any of
t h i s ,” she say s .

H oweve r, u s e rs such as conserva-
tion architect Spencer Higgins of
To ronto-based Spencer R. Higgi n s
A rchitect Inc. , a re at odds with cri t i c s
l i ke Thomson. Higgi n s , who specifi e d
the mortar in question at Pa rl i a m e n t
H i l l , contends that hy d raulic mort a r
did meet testing pro c e d u res at the
time of the Peace Tower re s t o rat i o n .
Since completing that pro j e c t , t h e
To ronto-based architect has used
hy d raulic lime mort a rs thro u g h o u t
Canada and as far away as Neb ra s k a ,
wh e re he helped a stonemason deve l-
op a hy d raulic lime mortar specifi e d
for the stonewo rk of a large custom
home in the city of Lincoln. An arch i-
tect from England designed the house.

The definition of the testing
p rocess itself continues to be a big
question between the two sides in the
d eb at e. Higgins has designed his ow n
testing fa c i l i t y, wh i ch contains a uni-
d i rectional fre e ze - t h aw machine that
exposes the ex t e rior face of a test wa l l
to a series of 50 to 100 fre e ze - t h aw
cy cles over a period of seven to 14
d ays. Based on a European standard,
the idea is to try to cl o s e ly mat ch fi e l d
c o n d i t i o n s , he say s .

H i ggins says ex p e riments conduct-
ed at his To ronto lab point to an air-
e n t rained hy d raulic lime grout as an
ideal replacement for deteri o rat e d
grout at the famous 19th century
l i b ra ry on Pa rliament Hill. The mor-
t a r ’s “ m i c ro - p o re stru c t u re ” d e m o n-
s t rated that it would absorb the stre s s-
es caused during the bu i l d i n g ’s many

To d a y, hydraulic mortars are

enjoying a comeback in countries

like England.

The Peace To w e r
reopened in 1996

after a 2-year
restoration eff o rt ,
the first since the

original stru c t u re ’s
completion in 1927.
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f re e ze - t h aw cy cles better than tra d i-
tional lime mort a rs. But critics sugge s t
H i ggi n s ’ test data are inconcl u s ive
because his unidirectional fre e ze - t h aw
c abinet has not been ex t e rn a l ly
rev i ewe d.

Five years and holding
The hy d raulic mortar specified by

H i ggins for the Peace Tower has stood
up well over the past 5 ye a rs , a c c o rd-
ing to Lyse Blanch e t , senior conserva-
tion engineer with Heri t age Conser-
vat i o n , the sector within the Canadian
fe d e ral gove rn m e n t ’s dep a rtment of
p u blic wo rks re s p o n s i ble for monitor-
ing the mortar on the project. Blanch e t
also is national coord i n ator of the
d evelopment of national masters spec-
i fi c ations on historic mort a rs , wh i ch
has yet to be completed.

“ The key is to be careful and do
some testing,” B l a n chet says. “ We ’ve
re a l i zed hy d raulic mort a rs stay as the
s a c ri ficial component [wh e reas] some
of the other mort a rs that have been
used on historic stru c t u res damage the
m a s o n ry.”

A 5-year tra ck re c o rd does not
i m p ress Michael Hat z i n i ko l a s , exe c u-
t ive director of the Canadian Masonry
R e s e a rch Institute based in Edmonton,
A l b e rta. “ We should be damned sure
t h at we are re s t o ring our buildings to
last at least as long as they lasted the
fi rst time aro u n d,” he says. “ Why do
we have to re s t o re them with mat e ri a l s
whose pro p e rties are unknow n ? ”

H at z i n i kolas says that while a pro j-
e c t a rch i t e c t o r s t ru c t u ra l e n gi n e e r
should be re s p o n s i ble for submitting
s u ch new mat e rials to standard testing
m e t h o d s , t h e p ro j e c t ’s ow n e r a l s o
should demand testing. Ideally, a n a ly-
sis would be conducted at two unaffi l-
i ated lab s , he says. Many unive rs i t y
and public labs in Canada have the
c ap ability to test these mort a rs .

An ancient history
O ver his 30-year care e r, t h e

respected heri t age conservation con-
sultant Keith Blades has used a wide
va riety of mortar types ra n ging fro m
hy d ra u l i c m o rt a r s t o p o rt l a n d
cement-based mort a rs. Blades sees a
place for hy d raulic mort a rs in the
N o rth A m e rican historic fab ri c.

Citing evidence that some of the ear-
liest buildings in Canada contained
fe eble hy d raulic mort a rs , B la d e s
s ay s eve n t h e ancient Romans cre-
ated hy d raulic mortar by add i n g
volcanic ash to lime. Fi red bri ck or
t e rra cotta was discove re d t o p ro-
d u c e t h e same hy d raulic pro p e r-
t i e s .

“ I t ’s wh at enabled the Romans to
build harbors and aqueducts,” B l a d e s
s ays. “In fa c t , the ancient Hadri a n ’s
Wall running through England and
Scotland was built with a hy d ra u l i c
l i m e.” E ven so, c ritics use cl i m at i c
distinctions as a case against hy-
d raulic mort a rs , wh i ch are made pri-
m a ri ly in Euro p e. 

Paul Maure n b re ch e r, re s e a rch
o fficer at the Institute for Research
in Construction in Ottawa , sees a
m a rket for hy d raulic mort a rs in
C a n a d a , but he insists conserva-
tionists should take a cautious
ap p ro a ch. He echoes Blades’ c o m-
ments that hy d raulic mort a rs
u n able to quick ly dry after ex p o-
s u re to moisture may deteri o rat e
and fail rap i d ly. 

“I wo u l d n ’t say ‘A m e n ’ on pro j-
ects like the Peace Tower or the
L i b ra ry of Pa rl i a m e n t , and I think its
ge n e ral use should be re s t ricted to
re s t o ration projects and conservat i o n
wo rk and even there we have to be
c a reful until more testing is done on
i t ,” M a u re n b re cher says. “ H aving said
t h at , if an existing mortar is we a k ,
t h e re may be a case for using
hy d raulic mort a r.”

Most ex p e rts agree that mort a rs
containing a high lime content offe r
s i g n i ficant adva n t ages for the
re s t o ration of older masonry bu i l d-
ings. About the wo rst said by pra c t i-
t i o n e rs is that while hy d raulic mor-
t a rs are highly wo rk able and set hard
in 24 hours , t h ey can be tri cky to use
and take months to gain their full
s t rength. Howeve r, m a ny of the tech-
niques for producing and ap p ly i n g
t raditional lime mort a rs we re lost
and must be re l e a rn e d. These mor-
t a rs are also less fo rgiving of poor
c o n s t ruction practices; good quality
c o n t rol and site supervision (mat e ri-
al pro p o rt i o n i n g, mixing pro c e d u re,
joint prep a rat i o n , pointing pro c e-

d u re, and curing conditions) are
needed to ensure success. 

A mistake contra c t o rs make wh e n
using lime-based mort a r, be it
hy d raulic or hy d rat e d, is to ap p ly it
too late in the building season.
U n l i ke denser, m o d e rn mort a rs , t h e
soft mortar must be kept moist for at
least a week. If neglected the lime
can be “ s u cke d ” out by the masonry
u n i t s , causing shri n k age and cra ck-
i n g. Contra c t o rs should ap p ly lime
m o rtar at least three months befo re
the fi rst fre e ze.

One deterrent to hy d raulic mort a r
is its pri c e. It costs up to five times
m o re than hy d rated lime mort a rs .
Both Higgins and Blades maintain
t h at when compared to the costs of
l ab o r, the price distinction is
i n s i g n i ficant. “ Whether you are
using a $5 mat e rial or a $50 mat e ri a l
you are still spending $500 in lab o r
to put it on,” s ays Higgi n s , who uses
hy d raulic mortar imported from Italy
and France wh e re it has been ex t e n-
s ive ly tested.

He says Canadian and A m e ri c a n
c o n s e rvat i o n i s t s a n d c o n t ra c t o rs
should be open to using hy d ra u l i c
lime mort a rs. “Because of Canada’s
connection with the United Kingdom
t h e re ’s been a good re l ationship be-
t ween pro fessionals there and here.
Th at is now starting to spread dow n
to the United Stat e s .”

Don Procter is a freelance writer
based in Toronto.
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