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e S Division AlF wis f-:*'.*.*.--‘ efiar the fall of Franca in .af-'.{.r At Liiar
a ing tha first units sat sof! for Singapors end Maleya in Fepruary 1947

Janangse forces landed at Kaota Ehari in Malaya's northast on Decemier 3,
1941 and proceaded rapidly down the peninsula towards Singapers, tha
safending British Commonwealth forcas inciuding tne 3in Tivigicn retresting

n = "3
LaETers] &' bafora them.

i

Tha apanas2 landed on Singapare's norih coast on the nignt of Fetruary 3,
1922 end gradually forced the Allied troops Dack i tn an aver tigntaning
defense perimeter.

After the surrender of British Forces on Singapors on Fabruary 15, 1542, tha
captured Australians wers housad in tha Salarang Sarracks arsa, onae of ina
separstely wired off camps which made up the whale Changl prison compound.
(Figure 1}

In the period from May 1942 to August 19432, large groups of priscnars fafs
Changi on forced labour for the Jepansse to a-rcrrx on the Burme-Thailand
railwag on construction projects in Bormeo and Formosa and gisewhers in
South East Asia and in mines, factories and dock yards in J2pan.

wWith the completion af the Burma-Thailand ratlway towards the and of 1543,
tha fittest survivors were aszemblad in Thailand and Indo-China faor shioment
to Japan,

Others remained in Burma and Thailand working on maintaining the raijway
while the remaining prisoners, many reducaed to skin and bone wears sant back
to Changi.

The return to Changt is best summed up by one of the survivors ai the ‘death
railway’ as told in 'POW: Australians undar Nippon' a book by Henk Haison
based on Tim Bowdean's ABC Radio seriz2s of the same namea.
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Stan arnell ermved at Changi on December 21, 1943, He has no memory of
getiing from the train in Singapors station to Changi, but he has vivid
racoilaction of ms raception 1n Chang:

,’; wase mmwm‘.rr ﬂfgﬂ angEhangl: wf:ﬁ;r i tn‘:ﬁf 7 ] er‘f }-'&J.-.:.J*::' e -

H.mu‘ WS S0 28JUlITUL 1 oo SUITT haar UhE sgusal af (R Srekas aF e lrucks
linsd up Thé peopls from Changl knaw We Werad coming, ang ihey came ovar to
seg us, lo look ror 0ld friends, and seg how we wara e gol out or the Irucks,
& counls Ware gasg and we jafd them an the ground, and we Jined un on ihs
1o8d We are 70l asNamed DeCsyse wa ware so/g1ars, end we wantsd to jook
fike solglers. The people fram Chengr steed back and wtterad not & wore 1t
WS reaily quite siranga e lingd un o 108 rogd 85 bast we cowid and sleed
U 85 SIrdight 85 we cowid Tlhose wie cowld nol stand ug sLrdight ware on
sticks. And thase whe covlan 't sigp shaking with malaria wars heid by irsir
rriands Wa thaught Lhis was wihat wa should 6o 85 so/diars 10 say thal s
wareal bastar The sarpssnt major drasssd us orr and we stoad in 8
straioht line as e wenl over and raportad o Colons! Jotmslon Johesion want!
var (o Sisck Jack Saillagiran and e seid, Vour Z/300 all presant and corract
S Ang Galieghan seid, Whare arg the rest?’ The majar, e wes & major
than, salg, Theyre ail herg sir” And we wera Fleck Jeok Gailaghen, 1he iron
man, hroks gown and crigd /i was & incredibis scana e waniagd ta show
lham we werg Seidiars

By May 1944 after the errival of Japanese airforce units at ihe Changi
airfield, all prisoners were moved from the Selarang area to the Changi gaol.

The new Changi gaol camp ( Figure 2) was laid out into four accommadation
areas:

gaol building
hospital
officer's arsa
other ranks arsa

The hospital was located outside the gacl walls and in an open arsa naar (hs
barbed wire perimelier and Detween the hospitai huts and the Japanese guarcs
houses in Ralf Moon Street (known &3 "Hall Wit Street) & Roman Catholic and
Church of England Chapel were built by the priscrers,

A chepel for other protestant denominations was also built in an outside ares
negr the other ranks huts behind the gaol.
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An account of the consiruction of the Poman Catholic chanai is taken frem ine
writings of Father Lignei Marsaan, S, Chaplain ta ihe Eignt D1vision, AlF.

"G dur et Lo Siigabers E Werd BN in AN L ARiy e Simd
Ra33 17 518 camp Wwa had 8 Consicarale JaoaNE58 Cominiancar = 35 8550857
COmMmandars go. Wa kad nat paan in the camp rar & wesk when tha Lelholic
soldiars were clamouring far & chapel whare lhe Slessed Sacrament catid iis
resarved The man Wihe came 1o our 8s5isiance was Lisitanant Hamish
Cameran-Smilh, & Scotlish Catholic, and an architact In civilion /ire Hg
graw the plans for our littls chepsl, roundsd Lg & oend af vaiunisry latoursrs
&3 wily log palp af B3 Fine parsigsive, Highians sarsanaliiy. »e manacsd (o
secura ol ihe melerisl we neaded e thsn DUITE e chapal frovm e First neli
i the Jast siroke ar the paint brush. His assistant ang ganaral ractolum was
Lisutenant Kugh Simon-Tinvaites. A beawtiryl garden wes /avd eround the
chanal [n rront af 1he chapsl 8 memarisl plague was srecisd and on Jt Wes
Inscribad these wards: This chapeal Is dedicatad ta Our Lagy Halp af Chrisiisns
8g 11 MEMmary oF bur Jecessed Comrades in Iislsys, (he Netnerisnd Esst

Iindies, Tharland and Burima, over whosse remains Lthere was no Chrisilan

sumbal

in October 1945, an Australian War Graves Unit was based ai Changl gao! and
a racuast from tham to save the Roman Catholic chasel from destruction was
grented,

The chapel was photographed, a partially dimensioned drawing made and then
using Japanase POW's as labour, disassemblad, crated and shippad back Lo
Austraiia in 1947,

On arrival in Australia, the crates were sent to the Australian War Memorial
in Canberra and placed in storage at the Royal Militery Collage 2t Duntroaon,
where they remained undisturbed for neerly 40 years before being ‘found'
during the re-organization of the store.

whan the Principal Roman Catholic Cheplain for the Army became aware of
the existance of the Chapel, he considerad it would make a fitting memaorial
to Prisoners of War who ha believed had been given very little recognition for
the extrame adversity undar which many had livad and died



Tha gize of the chapal praciuded its cisplay in the Australian War Memoriai
ang 1t was offerad 10 the army in 1835 for display at the aystralian Defense
FOrCe Academy.

T FaTiowing negatiations T April 1985 the of far was docegtelt end sgrasment”
reachad for the Army to reconstruct and rastors the Chapel as 3 naticna!
memorial to Prisoners of War.

A commiites was formed in Jenuary 1987 to ovarsee tne work and to raise the
necessary funds.

Praliminary investigatory work had alrsacy been carried out eariy in 1888 on
behalf of the Principsl Chaglain by the Chief Engineer ACT and tha gianaing
process for re-erection commenced latar that year wiih the praparation of
the inttial conceptional drawings and cost estimates by tha Austrelizn
Construction Service (then known as the Department of Housing =nd
Construction),

The first reconstruction concept preparad by Austraiian Construction
Services in August 1986 was to reessemble the Chapel and to protact it wilh
an ‘A’ frame structura covered with translucent roof sheeting. Thea sides wers
to be 1aft open.

As the proposed site for the chapel was within the Duntroon Conservation
Area (listed on the Register of tha National Estats) and its reconstruction
was considerad to have heritage significance, the Australian Heritage
Commission became involved in the project and mada commeants ana
suggestions regarding the proposed protactiva structure.

Australian Construction Services then prapared an alternative proposal in
July 1987 recommending tha chapel's reconstruction in a stand alone
situation (no protective structure). Refer Annexure "B ".

Testing of the original roof tilas was carried out to determine their water
absorption characteristics and resistance to fresze/thaw cycling. Refar
Annexura "D ",

Approval was given by the Australian War Memorial to establish a wark araa
#ithin their storage building at Duntiroon and work commancead on unpacking
tha cratas.



Tha compongnts were 1aid out for identification and an effort mada to
cﬂt-}nm*sa what was mmsing untl now mnu ‘E L.-ent t-&gatﬁﬂr

|.-'I I.l'-. oL e PR

'rh.,raamert wes rEﬂEhEEI that Eruugh r.:ﬂ’ the Drlgmm u,hﬂl:le*r had survived to

mrEKE i E-*E"E-.'uttﬁm ﬂEErra-{n tarms i adthénticity and ‘Teru.a::ld va T

Following presentation of the results of tha tasting of the reof tiles and
inspactions of the chanel remains and three potential sites in the parklsnd
adjacent to the ANZAC Mamerial Chanal at RMC Duntroon, tha arojact
committae gave final approval in September 1987 for the reconstruction of

the chapel in & stand alone form in an area to the sast of the centrs of the
parkiand on an axis centrad on eulst!ng gom trees.

Australian Construction Services were then Tormally raguastad to devalop the
design and prepars drawings for the aarthworks, feotings, services and
landsceping of the stand slone proposal. Refer Annexure "C ",

work on re-erection on site commencad in April 1938 and was carried out by
army tradesmen anc apprentices under the control of the Chief Enginser ACT

The chapel was officially opened and dedicatad on August 15, 1988, and the
first mass calebratad on March 17, 1989. Refar Annexura "G
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RECONSTRUCTION

in July 1987, the crates containing the surviving parts of the chapal ware
unoacked and aid out on the floor of the work arga.

Tne main itams found were:=

the cross off the-roof;

most of tha roof tiles

the panel from above the altar

the sitar

most of the flaoor tiles

the timber framing from the side walls
tne two rcof beams and some struls
a few pieces of tha timber trims
the CGI skirting

glectrical switchboard

gisctrical lignt fitting

Some items wara found to be marked with an alphabraic and numerical coda.
Main members from each alavation or a main item were allocated a latter
from the alpnabet as follows:

-

Code "A" - Right hand wall frame including the roof beem and
struts on tha centra line of that beam (struts to rafters not
included), rear post but not front post:

Code 'B’ - Laft hand wall frame sama as above:

Code 'C' - Rear wall frame {all but a few pieces missing), panel
over aitar and rear collar tiss;

Code ‘D’ - Altar (minor damage);

Code 'E' - probably the front posts, rails end gatas (thesa items
ware not found),



g Code 'F' = probebiy tha roef frame end struts from oosts Lo
rafiars {thase {tams wara nat Toundi

- Zach piace a'iéq had & number naui I.u"':_ﬁe lettar which -de indicats its
* positien in thesequence-of -the frams siructurs.and the code wes rapeaied
those points where mambers joined.

I'-l.-

Et." E
Items or members not coded included roof tilas, floor tiles, CGI skirting
panels and the faw pieces of the trim from the planter baxas and walls.
Documentary evidence available to aid raconstruction was as follows:

= ﬂhutngrapha taken in 1945 oy Cpl Max Lae, 40 Australian war
Graves Unit prior to demolition of the chapel at Changl,

= dimensioned drawing preparsad by Cpi Loe at the same time,

- 1887 drawing by an architact frisnd of Max Lea Dased on nis
drawing and photographs;

- typed account of Cpl Lee's involvement with the chapsl;

- additional photographs, movie footage and maps heid by tha
Australian War Memorial;

= pencil and watcolour sketch of the chapel preparsd in 1945 by
Richard Cochran while a prisoner of war at Changl.

mRefer Annexure "A ",

The first stege of the reconstruction process was o lay cut the main frame
members in their correct positions.

Missing piaces were identified Lo enabiz suitable replacameants to be mads
grior to reconstruction:

The coding assisted in identifying the positions of larger members.
However, tne location of the remaining pieces was determined by using

shadow lings, lining up neil holes and bieaching or'staining due {o weether and
comparison with the photographs and availablle drawings,



=

rorizontal dimansions were gatarminad or confirmaa oy counting fioor iiias
and-vertical dimensions by rerarence to the side ratl neight and shadow linss
of the smail white, painted oattens on i e ﬂatﬂl"ﬂ-!'l sices of the corrugatad -
s s.ﬂrum; :

Tha two front posts ware missing and were raplacac with saasoned {old)
hardwood of & gimilar cross section size to the original rear posts.

Tha roof frame was complately missing.

It was assumed & standard rocf pitch had been usad and this together with tha
«nown distance between posts from Coi Lee's drawing and tha numbear of roof
t1les between tha ridge and the roof beams and between the ridge and ths
finished line of the roof taken from the photographs helped establish the true
form and dimensions of the roof framae.

This was confirmad by a partial recensfryction of the chapal in the work area
using the original rear posts and collar And new rafters.

A number of the original roof Liles weare broken and a search was startad for
suitabie replacemants.

Consideration was aiso given to either repairing the damaged tiles or having
copies made.

The roof tiles wara a Crown Brand originally manufacturaa by the Malapaar
Tlie Works at Feroke on the west coast of India and it was known they had
bean used In Australia.

Roof tile companies in Australia were contacted end aventually Alan Sreen of
Monier T1les located identical roof tiles from a house in 5% Mary's, Sydney
which was being reroofed.

1300 roof and 60 ridge tiles were cellectad from the hous2 in Feoruary 1965,

Tiles not usec in the reconstruction are currently stored in the Chief
Engineers compound at Duntroon.

The chape! as built at Changi utilized a post and beam structure with vertical
members buried in the ground.



This detail at ground level was not rapeatec in the raconstiuctian,

instead the four main posts were boited (o geivanisad steel post shoas ..ast
“into.pockals in l’.'h-.-r grm.-*d slab- wh.uh drain’inte the Emm*w;&'ar 3ystam. -

The rear and side walls were rebuilt as stud frames boliad to & concrata
upstsand in the ground sisb and original timbers were used whare passibia dut
not in their original position.

It 15 not known if these walls as built at Changl were sheatag Doth sides out
it wes decided to completely enclose the siud framing with fibrs cemeant
shaating fixed rough sidz cul to cuplicats the texturs of tha origingl Minish.

A glass panal wag ingerted in the rear wall to allow light threugh & cutaut in
the timbers behind the aitar as it was believed the cutout was criginally
nositioned to allow suniight to fall on the altar,

The other departura from as built at Changi was tha laying of tha {loar tilas
and crazy paving which originally were badded on a clay base.

In tha raconstruction they were 1aid on a motar bed on a concreta slab,

No attempt weas made to find suitable replacements for missing or cracked
floor tiles.

Tilas crackad but still forming a whole were ralaid as they wara whils
missing areas of tiles ware infilled with mortar stainad with a concreta
colouring agent of a similar colour to the original tiles.

A piace of timbar with alsctrical wiring end a lamp holdsr attechad wae part
of the contents of the crates sent back from Changi.

It is not known if power was run to the chapel but a study of the site pian, the
1945 gketch and the 1946 photograpns would indicate this was not the casa.

However, it was dacided to install the lamp holder as an overhzac light
directad at the altar completa with its mirrored reflector raconstruted by 2
former prisoner of war.
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Paint samples from various parts of ths changj wers ramaued 4ng snajusag 2y
the Cultural Heritage Sciance Division within the Scnasl of Appiisc Science el -
-thaCanderras Caligge of Advanced Educdtion. Refar annaxura "¢

*Tng rapart found "Ji15 varyunlikely that these analysas will znebls you to
matzh tha paint systams used .. colour matching .. i3 the best way of solving
this preblam®,

Colour matching was carried out and the paint systems used were as follows:
Pgst, ranf beams and struts, Pascal Heritaga Hi gioss ‘Norfoik

nandralis, gatas, timber {rim araan’
and adging

Roof framing, cross 4: 1 miy

Cabots ACS1

‘Sagebrush Gray’

Cabots AC37Y "Cardovian Brown'
wWail sheeting Pascal Timbar Lika "White'
Corrugated iron skirting Cabots ACS1 "Sagebrush Grey’
Altar, altar panel Estapol matt clear
Martar infil1 to floor tiles Aqua stain ‘bark’

Concrete service pits Agua stain ‘otway'

Reconstruction work on site start in April 1988 end a chronalogical list of
construction activities was as follows:

20 April 1988 Sita pegged
26 April 1983 Earthworks commencad
27 April 1988 Earthworks complatad

28 April 1928 Foolings excavated and formwork placed for inner slab



4 May

i1 May

O |

s r-"Jau“
17 Mey
20 May
25 May
3 Jung

*J .Jtme
14 Juna

20 Juna

11 July
12 July
14 Juiy

20 July
21 July

22 July

25 July

26 July

11

1283 First cONCreta pourad

1968 Formwork for outer siah piacad

1988 Outerslal poursd

1988 Formwork removed
1988 Drains excavated
1580 Staei edging and fremes for gravel beds fabrcatad
1538 Four posts srectad
1988 Rafters fittad
1988 Battens fitted
1988 Steel edging placed
Electrical commenced
Grainage compieted
1288 Painting of roof frame commenced .
19838 Raoof tiles laid and tied down
1588 Roof complete
1988 Altar in place
Painting continuing
19848 wall framing complate and fixing of wall shesting
commences
1988 Turt laid
1988 Painting of wall sheeting commences
Cross fixed to ridge
1988 All structural work is completed
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27 July 1558 ~ Front raii fitted
25Juiy 1883 . Commenced ieying floortiiss
2 hﬁgu.st 1‘93-1?; - F‘L-":rur aama?;f.a o

3 August 1988 wall shasting complota

Commenced crazy paving

10 Auqust 1988 Lignts instalied

Plents Lo plantar Dox

L] August 1883 Gravel placed
<t M A ~ Lights focused

12 August 1988 Site clean up

Refer Annexure ' F ° for photographs taken during reconstruction.

Additional sets of photographs are held in tha filas of the australian
Construction Sarvices and the Chief Engineer ACT (R 985-1-18/1-3),

Discussions with former POW's and the reconstruction works confirmed the

assumption that the chapei had evolved over an extended pariod starting s @
simple post and beam structura with a palm frond roof and with the flooran
one level.

The panel behind the altar was salf supporting and did nat raly on the wall
frame for support.

An area of the floor around the aitar was raiged and coverad the lowar part of
the altar.

Additional struts were added tc the framing to brace it and to suppori the
additional weight whan the roofl was tilad.

After completion of tha reconstruction works an outwards deflection was
observed in the two front posts.



13

A structurel Engineer's ingpection end raport in December 1988 recommended
the iwo front posts De repiecad, the two resr posts ba securaly fixed 10 tne
stun wails ang tnese walls oa sgaqualeiy oracad. Refer annaxura n '

. .. This-work was cdrried out darly in" 1589 and completed priorio a visit-to the

' Chapel in March by Hamish Cemaron-5mith, Father Hugh Simon-Thwaites and
Max Lee,
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11l CONSERVATION

Wherever possible the reconstruction utilized original members and
construction methods and details. Rafer Annexurs ' | "

Eivams found' nature of the matarial used in particular the unknown speciss
and suress grade of the timber and the construction details, the structure and
fabric of the chapel should be observed clogaly on a ragular basis to datact
deterforation or failurs sooner than would normally be expectad.

It is recommended these inspections sccur every 3 months with detailed
inspections carried out in January/February and July/August sach year,

Particular attention should be paid to:

dacay in timber members aspacially rafter ends, bottom of posts
and connection of roof beams/struts to pasts;

o fraeza/thaw cycle damage to roof tiles, floor tiles and crazy
paving ;

o deflection/failura in timber framing members;

= cracking in the structure or fabric due to movement or
settlement,;

- excessive timber shrinkage;
- paint failure;
= rusting of bolts or other fixings;
- blockage of drains under front post shoe brackats.
The upkeep of the surrounding grassed and gravelled areas and the externai

lighting should be incorporated into the RMC Duntroon external works
maintenance programmas,
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Tha drains under the front post shoe brackeis should o2 checked immediataly
3s it appears one may - be blocked. -

Sl These Grains are Important as. mag finimize dacay/datarioration:in the

bottom of tha pnsts

The front edge of the two side walls is unrestrained at the top and currently
has an outwards lean,

This is of no consequence at the moment but if the lean becomses excessive
then consideration should be given to incorporating a concealed steei angie {or

other appropriats section) bolted to the slab &nd designed to act as a3
cantilever and 'm]ﬂ the fr:.‘rnt of the wu1l verul::ui

Tha Austra]lan wur rtamﬂrtul film mllacttun inc!udes fnntaga of the chapel at
Changi.

A tracking shot up to the cross indicatas a iaying pattam for the roof tilas
different to that adopted for the reconstructionn.

I at soma time tha roof tilas ars ramoved for meiniensnca purposas 14 13
recommended the fiim footage is studied and considaration given to ralaying
the tiles to match.

It is recognized that most if not all of the original materials used in the
raconstruction may eventuaily have to be replaced.

However given the circumstances of the building of tha chapel at Changi &
degree of 'roughness’ of finish in the raconstruction is accaptable and this
should be kept in mind whan making repiacement/upgrading dacisions.
Any replacemant should be with materialzs equal to the original.

If necassary application of sympathetic protactive coatings or repairs should
be considered if suitable replacements are not available.

This applies in particular to the roof and fioor tiles where acceptable
replacements would not be readily available.

/
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Replacement of major framing members should be Dasad on engingssring
agvice as adherance to member cross section size may involve the usa of a
timber stress grade pigner than normaliy expected.

", -Copiss of drawings used in.tha raconstruction ars-held on the files of the

- Chief Engineer ACT with the originals hald by Australian Construction ™
Services.

while the main significance of tha chapel reconstruction derives from its
dedicaticn as a national memorial to prisoners of war, the attention to detail
and the Art Deco styling achieved in the building of the chapel at Changi is
exceptional end these qualities should be respectad in eny work carried out on
the chapel in the futura.
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CHANGI CHAPEL

With an Adustrslisan Army War Graves Upit we srrived In Singepore in October
1945 destined for Susatra. Due to the Indonisian uprising our departure
©  was - delayed: for personal” safety’ reasons and we were held in Singapore

 based at the' infamous Changi Prison. We were living in what was
originally the Civiliap Gaol Staff Quarters in a street known as Falf Moon
Street and situated immediately in front of the main clock tower eptrance
te the Gaol. This street of bouses was occupled by the Japanese Gaol
staff during the occupation and infact these buildings remein unaltered

today.

Our delay at Changi gave us the opportunity to re-eguip our nipe man unit
and we were epgaged ipn clerical and fiald work with War Graves and War
Crimes both on Singapore and Malaya. ddditional work was pecessary in aod
arcound the area of Changi Prison compound occupied by P.O.K.5'. Ke also
establizshed the WNar Mesorisl Cemetery at XRANJT on the porthern part of
Singapore [slapd overleoking the Straits of Johore.

Huts occupied by the P.O.W.s" withip the campound and immedistely in front
of HRalf Moon Street were fSired as a peans of disposing of thes and
situated asongst this srray of buts, which could bave related many & story
of anxiety and sadness was a Roman Catholic Chapel built by the Prisoners.
As bas been proved ob many occesions Ip extreme circumstances, people Ffrom
all walks of life will call uvpon & Faith to see them through. An Anglican
Chapal also built by P.O.W.5" was situvated inside the Gael, A photograph
of which I hava,

Tt was fortunste the [Romapn Catholic Chapel was pot fired slong with the
huts because of its close locality but we wers able to hold the Chapel.
Az  approach was ther made to the British Military Adeinistration
requesting if we could demolish the Chapel and have it shipped to
Ausiralia to be rebuilt in Canberra War Museum. Our reguest was granted.

Photegraphs of the Chapel were taken within and without as it originally
stood. I bhave copies of all photographs. I sccurately seasured the
Chapel and drew a plan to scale which Includes :

Front Elevatiopn

Side Flevation

Altar Plan

Floor Flan
This pla: is alsc in my pocssssion. We then acguired a working party of
Japanese Surrendered Personnel and the Chapel was sectionised, demolished,
crated and ready for shipment to Australis.

We then receivad our orders to go to Sumatra. We left suddenly and I had
ne knowledge of what happened to the Chapel after our departure.
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I returned to Australis in Janvary 1547, was discharged and in 1565 with
my wife and family we travelled to Sydpey via Canberrs. [ visited the War
Memorial Museuwm:  at Canberra and no one could give me any Information of
‘ this Chapel which some 20 years earlier had been s part of my life.

- &arly in 1987 War Vetérsps:Canbarrs captacted pe - to ask if I could sssist':
them -with any information on the Changl Chapel]. Curicsity got the better
of me and I asked how they were sble to troce ope Corporal L[ee M.C.

It would appesr, for reasons I will pever knew, I put my nape on the side
af &8 crate and it Jis from that WNar Veterans tracsed me through Army

records.

This may prove, if you lesve graffiti there long essough, 4] years in this
casze, It can be of use.

The Chapel is pow to be erected gt the Koyel Duntroon Military College as
a8 JBicentenniasl project and is to be dedicated on V.P. Day August, 15th
1388. This short chapter of my life lead me to re-reed after pany years,
my diary, the contant of which confirms all [ have stated.

My ope wish would be that of all people, of all petions and of all

denominations who have Faith support this Chapel in memory of those men
who during extreme adversity found Faith so they may survive,

M C, LEE
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g} .44 purposs of rebuilding, the chegel has been sectionized into 4,

L.Frontage (as shown in front slavation of plan)raofing supperts
and tile beftans.

2.31ldas complata, =

l.Raar wall with main section of altar.

4 Hoof and Efloor tilaa.

Along with the plans are a Series of photographs taken of tha chapal aa 1t

i eriginally stood at Changi.
o) The outsr terraca i3 conatructad of comant alabs and tha tile3 ars ussad for
2 the intarior or the chapel only.Thay are bordarad with hard wood.

The chapel containsd one electric light , fittad fluah to the roof.Ths shads
being fittad with oirrors dirscting a baem oo to the whifte crosa gainted on
the gorrugeted irom srscted abova tha altar,
. Ths intarior panslling ardund the altar and half of each 3lde wall compriasas
r graen paintad corruzatad iron ons foot froa £loor leavel than fibro cezent
paintad whita.The rear laft and right hand cornars of the i{atarier, built iat
tha structure,contains recesses Ior Zrowing shrubs,
Thae agp.dcals of the plan 13 dus %o & considsrable amount of improvisation
u3ed during the actual building.lors so,tha hiddan structure was plsced
togathar with verious types and 3izes of timbar begausa of tha building
matarial baing of insufficisnt langth.
4 gonalderabls amount of the astructural places mainly thoss on/or undar groun
lav::Ii..haﬂ decayad and will not be ineluded in eny of ths aforsmenticnad
sactions.
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PLANS OF R C CHAPEL , CHANG!

The original eﬂ"mnrfn_g' al ::.:.:,.:'.r'_rﬂ'm.-:l-ﬁ
scake T:24 has been Ip.l?nfamllp.r'r:f Frio
six A3 sire shezefs |

Sheefs are munberee f fo & o

red , anel Ff fogether Haee !
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. These plans are  accompanied by
: a dingle sheel  cadalnding deseriofive
. notes and five pliofograsis.
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Directorate of War
firaves sR+0,Chapel

.ox Changl +P,0.W.0amp

per Hi?._*lnngﬂlg;
from Bingapore
Feb, 1947,

Refer Oanberra

Officememo. .

50/3/99 at Bth.
April,19,7.

36857

56858

36859

36860

Australian 8.100%
R:ﬂ. Ehﬂml .I ﬂhﬂﬂm-. 'Dfﬂﬂ.ﬂg.

Made of wood. This wes on the top of the
roof of tha chapel. The naile which haléd -
the croess upright have been left in, they

may add to itms relio value, The eross if -
exhibited separately. ;
Australian B.1004
R.0. Chapel ex Changli = Altsr-.

Made ofnwood and showa mich thought wan
glven to ite conatruction with the 1limited
mupply of materisl., It has m corrugated iron
‘bape piece which will 1ift out gpeparately. .
Bavaral plecea of timber are miesing namaly ,
three pleces of wood from the table top and

the top faoing boards nailed around the sldea
to edd to ite eppearance. Also a surround -

plece abave tha letteras I.H.B., and & %
:girnunﬁ plece from around the bottom of the
Al e
Of the entire collsction received the Altar-
and Oroes (36857) seem the  two outstanding -
{tema from an exhiblt point of vlew. '
Australian B.100%
R.C. Chapel ex Changl - Back Wall plece -

" ‘Made of corrugated iron on which a large

white croses has been painted. It is fixed

to the back wall above the Alter and site

on a shelf (36860)

Australian B.1003
R:0. Chapel ex Changl = Bhelf = ' :
Made of wood. Thie forms the base plece of
the Back Wall plece (36859) and 4in about
nine inches wide . There is & wooden ornamesnt

in the centre forming a box - the t of whi
wee used ns a shelf. i @

—— g — B ——

—



drectorate of War Refer Canbarra

raves R.0, Chapal office memo

& Changl, P.0.¥. 5“"’”99 at Bth.

lmp -r BeBe lnnguln. April 1947,
%F?“Pl-

I‘h-lgﬂ

E b

36861

36862

36863

Austrelian 81003
R+C+ Chapel ex Changli. Electrical Fues Box,. i
also a lamp holder. All the wires had beaen aut
but the fittings may be of usas. \

Australian 81003
R.C: Chapel ex Changi = Corrugated Iron. 7
These are all short lenghts and ware used as -

a bape purround of the rear walla of the

Chapel. Two bundles of short timber are :
packed in the box to prevent them going astr
Auestralian B.960 QSET
R.0+ Chapel #x Changl. Ridge Capping Tiles. ..
These have been badly handled end all are -

more or leas damaged and would not make a
water proof roof. Paoked in two orates.

36864 Auatralian - Part of B.942 to 8.1027. (Less 950.991.1nﬂ5 1004 )

R.C. Chapel ex Changl = Construotion timber -
Conelete of 10 bundles, wired together and. ..

E oratea of blite and pleces, and most of them

are numbered and lettered to mark where thay

fit in the construction. All the timber used.

in the bullding 4id not arrive in Bydney. .
Thare era no rafteras (or roofing supports)

and no tile battens.

36865 Australian = Part of 8,942 to B.1027.(Less 550,59?.1un3,1nuu}.

R.C, Chaepel ex Changl = Floor tiles -

-!huuu ara Tarrazso of yellow-pink, lnd lhitu'

marble and are 20 aentimetre lguurl (74 d4nchea).

There are 262 whole and about 10 broken btut -

complete: A number of broken plecas have beaen
acked and some have been cut in helf:in case
hey ars needsad for patehing.

36866 Australian = Part of B.942 to 8.1027 (Leass gﬁn.997,1ona,1nﬂu]

and ltnmpnd Parfunt Mod

R.C. Chapel ex Changl. Roofing Tiles. They are

lnu d and made the Malaba
B MR R, ok Parors,

erates and aversge 12 to a crate but breaksge woula aAverage
one in a dozen.
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AT
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This report is prepared by D.H.C. ACT Region
on behalf of CE ACT, DUNTROOH

STRATEGY : This report investigates
the viability of an economical yet 5
in-character reconstruction of the Changi
Chapel as a national shrine. -This scheme
favours the reinstatement of the. sktructure.
only with minimal disturbance on-a Heritage
listed site, It finds that any sheltering
structure detracts from and conflicts with:
the scale of the shrine, park:and Duntroon
environment. Investigation of the materials
will be requlired to address kthe preventative
measures For waterproofing and arresting
decay. Scientific tests will need to examine
the roofing tiles on permeability then
frost/freeze, and if necessary, investigate
the most suitable means for impregnation,
while information already gathered reveals
that clear coating painkts exist for this
application. o
SITIMNG : The siting is a quiet area
with parking available adjacent ko the
Chapel. The position of the shrine is not to
compete with the Chapel, but to complement
and furnish the park. Exlsting underground
services are to be avoided and the position
must be clear of all trees to prevent air-
borne damage. The proposal iIs to centre the
shrine along an axis between® eucalyptus
trees, allowing accessability for ceremonial
purposes to all sides while reflecting the
nature of the original slope at Changi.
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PLAWN : The constructed chapel is to sit
surrounded with a gravel border of 1200mm
width while on the entry side. it will
diminish in size to allow a point of
crossing. This interface with the park lawn
will protect the shrine base from any
mechanical damage such as grass cutting and
allow for ease of maintenance. Housed in the
surround will be zones of gradated and :
coloured gravel which will accommodate
commemorative plagques,. Hine. plaques Are ¢
shown around the three sides but it is still
possible to increase this tg fifteen. .
SERVICES: On the lower corners are
the electrical pit and stormwater sump. This
rationalization allows both services to be.
integrated and have easy access points. :
Night security lighting will depend upon the
inconspicuous mounted movement sensors in
the planter boxes and possibly elsewhere im
the structure. To illuminate the building,
eight lights will be mounted flush in the
surround to evenly uplight the structure
with the existing shrine light. The sealed
electrical accessary box will be.concealed
in the pit and if restricted night lighting:
is reguired, a timer switch can also be
incorporated. Rainwater will be collected on
three sides with underground agricultural
pipes terminating at the grated sump.
LANDSCAPE : To signify the Changi
site, six stepped levels symbolize the
original seating on the upper slope. For
ease of reading the plaques, a grassed
flattened path will run the perimeter of the
gravel surround. This. forms & transitional
zone in shaping the shrine into the
landscapea,

.-
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Roof Tile Testing
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DEPARTMENT OF
SERVICES
CONSTRUCTION GROUP

| cference: File:S5—4/Report 87/PL/S5 SCIENTIFIC SERVICES BRANCH
'onact:  Mr G Eccleston - (03) 647 69, . .. L77 Silmon Soea

L inn%w 3207
mems

Fl

September 1387

Director of Construction
CANBERRA

Attention: Mr D Fopniatti

TERRA COTTA ROOEING TIIE ECR CHANGI CHAFEL RECONSTRUCTION

The attached report details the freeze/thaw test undertaken on the Changi
tile. It concludes Chat whilst the tile displays roughly the equivalant
freegze/thaw resistance as that of tha local 5t Paters’ tile, it would be
prudent to monitor the progress of the tilss after re—eraction. Should any
signs of frost blast damage be evident the tiles should be Creatad with a
gllane coating.

D J Bartlatt
for Diractor of Enginesaring

E

ce CO Library .
through Directer of Enginesring



TERRA COTTA ROCEING TIILE
FOR CHANGT CHAPEL RECCHSTRUCTICN

D CESTIVA

BEPORT: BT/FI/55
FILE: 5-H
SEPTEMEER 1987



Wi &

TERRA COTTA ROOFTNG TILE FOR CHANGI CHAPEL RECCNSTRUCTICN

Tha 5SB was requested by D Formmiattl ACT Region to investigate the "frost
. blast’ resistance of the Terra cotta roofing tiles to be used in the
_‘reconstruction .of the Changt Chapel at FHMC Duntroon, ACT. -

The tilels. in gquestion are from the roof-of the Changl Chapel Singapore,
dismantled and crated in 1946.

The type of tile was standard ‘Calicut’ common throughout the Indian
subcontinent and carried the marks ‘Malabar Tile Works, Feroke, India“.

As the parformance of Indian tilss in a temparate climate wus not known the
investigation was carried out to determine:

1} the water absorption
2) resistance to freeze/thaw cycling

3)  methods of reducing water sbsorption and increasing
freeze/thaw resistance

A complste tile and & plece from a comler were provided for the
investigation aleng with ancther terra cotta tile having a satisfactory
performmance history under local concditions. The latter had the mark
‘Centxal, 5t Peters’.

Technical peracrnel from Wunderlich Terza Cotta Roof Tiles Lid were
consulted with reference to freeze/thaw cycling tests and chemical
treatment to Lmprove (rost blast resistance. It was revealed their quality
control program invelves 130 fresZs/thaw cycles and that this ls generally
achieved by tiles with water absorpticns less than 8 per cent. It was not
practical, because of time constraints, to carry out 130 freeze/thaw cycles
which requires three to four months Lo complete Testing. Thus the decision
was taken to subject the tiles to the sodium sulphate solution cycling test
(AS 1226.10). The test inmvolves the repeated crystallization of sodium
sulphate in tha pores of terra cotta and has been for a long time used as a
substitute for freeze/thaw cycling especially in brick testing. Although
no strict correlaticn exists batween the two tests it allows results tao be
obtained within two weeks.

Although a higher/water absorption is generally assoclated with a lower
frost resistance, beyond a certain level frost resistance will improve.
This 1s explained by the largs pores in the mors porous terra cotta
allowing water to be expelled during volume exXpansion at freezing, rather
be trapped within and exsrting tensils stressss,

The salt sclution cyecling (two hours immersion in 14% szolution then two
hours drying followed by one hour ¢f cooling) indicated spalling in the
Changi tile after five cyclas and the 5t Peters’ tile after eight cycles
indicating roughly equivalent freeze/thaw resistance of the two tiles. The
St Peters used for comparative testing had successfully withstood Canberra
winlers for 30 years without freeze/thaw damage. However, the freeze/thaw
resistance, as determined by the salt immersion cycling, is that of the

tiles after 30 years of weathering may not necessarily reflect i1ts initial
freeze/thaw resistance.



-~

Work currently being undertaken by the SSB has shown that silanes afford
the best materials for reducing the water penetration of concreCs. Similar
testing in the. USA has shown. that silanes . u:n reduce salt penetration and -
offer an u#fnr.t.t.w 1.1.f= of at lesast :I.I:I yoars.

2 Mm::d.'r.ngl d-umpi.l ‘of ‘Both tilas wers coated wWith ‘U'essey Chem-Trste an’
alkyl nmiy silane, Method of applicatlon was to flood all surfaces With
the liguid by brush. The treatment was allowed to cure for 24 hours, oven
dried for 20 hours approxdmately and then 72 hour watar absorption
redeteonined. Dry weight increase after treatment was 0.35% for the Changi

tile and 0.03% for the St Peters’ tile. Water absorption atfter treatment
was as follows:

72 Heour Water Absorption

i
St PBeters Tile Changt Tile

Bafare treatment 11.2% 15.8%

After treatment 3.3% 7.4%

Salt cycling after trsatmsnt had no effect on tha tiles after 13 cycles.
Testing 15 continuing and further results will be forwardsd to Mr Foomiatti
when available. The dry welght incrsase due To ingress of salt was less
than 1.0% for the Changl tlile and 2.0% for tha St Fetars’ tile.

COMCLISIONS

Hothwithstanding the high watar abgorpticn it would appear that the Changi
tile has roughly the equivalent freeze/thaw resistance as that displayed by
the local St Peters’ tile and hence should resist damage from frost blast
when used at RMC Duntroon. However, glven that the St Petasrs’ tils has
already undergons 30 years of weathsring, and that its fresze/thaw
resistance may have deteriorated, it would be prudsnt to monitor ths
progress of the Changl tile when exposed at Duntrocm. Should any spalling
become evident it would then be advisable to campletely coat the tiles,
preferably by immarsion, in a silans coating such as Vessey's
‘Chenr-Trete’. Our results indicate that -such a treatment will raduce the
tiles porosity and increase 1Cs resistance to f£rost blast. The literaturs
indicates such a treatment would be effective for upwards of 10 years.

GE/LLES: PX
WE:M4-0009
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SCHOOL OF APPLIED SCIENCE CANBERRA COLLEGE OF ADVANCED EDUCATION
PO, BOX 1, BELCONNEN AC.T. AUSTRALIA 2818
Lo om L L s .. TELEGRAMS.COLLADVED . TELEX 82287 CANCOL AA
June 22,. 1988 ' BAUCE ACT - TELEPHOMNE 0E2 52 2111

e

Mr, Ian White

Peter Freeman & Partners
17 Empire Circuit
DEAKIN, ACT, 2600

Dear Ian,

I' have just received the analysis of the paint samples removed from
the Chapel, Changi Prison. These are as follows:

1. White paint from a.sh-aatﬁu: Sample contains dominantly calcite
[Ea[i:ﬂlal with minor zincite (Zn0]}.

2. White paint RHS of Chapel: Sample contains dominantly calcite
plus trace guantities of other components, possibly anglesite
EFb{SD},IJ and quartz {Emzl.

3. Paint from galvanised iron skirt: Quartz, anatase (Ti0,) and barite
[EEES'D]‘] are the major components with minor ln?anlhh

4. Paint from galvanised iron alter piece: Sample contains dominantly
barite with lesser talc [MgESiI‘Dln{UHjEJ.

5. Brown paint from Alter Base: Only trace of gquartz was detectad
In this sample. The remainder does not appear to be
crystalline.

6. Green paint from Long Timber RHS: This sample contains & minor
amount of barite in the presence of a major unidentifiable
componant. The XRD pattern bears similarity with the minerals
digenite, a copper sulphide. and/or arsenolite. an arsenic
oxide. Despite the similarities. there were sufficient
discrepancies in the XRD patterns to Introduce an element
of doubt In these identifications.

7. Green paint from Long Timber LHS: Similar to No.6.

8. Blus/gresn paint., side frame RHS: Quartz was detected with another
mineral, probably eskolaite [Grzﬂa]-.

It is very unlikely that these analyses will enable you to match the
paint systems used on the components of the chapel, and as discussed,
colour matching, followed by the use of an appropriate paint system

for outdoor exposure, is the best way of solving this problem. I hava

2



. asked Garry Stewart of Dulux Paints, to contact yoy to provide. this

information.

-,Just some comments’ on the above analyses.

1. The white paint used on the asbestos and on the galvanised iron

shows the presence of typical fillers - calcium carbonate, and
white pigments of zinc oxide, titanium dioxide, lead sulphate
and barium sulphata.

. Tha brown paint from the wooden alter base is organic in nature.

It 1s likely to be a lacquer, possibly shellac. This can be
analysed further if necessary.

3. The green paints from the wooden structural timbers contain

possibly. copper sulphide (bluish-black) and arsenic oxide (yellow),

which when mixed would give the green colour. Arsenic oxide
might have been added as an insecticide.

4. The blue/green paint contains chromium trioxide which is olive
green In colour.

The charge for this work, including costs of analysis is 3450.

Yours sincerely,

Dr. C. Pearson
Principal Lecturer
Cultural Heritage Science Division
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Cadication and First Mass

Gl Dedication August 15, 1848

G2 First MassMarch 17, 1689
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Slnglng l.h- ':'li-l'.l.'i'ﬁi Prayar duelng the dedication sarvica hald &L
Changl Chapel in the grounds of the Royal Military College,
Duntroon, im Canberra, are, fromt row from left: The Reverend K.J.
‘Gibson {representing Frotostsnt denceinations of the Australlian
Defenca Forcel; Bishop G.F, Mayma, BC Biahop to tha Auostrallan
Defence Forcel) Biskep E.M. Short (Angllcan Blahop to the
Australlan Delence Foroce)) Mre Viviam Statham (noee Bullwinkle), a
former Army matron who survived 8 sachime-gun sassacro of nucaos
and laternsont in a PO camp; and Sip Edward "Heary™ Dunlep, whoss
gkills an & maurgeon In the POW campes saved coumtless lives. Rear
raw, laft, is Eir Willism Keys, then Hational Prosident of the
Roturned Services League {elmce petlieedi. Changl Chapol was

dedicated on Ruguat 15, 1908, as a Haclonal Mesaclal to all
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Chargl Chapel, in the grounds of the Royal Milita Conl Lage,
Duntroon, Cenbarca, was dedicated om Awguat 15, 198B; an &
Mational Memorial to all Australiam prisomers of war who soffored
or died. During the dedication ceressony Sarvice Chisfs wers
invited to lay wreaths on behalf of the Sscvicessn and women of
Bustralia. Plotured paylng thelr respscts to those who sulfered
ap POWe arc, from laft) Rear Adsirsl M. Ralph, Depoty Chilaf of Cho
Maval Staff; Lieutensnt Gemeral L., 0'Donnell, Chief of the Genecal
gtlH: ard Air Vice Hacshal R. Beadiocd, Doputy Chiaf of the Alr
Eatl.
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Father Simon-Thwaites coisbrates Mass st the Changi Chapel which has besn racon-
¢ - structed et the Aoyl My Colege, Duntroon. He was a POW In Changl,
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' Roman Catholic Chapel .

Changi Prison Camp

Currently erected at R.M.C, Du
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As you knaw on Deceffibar 13, 1988 we ingpected thu,;dmvlatad
structure of the Changi Chapel at Duntroon.

:nnuiﬂu:nhln‘uutwar#u daflection was evident in
posts that edpport the timber roof structure,
has been cauded by the horizontal thrust impuuea

the diagonal-struta intersecting the beam Eru@ t

- Oar ¢u1ﬂu1ntinnﬁ shdw that the posts are most 1
as a minimum of 22

withstand thd theoretically imposed stresses.

&
3

3

twe fropt .
d;:tartinn
Ry

the poats

directioge.

!_-.'- I
_ q#ﬂ;!kfli!ﬂd
rade timber is required to satlafactorily

The raar tun‘pusta are receiving support from thu h:ua pu:£mutar
gtud walls and have not exhibited the same degree Qf movemegt.

These posts will be structurally adequate if they .

fixed to the ‘stud walls and the walls adeguately
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to be repladed with 120x120 F22 green hard waod,
should be available in this stress grade. F.n:f.ul:_ LOL.
rnnmmandntt,nni A ol = e Ty R

T T

‘Our ocalculafions thbw that the structure is l,,!:le :
wind loads provided it is adeguately engaged tu ;
walls and these widlls braced as shown in SK2,

roof should 'he bra:‘ud with diagonal steel or t:,m_h

Rl
-lulp

ﬂbuar-.ratinnu on slda indicate that the structi & L8
flexible. The reason for this could be that thi o
wall and rodf bracing is not rigid enough. -m-__ ' to ,t.l;us
‘details on 5K2 will Improve the rigidity of the Stud walls.. ﬁm
- roof bracing appe8rd ‘adequate, however we recomn -_‘:‘- that tpﬂ_. 2
tiles be BalBctivaly lifted to allow the instg JLation of . 1. .
supplemantary scréw fixing of the existing timbe ﬂgu t""‘; the
tnp 'ﬂf all :I.ptiniatipg rafters. E} by 2 g '
‘-"':'hﬂis“rﬁt‘:mmiﬂﬁﬁtfaﬁn are designed to provids a- yctuxe, that.
strong enough for ‘ifs purpose. We have not n{d;z%thlm'}lh
- of stiffness’or flexibility of the structure exc@ji.for the,. .

comments above. It is our opinion that r.:un:id, i
- the structurd it !hﬁulﬂ remain basically as origifa
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