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1.

Flat Roofs

19A9_t3t1

1949

Copper sheet ancì- strip for r::ofing:
SRTTISH ST¡NDARDS INSTTTUTI_QIIj_ BS 156?!
London, the Institution, 19+9.

The stand.ard. covers coppel sheet and strip in thj-ckness up to
ancl includ.ing 18 SWG and j-n wj-d-ths up to and. incfud-ing {B in" Tt
specifies quality of naterial, manufacture, finish and- d.imensions.

The design cf flat concrete rcofs in relation to thermal effects:
BUIT,DING RESEARCH STATIOI'{ DIGEST NO. 12¿
Garston, the Statj-on , 1949.

The Digest d.j.scusses the main points to be taken into account
w-hen d.esígning flat concrete roofs to red.uce thermal movement
and. to conserrre heat and. avoid condensation.

1. FIat roof construction;
COMMONITEALTH EXPERIMENTAL -B*UILDING STAT] ON AUSTRÀJ,IA: TECHNICAL
RECORD IT0 . _2-1_z
Chatswood-, the Station, 1949.

Some notes on -bhe c,rnstr'uction of ffat roofs on
giving general coruten.t on existing practice but
test 'ttrolk.

4. Bituminous fel-t roofing;
c Ol/M ONlirE AL rH EjBE_EIUgll !.4! BUIIDING $TATI_QN, ÂUSTRAIIA, TECINI
RECORD t{0. 21.:
Chatsrvood, the Statì-on, 1949 

"

l{otes on the methods of laying bituminous fel-t roofing and the
most sui-tabf e mainterance proced.ures as practised. by roofing

. contractors.

Roof s; ventilation and insula'bion:
COMMONUTEAITH EXPERIMENT-AI B-UILDING STÀJTON, AUSTRAIIA; NOTES ON

SOIENCE 0F LUTLDTNG r[0" _];
Chatswood., the Station, 1949.

The effects of solar rad.iation on roofs are outlined and.
suggestions are mad.e for the improvement of roof d-esign and.
construc'bion. The note is nainly concernecl with pitched- roof s.

2.

smalf houses
not based. on arry

5.



1950

6. Constructi-onal pathoJ-ogy - the maintenance of flat roofs¿ / ir. I'r"nch f z

4[QNc
Bqib:lr., 1950, _t (g), 4l-50.

7, Weather protection of flat roofs and parapets;
r'.G" BONE:

-Bur!qf.:gs Tqpiq.Ë, 1950, I (t), 16-19.

The design and construction of flat roofs with their associated.
parapets is d.etailecl. Special reference is mad-e to the need. to
prevent water penetration and- to the properties and qualities of
brickwork, concrete, wood--wool slabs and. asbestos-cement.

B. Wrought aluminium and. aluminium alloys. Sheet and. strip:
BRITISH STANDARDS INSTITUTION: BS 1470:
Lond.on, the Institution, 1950,

Specifies requirements for sheet up to, ancl including, 0.2J2 i.n.
thick and strip up io, and including, 0.192 in. thick. It j-ncludes
clauses relating to the chemical composition and mechanicaf
properties.

9. Roof spray for red.uction in transmitted. solar rad.iation:
.q.E. suTTON;
Hea-tins, Pipins and Air-Conditionins, 1950, 22 (9), 111-117,

10" Concrete roofs ùe:igned. as industrial floors¿ f in lutcn f,
J.F. lVr_L4:
Ceme4t, 1950, (tg, Zo), 445-449,

1951

11. Flat rcof construction: f in lutcn f,
éN9Ä:
9, .e-èriji.-sn Openbarç-relLen, 1951, 1lth April.

12" = 3Ta.

15. Aluminium roofing:
-8. H. LATTHWAITE:

3-r-:¿sþt"e T""d"s Jorr"ral , 1951 , 10 (tf ), 46-50.

Method-s of roofing ancl flashing with super-purity alurinium
sheeting are d.escribed. in relation to the special constructionaL
techniques involved"

14. Compact roofs, f in Norwegian with Erglish summa"y /t
4."-K. PPiESTRUD:
Ngfges Syegforskninssinstituttr Rapport Nr. 4"
Oslo, J. Grund"t Tanum Forlag, 1951.

Flat compact roofs have been used. in Norway on ma^1Ly types of
bu,ildings. These roofs, rinfortunately, have often been d-amaged..

L'



i9¡t (cont¿")-

( t+) The e::peri ences obtained, ancl the conclusions d.rawn from stud.ies
made by -bhe Buil-ding Resea,rclr Depa,rtment r are presented. in this
publication.. Test specimens were bored- or cut from both satis-
facto::¡,' and- cLefective roofs. After a general discussion of roof-
ing and r'.nsu1ation, ligh-bweight concrete insuf ation without
ventil¿rt-i on and insulation lvith ïiood-wool slabs, cork an¿ fibre-
boald,s are 'Lreated". Mentiorr is made of special , constructions,
includ.ing unven.tilated concre'be roof s, lightweight concrete
roofs, and. venì;ilated. compact roofs, Fourteen rul-es for the con-
struct:Lotr of su-,;h ro'',fs are itemized ln conclusion.

)952

15. Evaporati.re cooling of a resid.ential roof ¡

8*ê " ËA Q N _ a.q4_[. E-._--_]:_ONÇ :

Eeatlqg__e1$__y_9g!Ll=q_t_Ln_s,,.952, D_ (tt), 9-sz,

',6, Mastic asphal-t roofing:
BRITISH Þ.!êUI4RDS_IN.STITUTION: BRITISH STA}TDARD CODE OF PRACTICE
_q!_ 144=_2!.:i.:
lonclon, ih.e Ins-i;i'i,ution, 't9r2 .

T],rs Cocie gi.ves specifications for mastic asphalt and for the
atcessorr¡ r-naberials used- with it" Recommendations are included
on -i'he prelraration r,f su'ostructurese on the thickness and.
nutlber oí c;oets of asphal'u reqrrired, on method.s of protection
f|crLL sc-l-a:: radialir'n¡ ar-Ld on the technique of laying the
mas-Lic :r,slrlial-b.

17 " Load¡-ng:
_B-B_I-r_ISH_=yqT¡)-1._IjDF__I,{åqLIqII9tl.i _qLråIËILsraNDA_RD 0ODE 0F PRACTICE

-Ql- J- i,i!t il Li,r.- -- 
:

Lond.on., ïhe Insti_'ì;rr,tionr 19rZ"

Thrs Ciod-e reiomnends the d.ead" and. imposed. load.ings, including
wincl l.oeol-ì,ngs, to -be assurmed. il ihe structural d.esign of
bui_ld_ings,,

18. Code of bes'b prac-';ice folbhe asphalting of roofsr f in near"* /t
BU I !.Ð!rLG _.aJrp___!EJ,:E\rgqE!_EEE EABqE rr{ s r r r u r E :
Tel-Aviri', Lhe Instj-tu-be, 1952"

Specifications for the usual practice in Israel housing
builclings.

19. Ilow ha''¡e our fl-at roofs turned out?¡ / in Sweai. dn fz
E" _H4N_SQI'
Þys.ruêE-laÄgq t 't95?-, 1 G), 118-.128.

20. Practical e;tarrples of waterproof ing f Iat roof s: / itr I'ren ch f z

G. E" '/ARLAI{:
fnsti'iut Technique d,u Bâ,timent et des lravaux Publics. Annales
1952, 5_ $t), jio-.328.

t



1952 (contdJ

21 " A study of the effect of different wall and. roof materials of
buildings on ind-oor thermal conditions:
K" SUBRAIIvIANYAN and N. MÄJUI/IDAR:
Journal Scie_ntif ,Ind,ia 1952, 1tA (9),
402-41o.

22" Principles affecting insulated buift-up roofs:
C.E" LUND and R.M. GRANUM:
University of MiunesLta, Institutq of Technology, Engineering Experi-
Eent_?f_-Stalion Bul.letin No. ã4.
I\linneapolis, the University , 1952 "

146<

2i , Fully supported. alumini_um roof coverrrl-gs:
$@{iNrUM pEVELOPMENT A , ApprrCATrON BROCHURE N0. 9:
l,ond.on, the Asso ciation, 1951 .

An illustrated. booklet for the practisi-ng plumber and builder on
the instal-lation of aluminium as a fully supported- roof covering.
It includ.es notes on the d.urabitity and. physical properties of
aluminium, systems of roof covering and. work on site.

24" Precast units for floors and roofs:
, ÀUSTRAT,IA:

ÐIVISION 0F BUIIDING RESEARCH¡ library Bibliography No. 19,
Highett, the Organizatic,n, 195j .

25. Tests on Fura-]- roof sheeting;
COMMON\'IEAITH EXPEBI]4E]\TAL ¡UrllriVG STATION, ÀUSTRAII¿:¡ TECHNICAL
RECORD N0 " t?!:
Chatswood-, the Station , 195j.

Results are given cf wind driven raln tests to determine the
resistance to penetration of water at the laps. Roof slopes
as l-ow as 5" were examined..

26. Classification of cracks in buiJ-dings: f in neArew with English abstract fz
H" NEUMA}IN;
Iqre€1 Institute of Technotoey. In the Fi-eld of Buildine No. l.
Haifa, the Institute, 1951"

Contaj-ns a chapter d-ealing with the thermal- ex¡ransion of
flat roofs.

27.. The sealing of flat roofs, f in German /z
E._.LUFS4Y-:
åaræÞqs.-ræÈ-B-s&-a¡tla-E, 1 951, L (z), 69 -7 4,

:3, Flat slab roofs and. floors:
_E_,_t4.. NAIIRSHAE anL -. ILOHIIE:
lg{@, 195t, z7 (tz),452.



1952 ( contd. )

29. Outline of plant processes in manufactuie of roofing:
K.Â. R¡I,MSÂY:
Canadian Minins ?nd IVletallursical Bultetin, 1951, 4!. (lOO)
Decernber , 757 -759.

Methods of supplying roofing materials capable of wíthstand-
ing Canadian climate for period.s up to and- in excess of 20
years; use of asphalt for coating and addition of mineral
s tabil-izers .

tO. Cracking und-er reinforced. concrete
P. THOMAS:
Beton.-Zenent-Markt, a951, 2 ?5,

flat roofs: f in Gerr,ar. f z

t6) , 2tT-22i.

J1, The Fural light metal roof: f in Gernan fz
W. WEISER:
Heraklikh Rirndschau, 1951, QZ), iO-14.

19\4

t2. Roofing granules; annotated bibliography:
, .A,USTRALIAT

DrvrsrON 0F BUTLDTNG RESEAROH: Library Biblirgraphy No. 17. 

-
Highett, the Organizztion, 19j4.

13. Failure of an aluminium roofing-foil:
I"M. BT,AND:
Department of Supply, Australia. Aeronautical Rese_arch leþqratories,
Technical Memo MET. 18.
1954.

A san?fe of aluminium roofing-foil that had- faiLed in service
was found- to be metallurgically sound-. The failure was attri-
buted to the unsuitabitity of the particular application, viz.
attachment with bitumen to a roof of reratively steep srope.

t4. Multi-layer flat roofs t f in German f z

A"W. RICK:
Beton.-Zement-Markt, 1954, 4 ?j, 16), 255-215.

Thermal conditions of a frat nurtí-layer roof capabre of
taking foot traffic.

15, The new Aluman batten-type roof:
M" SPESCHA:
L,ieht Metals Bulletiq? 1954, j6 (Zl), 9ZZ,

Details given of a proprietary strip roofing.

16. The low-pitched roof: / in cerman fzP. THOMAS:
Baumeis ter , i9j4, t G) , 2-j .



to54 (contd. )

17 . Âsphal-t ernul-sions as protective coatings:
C.C. WEEKSB .

Ch"ri.Jry in Cane¡þ, 1954, 6 (tO), Octoberr ll-16.

Discussion of the nature and. properties of asphal-t and the
properties of static asphaì-t emulsion as a protective coating.

17a. Felt-covereù roof s - glued, d.ouble coverings t f in Swed.ish / !

RO HANSON:
Statens nämnd för Bvggnad-sforskning, Broschyr No. 7.
Stockholm, the Institute, 1954.

1955

18. Roof types avaifabfe in Australia:
]\NON:
Eãñitecture and arts and the nodern hore , 1955, (ZO) .April , 35,

The various types of roof available ín l\ustralia are tabulated
lrith notes on insulating nateriafs.

19. Repairing cracks in asphalt rcofing:
ANON:
ãuil-dine a4l1 Constructio4, Australia, 1955, æ- (l=+) Janu"aty J,

A note on the repair of cracks in mastic asphalt vrith bitunen
emul-sion and hessian.

40. FIat roofing problems;
ANON;
Blr--ñdirre P"ogr"s" , 1955, zo (t) January, 26.

Â summary of seme of the investigations of the Division of
Build.ing Research, CommonweaÌth Scíentific and Tnd-ustrial Research
Organi-zatíon, Australia, on flat roofing problems.

41. Haif resistance of roofs:
ANO\:

42, Skill, a controversial problem; watertight roof terraces with
suitable thermal- insulation but capable of taking foot traffic:
/ in German f a

E. BERENDT;
Boderr-lVaoã otrd Ð""k", 1955, (tt), 545-t48,

Correct design and execution of flat roofs inclurLj.ng correct
mortar preparation, ad-equate jointing and. the use of suitabfe
mixes.



J 955 ( cont¿ ' )

41, Domestic fiat roof constructi-on:
COI\iTII9NWEÀITTH SC-IENTIFIC AND II{DUSTRIAL RESEARCII ORGANISÀTION :

pIVlÐJO\ 0F _BU_ILÐJU.q_BEÞE_{uH r\ND DIVISION Or', I'OREST PRODUCTS,
AUSTRX.LTIL ¡

Highett, the Organization, 1955"

Notes giving -bentative recommend.ations for rafter sizes and.

construction of built-up bituninous rcembrane for d.onestic flat
roofs, This note has been revised- in 1957 and' 1960.

44. Therrnal insu-latj,on of rnofs: f in Cer^an f ,

N " GUNGEIITLTER:

PttUnpg-.1_C_ere.,_-Âs'phqlie, Peche und Verwand-testoff e, 1955, 6, 165-1e6"

45" Roof coatings based- on brovm coal-tar oils:
8.. GUÌ{IERIT.ANN:
Cireetsçhe_ lC_ShglE, 1955, 7, 20-26 .

The characieristics a:-e compared. of roof coatings based on
brown coal-tar: oil,

46. FIa'b and. tow-pitch roof s, f in Gentan f z

.4..W"_RICKT

3-Cu@n-t und _Ëeqglqd-qþ-AU j 1955, 28 (lZ) , 158-159 ,

47 " Insulation of flat slab roofs , f in DuLcin f z

.B. v. -lqp-dsl--sQfl{48,
,¿r,, 1955,:Iq. (lt), 2o2-2o4"

4e. Roof desks anC. built-up ronfing;
U," S,-_ÞUI_i1D_IN_G_LE_¡5E.LR.ç_-5_IN S U!!! E : rE CHNI C/lL REPRINT N 0 . 1 :

Vlashingt<-rn. the Insti.tu-be , 1955,

Discusses the ',vays in which malpractioes in design, construction,
na.i-rt'Ì;gne,nce and. rrse can cause roof failures.

49. Periodic irea-u f I ow tkrrough roof s ¡

D- L _L,I Ljl,_$-, L-- 
- E lì_f Ç. r Þ!,1.L,_Q. " v_.1 11-E ME L EE an d 4. . N . C ERÄY :

Eça_t_rne,__!ilipg._end At*r__Qpnqr. Ji-q¿tng, 1955, 4 0 ), 1 45-151 "

Tine lags and :ate of heat flow are shown for a typical
thr:ee-J-a7er ::oof section. Cemparison of test results with
exact ma.thematicaf solutions are mad-e.

1a56

50. Principles and ¿syslnpments of built-up roofs;
M.F" S}/IITH:
Mf /- Ân¡qgÌ Cq¡Jqrence of canadian Technica
é.ss_g ciati%_É_os_t¡_9- yea,- 1956, Proceedlnss, 48-55 .

Â very general d.escription of the elements of a roofing
system and the ad.vantages trf asphalt over conpetitive materials.



1956 ( contd. )

51. Bituminous roofing feltsc their use in flat roof construction j-n
tropical regions:
BUITDING RESE.IßCH ST4TI0N: COl,Ol{IÂL BUILDING NOTES N0" lBz
Garston, the Station, 1956,

Deafs with the constituents and classification of roofing felts.
The causes of bl-istering, pitting, foJ-ding, rotting, crazing and
tearing of felts are described. Essential design consid.erations
for a. roof deck and its associated. d.etails at eaves, verges,
flashings, abutments and. movement joints are d-iscussed and.
ill-r-rstrated..

The Note which is based on the results of tropical surveys, con-
cludes with information on the ways in which felt can be protected-
from sunl-ight and heat and- on suitable techniques for laying and-
maintenance of felts.

52. Thermal insul-ation measures f in German f z

TtrI. CAEIVilúIERER:

¡r"l^i"t""rr"ft , 1956, 1q (lO) , B9i-89j,

The design of lhernal insulatiorr for solj-d flat roofs.

51, ench f t

CAHIER N0. 259s
Paris, the Centre, 1956.

54. Structural flat roofs: buifding rules, building faults, f ,n German fttr'. EICHIER:
Berl-in, Verlag Techník, 1956.

5r" Comparison of the composition of walfs and- floors - sol-id flat roofs:
R. _von HAL¿tr SZ ;

_B_auwelt, 1956, Al_ Qz) , ji9.

Details to be taken into account in the design of solid flat roofs,

56. Solid flat roofs for blocks of fl-ats - proposafs for the rational
design of f loors , f in Germa,n f z

R. von HIILASZ ;
Boden, W?IrÈ_uLI4 Decke, 1956, (g), Z5B,

Illustrations of several roof constructions of proven reliability
and proposals for insulation f or ring bearns to avoj-d thernal
briclge s .

57. Tlre 'Meerkamp' lIaL roof i f in G"r*an f ,
TÂi. NEUHÖFERS
Baqqeister, 1956, 1l ?o), 409-415.

Roof mad-e rn¡ith a specÍal concrete resistant to heat and frost
and free from cracking.



1956 (contd. )

58. FIat roofs in summerc
A" C. PJ,LLOTT:
Heating and VentilAtins Ensineer, 1956, 19 (llZ), 16J-165.

Values are ta.bulated, for incident solar radiation on a
horizontal plane and for heat transfer through flat roofs
of different construction. A lightweight roof ,,vith a white
surface excfudes heat better than an insulated roof with a' black surface.

59. Thermal movement of fla,t sfab roof sg f tn l*.n f ,

RÀTIOBOUW, RqBort lll 9;
Rotterdam, the Tnstitute, 1956.

A study to analyse the physical background. of therrnal
movement of flat roofs and its effect on the supporting walls.

60. Rottinghuis' system of roof construction¡ f in l*cn f :

H" ROTTTNGHUfË:
Bouw, i956, tl (lo), 61a-640,

61, Effect of mineral additives on the d.urability of coating grade
asphalts;
S"H. GREENFELD:

]L$-Jational- Bureau of Standard s, BMS Repor-b Ner__!lZ.
lYashington, U.S. Government Printing Office, 1956.

62" Combined- thermal insulation and sealing of flat roofs t f io German f:
H. WALTFERg

, 1956' (5),
1 98-200.

Note on a method. used. in the Sovi-et Union for sealing flat roofs
consisting of arì insulating layer of bitumen ancl fly ash"

61. Built-up roofs in the State cf \¡Iashington: f in C""^a.n f ,

T.M" HA¡,LAND and R.P. DARLINGTONg
lillashington Statilnst_itute r¡f Tg_cènol,ogy, Division of IndUS_lr:þL
Research. Bull-eti4 21a .

Pu1lma.n, the Institute, 1956.

1957

64. The flat roof and, its problems: f tn Cerman f,
ÀNOItr ¡

Deutsches Dachdecker-Handlerk, 1957, l_p- (ZZ), 765-77 1.

1.. Ventilated flat roofs and roof structures. 2. Pitch of
flat roofs. 1. Thermal insulation of flat roofs. 4. Resist-
a:rce of the insulation to foot traffic. 5. Requirements
for water-tightness. 6. Survey of flat roofs, '1. Require-
ments for the sub-structure.



J951 (e-g4ld )
6l " Temperatures of-' bitrrninous roof .-surf aces:

E-A@..$PE{QE-R;
¿s,q$l"r1q!i{=, 1957 Qzl) Jurx, 69-7j"

Temperatu.re measlrrenents made cver a period of one year on flat
roqf su-rfaces at Higl.eti" Victoría, showecl that red-uctions of
15oF or greater lor '1 O per cerrt of the tiure can be achieved by
treating a bl-ack bjtu,mrnous surface with a suitable r,rhite
refl-ec!ive coating" ln this period the maximun red-uctj"on measured,
rvas 4ÇoF f or the ãarnc coatír,.g. Temperature red-uctions obtaj-ned-
v'¡ith alurninlun parnts were not as large. ft was shown that for a
given reflective surfac;e finish, the temperature red,uctions
observed. for 10 per cent oi the tirne in one year can be even
greater on pitchecl rcofs than on flat roofs.

66" The effect of weed-kitler on waterproof coverings: / l-t. l't"ttch f :

u."_B_Oti!_rë},
Inslilut Lechpf-qUe--du.þfub-þent et d-,9s Travaux Publics, Annal-es,-.^*_1g57, rO. (rrr, 112), 26r-274,

67 " The d.esign of flla,t roof s; f in Gu"man f ,

i-- Ee}.Ð!.'
Boica__Waa4_uqd_D_ççhq, 1957 ( I t ), 516-519 .

Roof structures rnust remain dry " Il'[easures are d.iscussecl to
ellsure thi-s.

6g . lliastic aspha.lt f or roof ing ( timestone aggregate ) ;
9&r- jl S_11_s.TAl[DJR!!:]U.qg_IrIlgl_Q]l : BS 98 B :

l,ondon, the Insiiì;utiono 1957 "

The Sì,andard cover's mastic asphaft for roofing composed of
grou,nd fimestone and coarse aggregate amalgamated, lviih asphaltic
cement" f i sta.tes the lequj-red. properties of the asphaltic cement,
'uhe grarling of' the limestt,ne and the refative proportions of the
constituerr.'bs of i;-ne prepa-¡ed. mastic, asphalt 

"

69. Mastic asphalt for roofing (natural rcck asphalt aggregate):
EJ_IISH .Srrì.1{Ir.aRDS IIIgTJ-llqLI-QN I BS 1 1 62-,
London" the Institu-ticn, 1957 ,

Provides for mast'i c a.sphali made from natural rock in which the
bi'bumen content is between 6 and- 10 per cent. The percentage of
coa-l-'se aggregai;e is specified. together with the method. of
deterraining its acid solubifity. The properties of the flux oil,
the asphaltic cement ancl the conposition and hard.ness of the
plepared. mastic a,sphalt are specified.

70. Corrugated aluminium sheets for general purposes;
Þ_UTJSE_ STANDARDS IIIISTITUTI0N: BS lB55:
Lond.on , the Ins ti tuti on. ¡ 1957 "

The materiaì, qrofile, clìmensions and finish of two r¡idths -
B/J ín" anù 1O/j in. corrugations - are specified.

10



lt,

72, Smal-l concrete rooís for garages
CEMENT AND CO}iCRETE ASSOC]ÂTION;
T,ond.on, the ;lssociation, 1957 "

An i,Ll-ustrated, note dealing
lintels, drainage, concrete

71.

_/\195i. (contd. )

Structural- use of reinforced concrete in buil-dingsc
BRITISll STANI4EIÞ__I]{STITUTIojl: C.ODE OF _BBAQTUTE_!P 1 1 4:
Lond.on, the Institu-tiorr , 1917 

"

This Code d.ea1 s with reinf orced. corrcrete d-esign and constructiqn
as appliect to beams, slabs, columns " ft includ.es floors, roofs
and. stairs, the recommendations covering materials, strength and-
permissibfe stresses in boih the reinforcing steef and the
concrete.

or outhouses:
$pvrsORY NOTE N0l:

with the design of small sl-abs and
mixing and placing.

lVïodification of English roofing mastic asphalt for use in southern
Vi ctoria;
K"G. MARTIN¡
Common',yealth Scientific and fndustríal Research 0reAniz@!r-a_q,
Àustralia. Di-Vfqion oI Ìrlil-dinÉ R'ç " Repor-L_lTo.lq2!q-5"
Highett, the Organizai.,i_on, 1957,

It theoretical study to d.etermine the rnodifications needed. to make
an English rnastic asphalt suitable for use und.er any measured-
climatic cond.itions, the study being based on recently developed
rheological properiies of asphaltic bitumen and its admixture
wiih fine mi-neral matte¡:.

74. -A-pplications of thermal lnsulation to d.rvellings f in )utch /:
lI. J " J. DORRtrIITBOOM s

Polytechniçch,T!idsqhrift, 1r)57, Þ- ( 454ù, 7826-7s76,

75, Physico-chemical researches on
measures against this effect f
R. DUBSIS/lYc
Institut Tecli¡rique du Bâtirnent

the ageing of bitumens
in French /:

et d-es Travaux Publics

and. remedial

, Arnales., 19rT,

fo.

1q (11i, 112),27j-z7e:

The flat roof and- íts problems; f in Ge"rnun f ,

R" von HÂLISZ_:
Bausarqarþ€,, 1957, jl- Q4), 117-120"

77 " Flat, compact roofs c

J" HOLI/IGREN and T" ISr\KSEN:
Byssmesjeren, 1957, 5 (j), 4j-j4

The article is s'rb-titled: rrVentilati-on of thermal- insulation.
The more important results ancl conclusions from the studj-es of
experimertal houses and actual roofsrr. These studies have been
in progress since 1948. The experimenta,l houses in question are
at The Technical University of Norway; The actuaf roofs stuoied.
have been on Ìrouses in Tr/ndelag and Eastern Norway. The purpose
was to ascertain why such roofs are d.amaged and. d.eteriorated,

1'
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0l) and to prepare recommend.ations for good design. Results of the
stud.ies are presented-, ancl ventilating systems and. paper
roofings are discussed. The collective resufts of al-l the
studies are used- to d.raw a number of concl-usions about proper
design of flat, compact roofs. (ftt conjunotion with the articl-e
there is a contribution by architect Rognlien about moisture
in roofs. )

7B " Rooflng:
1I " D. MIT,LS :
Ârchitçctural Design, 1957, 4 (e), Zr7-279,

79 " Äpplication of rnastic asphalt roofi-ng:
THE IIATURX.L hSPI{;'iLT ivtINE OlNtrRS ¿,1{D }/I1iI\UF-ICTURERS COUNCIL:
T,ondon, the Council , 1957 .

A booklet illustrating the pri-nciples of good- practice in the
application of mastic asphalt to roofwork.

80. Thermal variations in waterproof roof coveringst f inTrencin fz
Å"POrssON;

. Ännales, 1957,

81. Flat roofs - an unfortunate d.evefopment? / in tuorregtan f ".

R. R.å,SMUSSENa

Byssmesteren, 1957, (tO), B-10.

The correct choice of construction and d-esign.

82. Solid flat roof construction; f in Cer^an f,
R. von HALÄSZ:
V_e¡¡and, der Dachpap 

"

Wí_gsbaden, the Association, 1957.

Three types of flat roofs are classified accord.ing to use, to
bearing capacity and. to the type of ventilation.

85. ùIeasurements on materials and, builclings t f in Dutch /:
A.C" VERHOEVENg
Pol-ytechnisch Ti_idschrift, 1957, B (19, 40), 7 jO6-7116"

1959

84. Minimum stand.ard- requirements for precast concrete floor and- roof
units (¿,cr Tj1-58);
Àr/IERrCAlr CONCRETE INSTITUTE C0rOirrTTEl_l!! ;

American Concrete Institute Journal, 1958, æ. (l), 85-94.

85. Flat roofs: / i" German f;
.ÀN9N:
Bauwelt, 1958, n (+g), 1194-it9T,

12
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86. New insulating material-s - with special reference to roofs;
/ in G"rmun f ,

Ár{QN:
BauwirtschatL, 1958, 12 (11), 212.

87. Copper, bitunen and. glass fibre j-n one roofing rnaterial:
ANON:
Sgil-dins lVlaterials Components ancl E_quipment, 1958, 1e (tt), 191 .

The roo-f ccnstruction described- and, ilfustrated j-s obtained by
firmly laninatj-ng together copper sheeting and glass-fj-bre based.
bíturnen underlay.

BB. DirectÌves for the design of al-uninium roofs, f in German fz
AI\QN 'Deutsches lachdecker-Ilandwerk ¡ 1958, 12 (Zl), 759-766"

89. Àsbestos-cement for roof ing and clacld,ing;
ANON¡
Roof ins Contractol, 1958, 2 G) , 218-21.

The article deafs with the design of asbestos-cement roof rLecking
and with the fixing ancl durability of asbestos-cement sheets.

90. Discussion of paper on I'Temperatures of bituminous roof surfaces -
E.R. Ballantyne and J.W" Spencerrrc
D.G" STEPHENSONc

4merican Society for Testins and. Materrals, Bgl-lçligt 1958, (ZZA)
February, 67-1O"

91, Condensation arrd the design of factory roofs:
BUILDING RESEARCH ST;\TI0l{ DIGEST N0. llZ;
l,ond-on, H.M"S.0", 1958.

The troublesome aspect of cond.ensati-on in factory roofs in
conditions of high hunidity is d-iscussed and. suggestions made
to avoicl or lessen rlsks in different kinds of roof construc-
tion. Lnproving insulation d-oes not necessarily reduce con-
densation risks; rnuch depencls on hor,v and, where the inprovement
is applied.

92" Cond.ensation in sheeted. roof s:
A.T[. PRATT :

B_qlldine Research Station, Natj-onal tsuil-ding Studies Research Paper
No. 25,
London, H.M.S"O., 1958,

Describes quantitatively the mechanism of roof cond.ensation and.
shows how the amount of molsture cond.ensing can be calculatecl
in practìce. Än accou¡rt is given of pilot-scafe experiments on
typical factory roof constructions and. of fíeld'investigations
carried. out in occupied. metal bulgalows.

11
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91. Pliability testing oí biturninous coateC. roofing felts:
E:_R L iX.LLJNTY{E_ard L" G " LVIÁRTIN ¡

Commonv¡eaf ![-$g¡e*n*!_{_Lc and Ind.uslfr. af Besearc¡_! on, Austra]-ia.
Divi s i on o lje|] d14å_Le s e q4-ch . Eep o r !_llo.__O 2=l - 6 .

Ilighett , i;he Organiz ation , 1958 
"

The influence of several factors on the resufts of pliabì-lity tests
in v'rhich strips of bituninous coa-bed roc)fing feft are wrapped around
portion of a cylindri cal surface has been investigated.. Und.er any
given cond.itions :f test the property of the felt having the greatest
effect on the Þroportron of failures is the thickresse the number of
failu::es increasing as the ihickness increases" [he properties of
the saturated base felt and of the bitumen afso influence the resufts"
Jr'tesi d,escribecl by the Anerican Society for 'I-esting Materials when
slightly irrodified was found. to be satisfactory for assessing
pliabiJ-ity.

94" Additlon of inorganic fillers to bituminous coatings for roofing; ParL 2,
Moisture per:meability of bituminous coatings and. roofing felts:
K" G" MARTIN:
Common¡,veal th Scientific and Ind.ustrial Research Organizatlqn, Australia,
hvrsron of _qU_113inåB_esearch. Report 02 . 5- 6.
Híghett, the Organization, 1958,

The mechanism of moisture permeation of organic polyners is o::iefly
rLiscussed and- it is indicated that results reported. for a blown
asphaltic bitumen conform to curr:ent theory.
I/leasurements confirm this and also show that the ad.dition of in-
organic fifler u-p to an effective volume concentration of 0,J

. decreases the rnoisture permeability through thin films of bitumen.
üloisture permeance of plopr:ietary coated roofing felts is also
exanined and it is shown that this plrocess is affected by some
anomaly su-ch as -bhe presence of micro holes in the coating.

95, Addition of inorganic fill-ers to bitur'rinous coatings for: roofing: Part 1"
A general- surrrey ¡

K"G. TilARTIN:
Ço,lqmonwealth Scåe_ryli_f_íc _and Induslfial._Rqqearch 0lr f Z@t Australia"
Division oL BrlÌldine Resp_gI_gh" Re_po_r;þ* 0.2 " 5-¡ "
Highe t t , the Organiz ati on , '1958 .

Selected literature on th.e effects of ad.ding inorganic powd-ers
to bitunens is discussed. and, ptoposals for further work given.

96. Weathering of spr'ayed vinyl coatings;
E"R" BAT,TANTYUU and J.\¡I. SPENCER:
Commonwealth Sgientific and Inilustrial Research Organizatlon, Australia"
Di, rris_ion o_f Bj¿.ilcliFs Resealqþ. Repor_L No . 04.2- 1 .

Highett, the Organiza\ion, 1958,

Rain penetration ar.d tensif e tests ha.ve been performed on diff erent
formulations anrL thiclcnesses of sprayed vinyl coatings after exposure
to natural- rnreather for periods of up to two years. In the rain pe-
netratj-on tests, coatings that ,¡"ere initialLy satisfactory showed.
no deteriorat'i on in performance, but a continuing d.ecrease in the
percentage elongation at failure was observed, in the tensil-e tests.

14
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97 " Condensation under self-supporting aluminium roof coverings:
f in F""-r.c:n f z

I/I. CROISET;
gen-çre çLqgt.tÍique et Tec-trnlque ¿u Bät-iment, QClriegs,l95B, L1 (259),
6-tj.

gB. Solid. multilayer constructions and flat roofs , f in German f z

F. EICHIEF:
Baurvirtschaft, 1958, 12 (11), tr9-565.

99, Solid flat roof s in d.v¡el-ling constructlons z f in German f t
R" von HÀIASZ ¡

Deutsche Bauzeitschrif t , 1958, _6. (B) , e99 
"

1OO, Moisture calcu-fations for external wafls and roofst f in Swedish /:
R. HANSON;
Bysgmästareq ,1958, (Y.t) , 64-68 .

101. Ffoor slabs and- flat ::oofs for housing projects f in Hebrew with
English summar¡. /:
S" ROSENHAU?T aird L, ïTYLER:
fsraef fnstit-ute of Tgchnologl¡r Burldine Research St .
14 the tr'ield of Buildine Bulletin No. 54.
Haifa, the Institute, 1958.

A revierv of the existing structural method.s for floors and flat
roofs,

102. Lead flashings, vreatherings and roofings:
LEAJ NEVELOPI\IENT ASSOCIATION;
London, the Association , 1958.

An illustrated booklet dealing rvith the properties of lead- sheet,
coverings, flashings and weatherings for both pitched. ancl flat
roofs. Design and. constructional detaiÌs are fully illustrated.

105. rlfficient thermal insulation of top storeys and flat roofse
/ itr G"r,ru:n f ,

T, MEYE4:
Bqu:UqrE!, 1958, 5A (5), 121-126.

104" Result of the Hatfield roof s enqur-rys
IúINISTRY 0F llOUSIliG Al{D LOCAL GOVERIITMENTT

London, H.M"S"0", 1958.

A summary ancl part abridgernent of the report to the Minister of
I{ousing and Local- Government of the inqui-ry into the cause of
the damage to roofs at Hatfield during a gale in Novemb ey 1957 .

105. Ventilation of insul-ation und.er asphalt roofss
NATURAL ASPHAITE MINE-OIVNERS AND MAI{UFACTURERS COUNCII: INTONMATION
sHtE! l:
London, the Cou-ncil , 1958.

Deafs lqith the design of ventilators to remove entrapped
moisture in roofs.

15
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106. Thermal movernent of ftat slab-Iike roof s II: f in l:icn f t

BêU_alqW : Ew-e¡r _429_ ¡

Rotterdam, the Institute, 1958.

Â study to analyse the physical background. of thermal movement
of flat roofs and its effect on the supporting lvalls.

107" The flat roofe f in Ger^an f,
A.]j'I. RICK:
Ileidelberg. Strassenbau, Chemie u¡rd Technik Verlagsgesellschaft, 1958,

108. trVind. l-oadings on f lat-roof ed- buì ldings:
C. SALTER:
EnerïÌs_9-¡¿4Ê t 1958, 196 (4en) , 5OB-510.

'lO!" Flat roof s, f tn Dutcin f z

B"V.__JA3 deq SCHAÀB:
qQsw, 1958, 11 (26) I 648-649,

-t\n Boglish transl-ation is availabf e by L.M.L. Booth as Building
Research Station, lVa'of ord-, Library Commrinication No . 1068.

1g5q

'110. Flat roof construction, f in German f n

S!9{'
Þ,asqqa-st-qr,, 1959, 5-6- (to) , 71-76.

11-l . Klip-lok- the new impervious steel d.eck;
A{9I.
¡uflqans a'nd Cor-strq!.tion, Australia, 1959, j-6- (178S) , 1-5"

The roof decking described and j-Ilustratecl is made from
galvanizeC iron sheet stee-l- forme d. into a ribbecl shape 12 ins.
wid-e with r-jbs tf in, d.eep"

The roof rnay be fi>led with the ribs down to provid.e a d.eck for
built up roofing or fixed in the reverse manner without
additional covering"

112" The flat roof: f tn eerman f,
Àr\ON:

Læ¡4C-c¡ermei-Ê-tq-L, 1959, 12. (10), 1-12.

Discusses the use of vapour barriers and. ventilatíon; experiences
wi-bh coal tar, bituminous paper and glass wool; various insulating
materlals including foamed plastics and. peat.

lll.liiscussions on ffat roofs; f tn Ge"nur. f .

NNt
!ge1,-teç!q-E- ng!þqe ckgr-Hand werk , 1959, BO ( 7 ) , 221 ,

Opinlons of the designer, builder and research worker on flat roof
counstructioit; flat roof practices in Germany and other countries'

16
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114. Flat roofs and leaks¡
E"R. BIILLJINTYNTI:
Bsrtdrng and D-qçp¡eJ.ine lUa,!ç!qiêLs, 1959, I Q) , 28 ,

-4. discussion of recent trends in flat roofing in Auetralia with
particular attention to details where poor design may fead- to
leaks.

115" Hot-dipped galvanized. corrugated steel sheets;
93If_I_$lL-Ë!'Ni3US INSrIrurION; BS leþJ z

London, the Ins tit;.tion, 1959 .

The Standard. covers the materials weight of zinc coating, tþ"
, coating adherence of the zinc, tolerances, profiles and dirnen-

sions of hot-rlipped- galvanized- corrugated steel shee-bs for
general purposes.

116" lVind effects on roofs:
BUILDII\JG REStrARCH STATION DIGEST NO. 1222
London, H.M. S 

" 
0, , 1959 ,

The Digest consid.ers the characteristics of wind and the
effect of buildings upon wind ffow. The external and internal
pressures of wind. upon a roof are considered in relation to
the pitch of the roof and- the clirection of the r,{ind relative
to the building. The strength and stabíIity of monopitch roofs,
lightleight house roofs of low pitch and some specì-al roofs
are d.ealt with,

117, Dete::ioration of flat roof coverings: cxperience from field
inve s ti gat i ons e

B.-EÀN!!\¡
BUrldins Reseelqþ__?4ê_Ðoçuqeglation. Contributions and Discussions
aL_Lhe FiqgJ_ C.I.B" "*ConåreqS- Rotter<LerûL_1959, Subject 6, Flat
Roofs, 114^546"

An accouni of a genera, suTvey of older roofs foll-owed. by more
detail-ed sturlies made on roofing materi-als. The method of in--
vestigation followed., the common mista.kes mad-e in roofing con-
structìon, and the ways of avoidj-ng such mistakes are described..

118" Moisture rnigration and- removal of moisture by ventilation fron
porous materials used in flat roofs:
T, IS!,KSEJ:
Fuild-lnll *Res_garch _and Docunentatioq, 9ontribution and Discussions

Roofs, 516-Jt,

The article gives the principal results of the Norwegian
investigations into the removal- of moisture from flat loofs.
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119" Changes in biturninous roofing fefts associated. with changes in
moisture content:
K, G. I/IÁ.RTT\:
C ornrnonwe al th .9C r q¡lli ¡:e_and I44Us tr:-èI-Bç s e ar c_h QrgêgLZ e.!-Lon-,
AuStral-ia. Dlyrjlron of Building Rqjr_qqr!þ. Teq_b4iget -Bqpç-r_No__._e.Highett, the Organizatì-on, 1959 .

'120

Changes in dimensions of roofing felts of different raw felt
type and stage of manufac'r,ure have been measured on specimens
fixed v¡ith various adhesives on an exposed- near-flat roof.
Shrinkages of' up to 2J pe-: cent have been record.ed. The shrinkage
is associated vuith repeated wettì-ng and drying of the bonded
felt, and. is accentuated. by the usual cond.itions of high surface
temperatures during d.rying and lou surface temperatures during
wetting" A laboratory shrinkage test has been d.eveloped- which
correlates v'.ith the observed performance of various bituminous
saturated felts.
À method given by the American Society for Testlng Materials
for determining water absorption of bituminous saturated. felts
has been modified f or appl-ication to coatecl f el-ts. i. blister
test for coatecl- felts is also proposed. for inclusion iir
Australian stand.ard. specifications.

Copper roofing:
!OPPE!_ DEVELOPI/IENT ASiSOCIi!.TI0l{: PUBLICATI0N N0. 57 ¡

Lond_on. -i.he /\ssociation, 1959.

An illustrated handbook giving practicaf details of the way in
rvhich copper sheet and. strip are usecl for roof coverings, flash-
ings, lveatheríngs, gutters, damp proof courses and expansion
j oints 

"

Asphaltic materials for the v,raterproofing of r:oofs, f in Spanish with
English sr:-rmnary /a
G"G, ORTtrGÂ:

121 .

fnsÌ;ituto Tecnico de la Qgn s!-u_g cf_gg__L_d_e-l_-qs s_q4þ., No, 192.
Madriit, the Instj-tute , 1959"

122. Vapour barriers in flat roof constructionc f in Ge"^^n
K"_ MQBTTZ;
Bitumen. Tej_re, Appþalte" Peche und Verwan¡llqS.b-lfg¡ 1959, 19 \))¡
98-99.

121, Detailed- design of flat roofs for
R. T'. LEGGET:
National_ ¡eC_9 sI_AI_q_qII91-_, Canad a .
Technical lIotS"
0ttawa, the Council , 1959,

Describes the roof constructj.on of two apartrnent build.ings in
Ottawa" One vented. loft type build.ing as normally recommended-
by the Division of Building Research has experienced consld-er-
able trouble froro condensation.

Canad-a:

Divlsion oT Buildinfl Research,
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124" Ventilated and unventilated, flat compact roofs3
.J. HOLIVIGREII and T. ISAKSEN:

Nç-Igps BvPrgf-orqk"i"A , Rapport 27,.
0sIo, -i;he Institr-rte, 1959 ,

l/Iuch clarnage has been observed. on flat roof s in Norway, particu-
larly on those built during the 1950's, In 1948, experlmental
studies on two experimental houses with flat roofs yrere started-
in Trond.heirn. The llorv¡egian BuiId.ing Research Institute also
compiled the experiences v¡ith existing flat roofs ín d-ifferent
parts of l{orlva¡'" Experinental data and. experience are summarized-.
in this report, The conclusion is d.rawn that for the Norwegian
climate such roofs musi be sand.wich-designed, with a ventifated-
hollow space between the insulation and the roofing.

125" Thelnial cracks Ín buitdings: f in Aetrrew with English 
".,tl.u,"y /tS. ROSENi{.AUPT and L " ROSENTHAL r

llHandaÊsq ve-Alrikhalutt', 1959, rc (Z-l) February-lvlarch, 50-52.

Dealing lvith the tensile forces in walls caused by the thermal
expansion of flat roofs.

126, Flat roofs; f in Ge"^an f,
W. SCII4]lLLr
Eeral4:L-Llq- Rq4clschau , 1959, Æ- Ø) , 2-22,

X.n English translation by G.L. Cairns is available as Building
Research Sta-bion, trVatforcl , Library Cornrnu¡rication LC 1051.

127 " Mod.ern roof coverings t f i-:r- German f z

H. $IITTERLIIIIG:

-B-er¿.garE:Þ, 
'TÇsg, 

5-g- (6) , i6o-161.

128. Moisture risks of sollcl non-ventilated roof structures as a result
of rnoisture rliffusion and accumulation of cond-ensation¡ f in eer^anf ,

H.B" S-CHULTZ:
årup_erel_eg__Zqt_1u4g, 1959, 6? (tl), 10, 12, 14-15,

129, Model expe:rimen-bs on diagonally interconnected f lat roofs and d.omes;
P. SMITH:
Architectu:raf Science Review, 1959, Z (l), 1t-18"

1tO" The thermal insulation of a. single shell flat roofz f in German fz
H" THItrLE:
Deutsche B_auzeits.chrift, 1959, Z (g) | 1082, 1084, 1086.

111. Wind- effects on roofs with particular reference to flat roofs of
lightweight constructir¡n:
F 

" 
G. _LrrOMA$:

Buil-dine- ResqArch__a,ng-!.qrl¿ae!.tation. Contribut'j ons and. niscussions
qt the First t-l"I.B. Coneress. Rotterd-am^ 1919, Subject 6, Flat
Roofs , 147 -156.

This article covers the same ground- as item No " 116 but afso
inclucles a section on the instruments used to measure wind speed..
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'112. The use of ventilation in building constluctions, f in DuLcIt f z

.4"_q. vER.riOEVElr:

=B,ouwEurL4is l-úeqkþf s4r-4r-ç¡l-te-çJura, 1919 , 416-458 .

1',,5, The problems of sol id flat roof s: f in Ger^un f ,

E* r4Q!|E-!:
P.a_utu_t_sht_eg, 1959, (Z), 169-17 4.

13+" Cor.erings for water:-cool-ed- flat roof s¡ f ín Gerro,an f z

-rl__ wA*r_!IER.;

!!!r1men-" Teere" Âspha]!ç',-Pçpþe und VerueqdJestoffe ¡ 1959, 1Q (1),
7a
). r

',1J" The tilecl flat roof i-n Su,itzerland f in Gernan f z

E-,-[448 -ER,

I-f---tUmen---Teeqqi A-sphalte.-Peche und Verwgrdtestoff.e, 1959, tO (tt),
459^440.

116' Âsphalt * versatil-e partner of concrete:
.Ç_.Q_" '¡¡e_EÞ;
.rf!.9gi&_qe,tro_4s Âs_eqçrÊl_q , 1959, 1 ( 1) , 27 -t1 ,

'li| " The .banked roof : / itt G""rur. f t

.{_._Z_T,!48N.,
!sg_!sshe_q_leçþ4_qptcerlcaès9rk, 1959., e9 (zl-24), BB2-BBB.

1)8" Roofing - types, materials and shapes, Znd- edition, f tn German f;
F"U,ZI!J,-I-\Q-ER'
Stuttgart, I{onradin Verlag Robert Kohlhammer, 1959,

1960

119" -A.luminiurn corrugated. and troughed- sheeting for roofing and- vertica,l
cladding r

sr.LoÄ,
AlUmin:i-uq Ðevel-op.ment Association. Applica.tion Brochule _No. 1_4,
Lond-ol-r, the Ássociation, 1960,

'140 " Aluminium roof ing ancl ciad.d,ing;
U*"-BB-IDGEWATER ancl H.G. DUNI{:
g] UlqfEi_UlL_DS_-vç LS_p!qçIl_4_C s o c i a t i o n, Symp o s i um c n À lumi n i um in
-fufl-4jgg_,_Ë-Tg-ee.qf4g_q., 1960, Paper No. B.
London" the Àssociation, 1960"

The paper incfuc-les notes on the d-urability of aluminium, its
structuraf properties, resistance to fire and. use for thermal
insulation" Roofing systems using self-supporting and fully
supported sheets are d.escribed,.

'1iri. Exclusive tracl"e reports on materials and method.s; the roof:
$JSt'tt
lUGlra]jrq :lqq.ir-Ltecture-r9-dal, 1960, 2 (7) M"y, 11) (a) June, 15;
l-ql__¡"ry, 15.

Gives information on followir:g proclucts; caneite, copper, stramit,
klip-1ok, tri-1ok, aluminium, biturninous treatments, alcap, alsymite,
si-salation rondo foil.
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141 
"

1960 ( contd" )

Physical aspects of the use of poured concrete for f'lat roof
constructionc f in G."roo;n f ,

ANON:

Ia.rã o"i". , 1960, 12 (7) , zT-tt.

PuÌpwoocl waste utilized in Ontario:
4NQN,
Canadê T,unbelqaq' 196A, e! (7), 12-t1.

Describes a new method of manufacturing roofing felt using
bark and woocl slivers produced- by a neighbouring pulpnill.

144, Fl-at roofs todaye / it,. G""*an f t

hNON:, =-.:_Dachdeckermeister, 1960, 17- (l), 6-8.

Discussion of various flat roof systems with notes on the
consequences of incorrect construction.

145. Consid.erations of the fl-at roof soLution for a modern building:
INQN:
Deutsches Dachdecker-Handvrerk, 1960, B1 (15), 617-619.

This d.escribes the thermal insulation of single shell flat
roofs with bitumenised. wood-fibre insufation slabs,

146" Sheet roof and wall- coverings: coppeï:
BRITTSH STANDÄRDS II{STITUTION: CODE 0F PRACTICE CP 145 PART
London, the Institutíon, 1960.

This illustrated code d-eals with copper sheet and strip used
as a covering for roofs. Recommendations are mad-e regarding
the types of sub--structure, use of und.erlays, d.esì-gn method-s
of both the standing seam and. comrnon rol-l- systems together
wi th cletails of the laying techniques involved-. Tables of
gauges thickness and weights of copper sheets, dimensional
details of copper gutters, and- information on the properties
of copper are given in appendices"

147 . lead:
BRITISH STÀNDÁRDS INSIITUT]OIII: CODE 0F PR-ATCTTCE CP 141 PART ];
London, the Institution, 1960.

This illustrated code gives comprehensive guid-ance on the use
of lead sheet for roof covering. Recommend-ations are mad.e

regarding the types of sub-structure, design method-s for both
the wood.-roll and. hollow-roll- systems and details of the
techniques involved. during laying. V{eights, thickness and the
physical properties of lead sheet are shown in append.ices.

148. Cond.ensation und.er ì-mpervious roofing:
A.H.Y. BRODELI!{:

ss (6tlt), 941-946.
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149. Galvanized corrugated roofing iron:
$]I-],DJIC nn$e]ncE ¡unsAu 0]- NE1Y ZEIrLÂND c BUILDING INFORM¡.TION

!u_r,!¡!L{._ijg .*g:
lVellington, the Bureau, 1960 "

150. i,lurninium roof ing:
BU ü Drygl-E':E4!-ç H_ --J ¿,!I_QI! ; QvI R SEÂS-ÐIJ I L JIN G l{ 0 r E_N 0 . _ tO :
Garston, the Sbation, 1960.

The Ncrte e¡;amines the general proçerties of aluminium and con-
sid.ers its use in different types of' roofing - fully supported,
self-su-pporiing, proprietary, d.eck and tile. Appropriate surface
finishes are described."

151" T,ightr,veight cellul-ar screed-s vrith asphalt and f elt roofing finishes:
P,_:0ABII:
.g_oo.li!e Cor-rtq_actol 1960, 6+ (tt), 2ZT-212"

The practice of' and problems associated with the laying of
asphal-t and roofing felt cver cellular concrete are described,
lVIe'L;hod.s to prevent or mj-nimise blistering are noted-.

152. -Lnvestigation into moisture content and therrnal insulation of
efeven flat roof structures:
qr$=__yO,S-_.a4è=F. G. van SANTE:
C_e4trq.al tçC_lfnr.!_Sh ISEtj-tr-rut T.N"0" ancl Stichtj-ng Ratiobouw, Re'port
W-elreem@-. ---
The Hague, the Institute, 1960"

Roofs of clifferent categories lyere investigated with insulation
above anC. be-]-ow the slab, ventilatecl and u¡rvcntilated. It was
found. lhat the requirements of Ì.'letherlands Stancl-ard V1068 for
the thermal iusu-lation of roofs is of-r,en not met and that the
rnoj-strr-re uontent of u¡rventilated roof s was much higher than that
assumeJ in V'i 068" It r-¡as conclucled that the only gocd roof s vrere
ventila,';ed. and- had- i nsulation above,

151. Low pitched- meie..l roofs; latest d.evelopments in metal roofings and-
f ix:-ng te chnique r

4"P " cirAWL !4:
PgIIQt4g--AitLlec,oratiqg-Materials, 1960, ? (12) November/Ltecember, 22.

154. Bituminrus r-oof s:
.E_. 3.__ÐS!_L 4llTSI__e,4 d__K . J_,__IVI$3T_ I N. :

"C¡mmonlvealth S,gþgl-if,ic an,1 Indus-L , Australia.
P*w_iSfgrr_ -o-_l=9"¡¿r.. 

rÈi4g_Be s e ar cþ . P¡¿:l!gS_ Q.trr4r Na ,l .

Highett, tTte Organization, 1960"

Thi-s publícation has been comp:.led to summarize the results of
numerous experimental investigations and inquiries by the
Division of Builcling Research into l-ocal and overseas practj-ces.
It is concerned. with membranes constructecl of alternate layers
of asphaltic bitumen and some bitumenised. fabric, as d.istinct
f rom asphal-b.

aa
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155. Analysis of bituminous feftsr
N. G. BROiIN:
Commonweal-th Scientif ic aqd ._IgÞsif1e_L Sesearch Organizat ,
Australia " Division of Bqild¿!g_3gr:.q€-ø" fupgrt Q2, 1 -B-.
Highett, the Organi zationn '1960 

"

I/lethocls for the anal-ysis ancl characterization of the consti-
tuents of various types of bituminous felt have beerr prepared-,
nainly by urodifying thi;se given by the Àmerican Society for
Testing tr/laterials" Results obtained by using these method.s
are given for a range of materj-af s available in Austral-ia.
ft has been shown that the properties of the base felt may be
satisfactorily determineo. on the desaturated felt obtaineû
from the finished prod.uct" The concept of rrsaturation
efficiency" of a bituminous felt has proved. usefuf, and is a
measure of the percentage of ihe maximum saturation capacity
of the felt achieved by the manufacturer. A titration method.
for d.etermini-ng the kerosene number of a base felt has no
advanta.ge over the vacuum method normally employed-.

Conditioning of felts prior to analysis has been found- necess-
ary to avoid- errors resulting from variation in their moisture
contents 

"

156. Bitumens for built up roofs. Part 1; specification tests:
K. G. MARTIN:
Commonwealth Scientific and- Indl¡striaf Research Organization,
Australia" [i_vjsil¿r of Builcligß__Ee_F€_erqh, Report 02. 5,-8.
Highett, the Organization, 1960"

Seventeen samples represeniative of most of the roofing
bitumens (coal tar pitches, bfow-n asphaltic bitu-urens and
residual asphaltic bitrrrnens) availabl-e in Australia have
been examined in the laboratory, ancÌ the tests used are
d.iscussed. as to 5heir u-sefulness in specilications. Che-
mical characteriz¡,tion was effected by solvent analysis
and chromatogr:a,phic separation" Mechanical properties
were determined- by ihe routirre tes-bs, penetration and
softening point, and the significance of an improved
Fraass breaking point test j-s discussed-. Flardening of
bitumens when heated was investigatecl and. an optimum
viscosity of application d.etermined-. l/ieasured. ffash point
lempera,tures are compared v¡ith calculated maximum tenpe-
ratures of kettles. The relative merits of the various
grad.es ancl types of rot',fing bitu-men are d-iscussed..

157, Period-ic heat-flow characteristics of simple wal-ls and roofs:
E. DANTER¡
Institution of Heating ¿n_d Ventilating Engineers, Jou;nal, 1960

The paper gives, for the simpler types of structure, method.s
for determining the alternatíng transnittances and tine-Iags
which are requi-red in the ca1 culation of heat flow und-er
period-ically varying conditions.
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"r'¿. 
lirelnal s-ûresses in s.,l-ic} flat roofs as a resul-t of insulation:
/ rn Germun f t

I-. EI_QI!_!I1:
Berljn, Verlag f ii:r Bau-wesen, 1960 

"

159. Ru-i,L-i;-up roofì-ng in building construction:
IE!'l_R!oLrUq__ç QSTR$qTqR $ ADVI soRy BOÄRD ¡

lonclon " the Board. , 1960.

An illustr'ated booklet dealing with the sef ection and. use of
b-i-tum'nous f elts on timber, concrete and metal roof d-ecks, and- -

shcirviirg mal¡- f iring details.

li.i). i?þsical aspec'cs of the u-se. of poured. concrete for flat roof
constr'ucticnc f in German f ,

,$. i{!},!!_2.:
ì-e*iç_rf_I.erqte11u4s_=Ye,rrry_Q!d!4g 7 i96O, tO ( t t ), 532-116 "

The dj.íf iculties involved- in the use of insula.ting poured-
concre-tes - pumice concrete, slag concrete and aerated concrete -
¿,r:e no-b ecl ..

.r (. '- '; j'r,pical subject: vapour barriers in flat roof construction;
,'' tn Gei:rnan f t

5.__l{QBr'I.-ã:
-Ð:. Qç*¿-.lïe.:r¡g__sgù!eqkç,, 1960, 6 (9), 144, j46-J4T .

'¡ .:. Vent:'.lati-cir ancl iliÍfusi,rn channels and their function in fl-at roof
cons-b.i:uciions f in C"r^",n f ,

!.,. _L{g.l_r-!_{_:

-ì;^-giq-shs__3g¡_e^:i_U!g, 19(,0, þj" Q), 1TB-tBO.

'ib), 'Ihe¡-ino.l st::esses and thermal insulation in flat roof construction:/,^/
/ tn L+eTt:l.arL i t

ja-..._ l.!I_QiL{ LZ"

Ðgg:b,s-ç-b-e_r.s*!.q-cè^4eçÀpr.Je,trfu9{8, 1960, 81 (i 4), |41-550 .

1bq' Cornment on carroelfation of roofing bonds in Canad-a, on i-nspection
and cu-b*tes'cing:
-r--i!.,__QE_TQil¡
.rips-:t jl+_ç.å"!_ip¡s ésÊ_qpj€!-q, 1 9 60, 2 ( 2), 5j .

'r5-',, Joints ir¡ flat roofsc f in cer*un f ,

4i..-tr-&lQi!'
.9s,u__lúe¡--li-_t_, 1960, 52 (41), 18j2.

i-. F.c.cf i;er-races s i nsulatíng and. protective layers , f in Swed_i sh f z

Pr,-_tl$$S!l{,
:,s_þ_*tgns _gQg.a--fQ,l: þJssnadËf orskninq. Report No . 62 .
F i;ockhoIm, the Institute , 1960.
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167. Rational roofing: / in ttelr"w f ,

Y " C. SUHLI/lAltlN a

Bgildine ancl_lgchniques Research Iqqti!ut_e , 62 p"
Tel-Aviv, the Institute, 1960,

Review of the usuaf roofing practíces inclucling cast in-situ
re'inforced- concrete, pitched roof s, flat roof of precast member;
and. a discussion of various insu-lation materials.

168. The deternination of the therma.l properties of roof structures:
C " !V00D ¡

Roof ins Contractor ,) 1960, 11 (61) , 1+-tB

The therioa,I cond-uctance and. transrnittance of various types of
asbestos-cement cavity d-ecking with and without insulatioî aTe
report ed..

1961

169, Urethane roofing board.:
ANON:
Modern Plastics , 1961, Z2 3) , 157 

"

Describes the use and properties of prefabricated. roofing
panels consisting of rigid urethane foam cores sandwiched-
between two mica-faced. bitumen feJ-t layers"

1TO. Cond.ensation problems in mod-ern builclings:
E.T. WESTON¡
Paper to Austrafian Building Research Congless, 1961 (August).
Highett, CSIRO I 1962.

Cond.ensati-on is d.iscussed, in relation to its usual forms of
occurrence under: Australian condi-tions. Several cases of
condensation d.amage ere reported includ-ing interstitial con.-
d.ensation resulting from openings into roof ceiling spaces.
Method,s of red-ucing or preventing cond.ensation are presented-
includ-ing reduced- l-iberation of moisture within buildings,
ventil-ation and the use of vapour barriers" It is consid.ered.
that paint films may prove adequate for controlling cond.ensa-
tion und.er many Australian conditi-ons.

1T 1, Built-up roofing:
M" C. BAKER:
Royal Architectural Institute of Cana,da, Journal, 1961, 19, 57"

Canad.ian BuiÌding Digest No. 24. Jl general discussion of
factors that affect the design and service life of gravel
surfaced built-up roofing of the rrhot applicationrr type for
flat or noninally flat roofs.

É
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Roofing felts (bitumen and fluxed. pitch):
BRIT]SH STAi'TDARDS INSTITUTION: BS ?IZe
Lond.on, the Institution, 1961.

The Standard clescribes the methods of manufaciure of five main
classes of roofing felt and- specifies tb.e requiremeni;s for the
constituent materials used..

Troughed afuminium build.ing sheet:
BRTTTSH STANDARDS IIIISTITUTION¡ BS 74282
T,ondon, the Ins-bitution, 1961.

171 
"

The rnaterial, prof iles, d,imensions and. finish of 5/5 inch,
6f5 ircn anA 7f5 inch troughs are specified.

'174" Aluminium corrugated. ancl troughed.;
BRITISH STAND/iRDS INSTITUTION: CODE 0F PRÂCTICE CP 143 PÄRT 1 ¡

Lond.on, the Institution, 1961.

The Code d.eals with three main types of aluminium corrugated and.

troughed sheet used for roofing and. clad.d.ing. Information given
includ.es the effect on al-uminium of contact with other materials,
weathering, thermal insulation, fire resistance and. cond.ensation.
Recommend-ations d.eal with minimum pitch, side and end- laps and
method.s of fixing; layì-ng techniques are fulty described.. Tables
of recommend"ed- Ioad. requirements, d.iagrams of sheet profiles and.
tables of the properties of d,ifferent sections and of weights are
given ín an appendix.

4F7É.tl), GaLvan|zed corrugated steel:
BRITISH STANDARDS INSTITUTION: CODE OF PB4!$CE CP 14¡ PÄRT 2:
London, the fnstitution, 1961.

The Cocte gives comprehensive recommendations on the use of
galvanized. corrugated steel sheets for roofing and cladcling, It
deals with the materials, d.esign, construction and maintenance
together r¡ith inf ormation on rveather-tightness, clurabllity,
thermal insulation, fire ltazards ancl rainwater d.rainage. The
Code contains illustrations of typical profiles showing sid.e
laps, end l-aps and fixing details. .ltlso incl-ud"ed is an append-ix
on thermal insulation.

176. Situmen felt roof coverings:
BRITISII S_IIANDA-RDS INSTITUTION; CODE 0F PRACTICE CP 144.101:
London, the Institution, 1961.

This illustrated Code d.eals with the laying rf built-up bítumen
felt roofing on both flat and. pitched surfaces of timber, carr-
crete, hollow tiles and. beams, vrood wool slabs, Iightweight con-
crete, compressed strawboard. and. asbestos-cement or metal d.ecking.
Rec¿mmend-ations are given for the preparation of the baser the
sefectj.on of the type of felt and- the number of layers requireù
f or various conditions. Ad-vice is given un the techliques f or
flxing the felt rocfing and on surface finishes.

26
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177 . Principles of mod.ern build.ì-ng, vol-. 2. I'l-oors and roof s:
BUILDING RESEÀRCH STÀTION:ffi116r"

chapters 6 and 7 d-eal- with roofs ancL flat roofs respectively
and cover Jo pages of text" The items deel-t vrith incfude
strength ana stability; c,imensional stability; excfusion of
moisture; thermal insulation; fire protection; sound- insulation;
screed.s änd c,overings; d-aytighting; roof drainagei durability
and maintenance; roof d-ecks 

"

178. Suilt-up felt roofse

London, H"M. S.0" , 1961"

The Digest lj-sis the types nf roofing felt available and comments

c.,n their durability. Sections deal with the choice of feft for
roofing, the fire iesistance of buitt-up roofs and with roof con-

structíån" The ways in which felt can be fixed to the roof and

the preparation fãr fixing to avoid cracking and- blistering of
the fetl are dealt with in d.etail; particular attention is gíven
to moisture and thermal mc'vements and to the d.etrimental effects
of rainwater, constructional water and. cond-ensation" The Digest
concfud.es rqith recommend-ations for ro'¡f constructíons and- fr-rr

the treatmen-b cf d.ef ects.

179, A new use of riood- re jects in
J. E. CASH:

the manufecture cf roofing felts:

Pulp and Paper Magazine rf 
--Qang-d",

i961, 6Z Q) February.

Describes a plro jec h tr-.r d.evelop ari instalf ation for: utilizing
wood. rejec-bs in r;he mairufacture <.¡i' r:oofiirg felt" This pro ject
was "or!1"t"d Ln 1959 an¿ is now in continuous operation, with
good resutts, using lrood- re.iects in anounts r-rp to {J per cent
of the tota.l fulnish'

180. Sizes f or: gutters and d-ov'rnpipes I

K.0. MARTIII:
Commonweal-Th-$-qreg¡lr,!-i-q-egq-In{w-tr1-l-3sss-erch OTscpr!aJ.i-94.,
¡'"" tt.rl-i.* li"i 

" 
:--q" of Ð:ff=l-din€--Læ-94-ø- " leport 02' 2-7Q.'

UigÌtett, the Crga,nization, 1961 .

Optimurn sizes of gutters to cope r'vith rainfall intensities that
occuï at various frequencies for Àustralian State capital cities
have been calculated," The features of gutter d.esign that influ-
ence its flow capacity and the optimum size of downpipe to serYe
the gutter have been consir-lered-" A graph is presented fron which
the totaf area of downpipe required to d.rain roof areas may be

determined .
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181. Deteriulatiorr of bituminous roofing fabrics:
EJ=_U4RT-IS'
-Lo4mo4r{g_a1-!h_Q_c._r*ç*4_t.Éic__g4d TnQuslr:tjr1 Besearch Organization, Australia"
!-iv¡p_ip4 o{__B:f!4:+e_&ç.e_e.g¡Sè. lecnnicar paper wo. f .

Ilighett, the Organizatíon, 1961.

Milclew susceptibili'oy and- soil burial tests have been carried-
oui orr 'hrtum'inou-s fa}rics commonly used. in the construction cf
built-up roofs" Âs a result of the positive findings, inspections
of olcl roofs a.bou-'c I[e]-ltourne were mad.e but no evid.ence of micro-
biological. d-e berioration was found " The main factors causing
d.eteric¡rat'ì on of i'oofing falrics and- the relative merits of
yi -ior.rs membrane systems are d.iscussed-.

ì¿2- Buili-up roofing:
,[._J_=__lBEgli[.AN:
.Þlc-çif-r-qa!-reqÐ-lss9-9aq.Þe, 196 1, 1 Q) Sprins, 26, 28 "

Rec;mrnending consultai;ion and. inspection service, and. giving
an inspection procetlure,

'ia j , Built-up roof ing:
å.-G;.I:14î.|PJ-E,
-,Q"g¡1eùl-e_n_Æ_ç_þ1L9-_"'.! , 1961 , 6, October 1 76-80.

Shee¡s 2B e 29 of the Canadian Architects'Desk File" Describes
materials, design ancì. application of built-up roofing.

'184" Tlre probleru oí Íl-a'¡ roofs¡ f in G""*an f z

Il':*-ro-4.--l{-4!-ÂV::
-¡ilUqgL,-lçgf gr--r.i,åL,p.1--r-e"--Lq-gLç--!+3-Vqrwandtes.!-of.le, , 1961 , 12 (ù ,
160-1b3,

Discus;:es c::aclcÌng rì-u,- to temperature change , the Berlin
reguì-ations. ihe min.imurn slope of flat roof s and- the ventil-ation
of roof s.-t.abs.

'ie5 Pl-astic flashj-ng;
4*..r. HUDSON:

_fue-qa_!-1_c-gi,t*l-oq8_LSggs jg'-ì,_e--r 1961, 2, Spring , 67 -69.
Describes the use of' vinylidene chloride copolymer for
flashings in built-up roofing.

ir'¿. Thermal siresses in build.ings due to differential expansion of roof
and walls: / in Ilebrew with English summary / |

iis _R0SE}TIJ4i]LT_, A-_44!ES4U and I. ROSENTHAL ;

IS-faC_!_.Ir_rgtj-t$ç__qlJ9ghnqlosy, Buildine Research Station, Bul-Ietín.
_Lll¡e.lrst4_p! _Ðltlldr4s, No . 82-83 

"
I{ai-f a, the Insti'bute , 1961 .

Repo,:'u on i;he results of theoretica,f and. experimental research
of i;he problem, including observations on site of the performance
of diff erent method-s of avoid-ing thernal cracks.
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187. Influence of ceiling height on therrnat conditions in d-welling houses
ín Beer Shebac
B. GIVONI and R.-" ÞH4l:tQN:
Israel ftt"titotç f iechnol¡gy, Buildine Research t

þs e arph Pap eL-t{P--][.
Haifa, the Institute , 1961,

Measurernents of ind.oor climate, d.ata
ceiling height.

'1 BB. Aerated concrete as therrnal insulation
roofs, f tn German f z

J. KOPATSCH¡
leutsc¡re ¡erruu1ts"Ìt"ift, 1961, 2 Q), 494-496.

1Bg. Repairs to flat roofs f in Getnan fz
A. KORF{;
Deut s che s Dachde cÌ<er* Ile,nJXvrelqE, 1961, e2- ( 1t) , 659-661"

190, Therrnal insulation of flat roof sr
K. G. IVIART]N c

Boi1,lirlg-M;t""iu,l"-Maearite t 1961, Z $), 26'

The basic concepts of thermal insulation a1e discussed as

involved. in keeping both the roof d.eck and the roof membrane

as coof as possible in summer" sinple stead.y state calcula-
tions of temperatule aï'e given to enable various systems of
roof construction to be compareil.

191. Review of the d-urability of roofing bltumens:
K-G " I\{.ARTrN.:
r"ejrguje-rÉ-3e@ f""t, J-osqal , 1961, n (+>+) October, 121-128'

A review has been made of the liberature on the durability of
biturnens with regard to 'uhe performance of bituminous roof s.
Oxidation is generally consid.ered to be the most important
factor, and- particular attention has been given to the
laboratory study of this reaction and. the development of
d.urabil-i ty pred.ictj-on tes-ì:s .

It is proposed that three separate oxidatíon tests sinulating
conditj-ons of application exposure to moisture and. air in the
dark, and. exposure to moisture and. air in the light may be

developed- to assess roofing biiumens. Further chemical investi-
gations of the frxrctional groups of the fess viscous fractions
i c ran11i3gfl.!u r vY

192. Waterproofing a shetl roof with aluminium foil:

ua-fig.

for dweffings of Yarious

for concrete roofs and ffat
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191. Waterproof i-ng of R. C. C, f lat roof s:
H,V. IJIIRCHAND..IIITI, J"Ë=_ËE!BUÀ end. V.K. GÀIN¡
Institution of Engine_ers_(Poonq__centte), Jqgrnal , 1961, 1, 14 p.

This article shows how the performance of a flat reinforced.
concrete roof is influenced by the quality of the concrete,
the climate ancl- the use of waterproofing treatments.

194" Physical and. structural principles of fl-at roof construction:
f in eerman f,
A.'![. RICK:
Bauamt qnd riemeiniebell , 1961, 3A (1), 20-24.

194a" Measurement of effect of moj sture on heat transfer through insul-ated.
f l- at-roof construc tions :

F . J . POWET,L and H. E. ROBINSOII:
$m, - Societ.y for Testlng and Materials., 1961, 55-65 "

1962.

195. Experience in the use of the ASTM spark-gap tester for asphalt films:
P.M. JONES:
Submitted to .¿imerj-cjln Societ.'¡ f or Testing and Materials, lVlay 1962,

Description nf tester designed and constructed, by the Division
of Building Research, and a comparison betr,veen this apparatus.
and the design specified in the '\STM method.

196" Element design guide: roofs, structural flat; general:
ANQN;
Arclq¿le!_t_E__¿qur+a-L, 19'o2, 15q (5), January J1st, 259-276.

A design procedure for the construction of flat roofs containing
information on d.esign l-oads for fl¿t roofs and. roof deckings.

197 " El-ement design guid-e: finishes, f lat roof s:
1rlTON:

AJghitects J_ournalI 1962, 17'5 (17) April 25th, 917-924.
A design prcced-ure for a1l fully rupported. roof coverings for
roofs with slopes of five degrees or less.

198" Sheet roof and. wall coverings: corrugated asbestos-cement;
IRITISH STANDÄRDS INSTTTUTION: CODE OF PRÄCTICE CP 145 PART 6:
Lond.on, the Institution, 1962.

The Cod.e deal-s with the d.esign and. construction of asbestos-cement
sheet coverings of varicus profiles to wafls ancl roofs. Information
is includ.ed on weather resistance, d,urability, thernal insulation,
fire hazard. and. maintenance " The Code conclud.es with an outline
of the various profiles vrith trade names.

t
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199. Ther.-ral insulation o-f factory buíldings:
G.D, NASHc
Bu¿l_4¿¿e_39.2çgr9h_"lb!i_q4. Fa9.l-9-ÐL_Ðq1!dj-ng_ Studies 1[o_,__]_1.

Lond.on, H.M.S.0" ) 196,2.

Contains data on heat foss and- sol-ar heat gain thlough
f a.ctoly roof's v'rith glazing.

200. -A,sbestos--cement roofing and- other prod-ucts:
BUI!_DJ1[Q--$F-LE jB!E_-qr 4 !]-ry.N¿_O\rER sEA s JU I L DIN G N 0 r E S N 0 . B 2 z

Gar s ton , the Sta.tion , \962 
"

The Note consid-ers asl-.estos-cernent under the main head.ings of
thermaf behaviour, moisture novement and durability. The types
of sheet made, their fixing and" the application of surface
finishes are also described"

A brittle point test f'ol liw temperature stud.i-es of bitumens:
P "M. JONES:
Paper presented at the .{I-nnual I'lleeting of the Canad.ian Techni_cal
Àsphalt A.ssoci-atio4, November 20th , 1962,

Tn ord-er to study the low temperature performance of asphaì-ts,
improvements have been mad.e to the Institute of Petrofeum
Specification IP eO/¡l for determining the brittle point of
bituminous rnateria.l-s" r\ new proced,ure f or preparì-ng the coated.
piaqu-es is proposed ¡¡liich enables a film of asphalt of known
thickness to be prepared-" The apparatus has been mechanized-
and the spring steel- plaque replaced- with a clear polyester
film" The briti;le poirLt unit is coolecl at any desired" rate
using alcohol a,s a co,:lant. Studies have been mad,e of eff ect
of film thiclcness, and rate of coc.'l-ing upon the brittle point
iemper:atire. Si;udy rf 'uhe eff ect of' overheating a d-ead-f evel
rooflng asl:halt is shor,¡n tr'tre one of the uses of the instrument

201.

202, Note on ihe lesearch und.ertaken by
use of lightweight insulation for
// in Trench. f e

C"S.T.B" on the problen of the
the insul-ation of f lat roof s:

HNIqU_E DIJ
París, the Centre , '1962.

¡-Ãttli¡ur e

2O1, Ritumens for brr-j-lt-up roofs: Part 2. Empirical stud.ies of slump:
K.G" MARTIN c

Cornmonr,ueal th Sci entif i c and, Industr'ial Research Organiza'b-Lqn,
Ags -þralia " !!-o:s_i_gg of Lu11414Â_Eg.q_9_9r_ch. B"!9rL_02_J:9.
Highett ¡ tLre Organi-zati.on, 1962.

The probtem cf seleciing the most suitable grad.e of boncling
bitumen íor built-up roof membranes of various slopes is d,is-
cussed-, and inr.estigations cf slump by field trials and-

lar;oratory tests are described. A guide is given to the selec-
tion of suitabfe bitumens in relation to the various factors
tha-b inf l-uence slump.
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204. Filled bitumen coatings for roofing feltsr
K.G. MARTINc

2.

The present knov¡l-edge concerning addition of inorganic fillers
to bitunrens is reviewed and results of laboratory and field-
investigations d.esigned to evafuate a y¡ide TanSe of bituminous
coatingã for roofing felts are recorded.. Considerable attention
has beãn given to problems associated- with the absorption anù

penetration of moisture and the development of blisters in the
coating "

205 "

207 .

208.

Information on -bhe

E.E"J. Z,IElEi,r;
Department of l[orks,
1962.

Àsphalt versus coal-tar
{" FREHVIAN:

-üps-q!Liq-ai.aoli-@ri-a-tç.
Comparison of water
the application and.

in the construction

use of built-up bituminous ffat roofs¡

Australia" Build.ing Research l'iaison Service,

.-,f concrete and brickrvvrk, f in Dutc]n f z

11:41 .

pit ch:

, 1962, 4- Q) April , 15, 16.

absorption and- other properties affecting
durability cf asphal-t and coaf-tar pitch
of buil-t-up roofing.

fn this document an end.eavour has been mad'e to present up to
date information on efficient practices in the use of built-up
bituminous roof coverings in various types of roof construction'
A 1arge proportion of the explanatory notes is taken from
Commonlveal- i;h Sci entif ic and- Ind.us trial Re search Organization,
Dj-vision of Building Research, Building Study ltro " 1, 1960 '

206" Clacking in bui-ldings
-S--%-yqn-lORSSERsg"^epi;TgeU ltr- ?),

Thermal insulatj-on¡ roof s ancì problems associated. with noisture;
.L.M" slWåEl_Qa

Á:'"çhi!" "Js-¿qstica.r- 
e 19 62, -tL6- ( t e ), rc29 - 1010'

some d.iscrepancies betrveen the theoretical calculation of u-

values ancl the observecl values of actual heat loss are indicated''
Evid.ence is ad,r,'anced that they are attributabte to the ad-verse

eff ects of eretrapped. or absorbed. moisture arising from conclensa-

tion in fla-i; roof s.
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2O9. Investigations of nolsture probfems in built-up bituminous roofs:
K. G. },IARTIN c

Paper to the fnterqational Rgofing C_ontractors Convention, Bad
Godesburg, West Germany, July 1962,

A d.iscussion of the problems of small bubbles in bitunen
coati-ngs, shrinkage, puckerirrg and d.eterioration in top
layers of built-up roof membranes and hr:mpback blistering
of the membrane in the light of work done at the Division
of Building Research, Commonivealth Scientific and. Ind.ustrial
Research Organization, Austral-ia.

210. Roof d.esign and roofì-ng terminology:
M; C. BAKER:
National Research Council nf Cane4ê. Division of Buildigg Research.
Technical- Paper 1J0"
0ttawa, the Council, 1962.

A general description uf the factors requirlng consideration
in the design of built-up roofing, and a glossary of commonly
used roofing terms " Material prepared as a contribution to a
seminar sponsored by the Canadian Army to train works personnel.

211. Construction of compact roofs t f in Norwegian /:T" ]SAKSEN:
Norees Byeeforqkqiqssinstitut_U, Saerl:ykk ll_g_.,__fl-, 48-57 .
0sIo, the Institute, 1962"

This illustrated. article deal-s with vapour barriers, thernal
insul-ation and ventilating systems" Double-roof types are
includ-ed.. Experience from research on test-faboratories and-
on ccmmon buildings, (mostly industrial-), is íncluded and
normal- d.efects are also n.rted..

212. Directives for insulating roofing slabs t f ,n Dutch /;
RATIOBOU\4¡:
Rotterdam, the Institute, 1962.

211. Provisional requirements and. directives for the application of
elements used- for the thermal insulation of stony flat roof
structures ¡

RATIOBOIIVII: Report 1il9:
Rotterd.am, the Institute, 1962,

The report summarizes the thernal and- mechanical requirements
and. the protection against high humid.ity need.ed for insulating
naterials for roofs in cr'd.er that the requirements of lTether-
l-ands Stand.ard V 1068 should- be net. The materials in question
are mainl-y of cement-bound. organic fibres but ceIIuIar concrete
and. foamed- polystyrene are also included..
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214" Experiences with finishes on floors and roofs , f in Dutch /:
R.V, van der SCHA-ÂR:

W,1598-1399.

215. Heat insulation of roof torraces:
R. HÂNSON:
Slatens råd_lör byagnad-sI_q_lqql<n:Lng, Internal report No, 1c 1962.
Stockhol-m, the Tnstitute , 1962,

The report consid.ers the applicabil-ity of Norwegian research on
ventil-ated ffat r'oofs to Swedish clinatic cond"itions. The de-
tailing of roof ventifators and air intakes was not simple and.
ventilated roofs are not consid-ered. here to be an ídeaf solu-
tion. The use of grooved. slabs of expand.ed cork, of an insulat-
ing fill of sintered- clay bal,ls and- of foamed. glass placed.
above the slab is commented. upon.

216. Thermal insulation of slab-like ,oofs, f in D.utcin fz
E-" TAMMER:
Misgets' Bouwweretd., 1962, 1101-1105.

19sa

217. /'sbestos-cement slates and. sheets:
BRITISH STÂNDARDS INSTITUTIQT: B-F 690:
London, the Institution, 1961.

The S-land-ard- provides for rectangular slates and unreinforced-
flai and corrugated. sheets both straight and- curved-. Dimensions
and. tolerances? compîsition of materiafs and- permitted. cofour-
ing matter are consid-ered. and- notes are given on the r.lse of
asl¡es'bos-cement for rocfing.

2-lB" The function of the cold. roof , f in Norwegian /:
E. tr'INNE;

Ðyerc_stgreå , 1961, 3) , 6t-67 ,

Sufficient thermal insulation, vapour barrier and ventilation
to prevent the snow mefting on roofs. Mathematical sofutions

,based- on steacly state cond.itions"

218a. Pl-ane tak-forskningen:
I.JANSEON:
¡vest.adsvã"ta"tt, 1965 (r), 5-9.

14
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219. Paving tiles red-uce flat roof temperatures:
K"G. ]I[.AR!TT{,:
B_ui1di4g,_][a!e¿r._el_s_SCgla9., 1961, 4 (t), 14-17, 70, 72,

Concre'ue paving tiles fixed. to bituminous roof membranes
marked.ly recluce peak nembrane temperatures. I[hen mounted. on
corner blocks they provide a better system than the more
conventional constluctions for red.ucing the temperature of
both rLembrane and, cleck on hot days.

220. Principles of design and execution of the last storey in flat
roof buildings t f in Hebre'n' /:
MINISTRY OF-WORKS. ISRAEI." HOUSING DEPARTMENT¡
Tel-Aviv, the },[inistry, 196J , pp. 6.

Internal instruction sheets based- on research and. on observa-
tions in a l-arge number of build.ings.

221" Biturninous waterproofing in building: f innetrrew ft
MINISTRY OF I[OB5S, TSRAEL, PUBTIC WORKS DEPARTME\T:
Tel-Aviv, the lülinistry, 1965, pp. 19-27.

Â description of the present stand.ard- practice nethods of
exe cutiorr,

222, Calcul-ation of the moisture regime in the design of roofs:
/ in Russ ian f;
M.I. POVÄIY-AEìrr

bomvstrierurqe_.:s-!-rgit, 1961 (.lanuary), 22-26.
To prevent unoLue accumul-ation of ice and- frost in roofs in
col-d climates the construction of a vapour barrier as close
as possible to the heat insulating layer, or of ca,vities or
cluci:s communicating wi.th the externaf air is recommend.ed. If
this is no'b possjbl-e the moisture-content of the internal
atmo sphere mlls t b e legulat ed. .

221 " Exper:ience r,vith non-rolled roofing covers of cold mastic asphaltl
/ t_n t(us sr-arr / z

I ".I_._ J_A]{OJI-YEV c.!!{l_Q_-K. ZA}íHAR' INA :

Þi"-rq=bt"d"p ,9tr"i¿ãt'sbgg, 19Zt( ;anoary), jZ-16.
Cold mastic a,sphalt covering is cornpetitive with rol-l-ed.-on
covering if strict attention is paid to the preparation and.
application of the material and to the d-esign d.etails of the
solid support"
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