
Shingle: 

Shingles (lat, takhte) are the flat boards used for roof 

covering. 

Shine;le roofs occur on the foothills basically uithln th&- fer· 

ests (eg. Shanderman) and in th0 mountnins (err,. Kodi.r, moiJ!J'"· 

tain village sonth of Alamdeh; or Chajkam in the mountnins 

south of Sari). Prcviously when there was no control on th~ 
felling of trees, the use of shingles was more common. Sfnc0 

the introduction of control by the For~stry Department tree 
cuttinr; requires their permission. This bas acted as a re­
striction on this type of roofing. In many ar0as people rel;y 

on findine; tr~es that have alreody fallen down, which is rarr' 
and results in poorer quality t:imber. Good quality shinP;len 

last ten to fifteen ycars. During this period they are usu­
ally turned over one~, after five ycars (approximately) to 
expose the undersid,.. of thr:> shi.np;le rmd hfmce prolontj its J.:i r''" 

) 

Shingles are norma11y 50 to GO cm. lonc;; the width V'.'.l.ricn 

from 15 to 30 cm. dcpclidinc; on th8 width of th" lor; from 
which the shingle cornes. They arc 2 to 3 cm. thick. Oak ls 

the most comMon tree used. The log is eut into lencths of 
50 to 60 cm. To produce the bcst s~in~les Rn axe is used to 
split the wood al~nr, the grain (b). If the t;rain is ont, na 
shown in (a) ready channels are providcd for the water to 
Hork its way through from the outer to tlir' inncr surface _of 

the board; the use of a saw produces thi~; eff cet nnd snwn · 

shingles are rarely snen ( some wnr0 note<! Il''nr to th0 si:11_,n,ii1·1 :: 

around Asalem). 

In Gilérn and the western end of l'fazandaran (Koclir) thr.: sh 1 nr 1 • '~ 

are laid on horizontal battcns at approxim::itely ~,o cm. Cl'>r1tr :·. 

Ench shinisl~ is laid to ovcrlap the joint of tbe two shinglcr 

h~low it. Individunl boardn are held in plac0 by thr;ir oHn 
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SHINGLES 

Approx1 ma te 
d1mens1ons 

1.."'\ (.,~ 

a 

_>K 

1 

~/ 

a. sawn wood cuts 
the cell structure 
allowmg water 
to penetra te {c} 

eut .!~ - • ~ -- -::. - _ - _ -- --:J :.. -.......$::: -....._<._ Z::::: <-.._ < c_ -

b. spl1t wood follows 
the grain and 
leaves the cells 
intact 

Ba tt en-·-------··--------- ---- -- -------- ··-- --- --- --

Sh1ng le------- -

Stone weights ______ _ 

Rafter 

Upper shingles _ _ ~ 
overlap gaps between 
sh1ngles below c::::=-= 

-~ 

------

/ 

t=;:=-:::.:::::=i 

t:--7:11 

~- ~-. ~ -~ -------- r Il ...... .,. .... 
------------=.:.::. l:::::-:---::::::1) 
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weight and th~ pressure of the board above it. Stones a~e 
also used t~provide more weight, especially nlong thP rid~eR 
and ~aves. 

Two people can prepare 1000 shinp;les in a day. \-.lh.l"'n ln;vi.nr~ 

shinp;les on th!'." roof, two roof.r'rr: tincl t1<Jo .:is~3ï_E,t::1.nt; 1·1or1::•rF 
') 

can roof three 3x5 mr. roomn in one d ay. Approx:i_mtd; "1 :v ~'.'.:_;ou 

shingles are required to roof on0 3x5 m2 room. Orn" la:r1';"'! 

trce will provide suffici~nt shingles for a small two room 
hou se. 

In the hills behind Sari (central MR~nndnran) shingles ar~ 
held in place by nails. Th~se shinglcs are slightly larg~r 
than those in Gilan and are of the snwn kind. The effect 
on th~ roof is neatcr but th~ process irn longer. In the 
more remote ar~as wher~ shee-t mctri.l cannot b~ hroup;ht ~anily1 
shingles are still bcing us~d for r~-roofin~, but th~ limi~ 
tations of cutting trrrs m~kcs it lncrensin~ly djfficult, 

The lifespan of shingl~s could b~ j_mproved by tb~ uoe 6f woc.1 

prescrvatives for which some methods are suggcsted in t11~ ~·· 

tion on preservation of timber. Given the dif ficulti~s 0f 
rcplacing shingl~s, the add~d expense involv~d in rr~sr•rvn­
tion will probably be worthwhile and economical. 
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Corner cl et ail of the und Pr.sicle of a shin[';lc roo.f, wi th 
careful joinery. 
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Thf' l"lrr:e ovPrh;inf"". Li t;:rri.c;:-il of 0hin;:;l' rooL-;. 
Stene wr1lls én'P r1~1~c;t>'J'<-d 1·:ith f"UcJ. 
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Single Lap Tiles - Pantil~s (Astara): 

This t;y-p~ of tile is found in the area stretching from Ast8.rn 

in the north down to Lisar, 50 km. to thr?. south. 'rl1ere is 

also a tile kiln in Asalem, but tiles are less corrnnon thrm 

sheet met al, thri.tch and shingle roof coverings in th:i.s nrP~.1. 

The production of "Astara tilen" i~3 discufü1ed in th'' secti en 

on Roofing Tile Industries. 

"Astara tiles" are laid on horizontal bnttens. The dimension 

bctween two battcns, top ed~e to top edce, is 23 cm. The 

small lip projection at the top end of the tile- ( "dokmeh") 

hooks over the batten. The bottom end of the tile overlape 

the next tile down. Each tile overlaps its neip;hbour to the 

right (as viewed from in front of the roof). The ridges nre 

covered by overturned tiles, hrüd in place wi th cernent. · Ce­

rnent is also nsed at the eaves to provide securP fixing to 

the bottom tiles, and on some buildings two horizontal rowe 

of tiles midway up the slope of the roof nre also CPrnented. 

Thero are 26 tiles per square metre of ro( ,f. The se tile 

roofs are locally estimR.ted to last 25 to 30 ;yenrs. Due to 
the hir;b rainfall and humidity :ci.nrJ proximit;y to the sea, fü_1yr' 

metal roofs begin to lNi.k within n few yearo nnd nrc conni·· 

quently not as popular a A the tile roofs. • 

A problem with bath sin~lo lnp tiles nnd double lnp tileo 

(Behshahr) is the risk of moisture penetratinp; tbroue;h to fJ1r· 

roof E;truf'.ture below. This C8n hnppen when moiF.tur~; in hJ m111 

upw'.'lrds by wincts. Tilos r:;i 1 ould no~; bP lnid nt tuo 1ow :~ ,,; ' 

tu prevent this frorri h~~ppeninp;, :1nd the overlar of t.i J.er1 

sllould be nufficient to avoid the upwnrcl penetr;iticn of 

f'loisture. Gaps and Rpaces between tiles allow ~ür n1ove:rnc:n' 

into the attic space, ventilri.ting and dryinf tirnher Gtrur · 

tura1. rnembers. 
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S 1 N GLE L AP Tl L E 
(Astara) 

Bat ten ___________ _ 

Rafter ___________ _ 
-----~----

' L1p of t1le hooked ------------------· 
over batten 

Each t1le overlaps~ 
tlle below ~ 

Seen from below 
each t1 le over laps 
1ts ne1ghbour to 
the right 

?/ 

-- - -~- ----~-- -- -·-

-+ __ ... ZO_cm __ ---+ 
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'Hl es are nonflammnbln, and the: onl y rink is that the r:iup­

porting framêwork can catch firA. The se tiles do not pe·rforr: 

well in freezing conditons where moir;ture can penetrnte l=;mPll 
fissures in the surf ;:i ce of the t; ile, which <'L"pr1nd s on f rer" :'" · 

ing r-i.nd can proci.uce cracks. Thin condit:lon ü: 11;Jt; n rrobJrr' 1 't 

the Onspian coastal areas. 
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A roof covnn~d 
with ,\..starn til0s 
nc'nr Tales'n. 'I'his 
roof h~s a cl0rc­
story, unusun.l in 
th0 area. 

Detail of tilr:d 
roof in the Astara 
areR. 
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Double Lap Tiles (Behshahr): 

Although tiles found in the Rasht/Lahijan area are elightJy 
larger than those found in the Behshrihr arca, the T''ffthorl or' 

laying on the roof is b:::isically the snme. Horizont:ü bntt1'11r, 

at 19 cm. centres are nailed to tJlP roof fr<imnwork~ '.Piler· 

are laid on theso batt~ns, rel;rinr; on their ovrn wrd.ri;l1t; · rmd 

friction to keep thE~m in place. Tlw riclg~~ ~u1d eavirn t i.18:1 

are cemented. The "unrl.er tiles" are laid with the nr-1 rrm~ 

end down. The wider end is overlc:ipred 5 to 6 CPJ.. by i;be na:r­
row end of the tile above. These tiles provide the channeln 
for water run off, and project out approximqtely 10 cm. et 

the eaves to form spouts. The r,r-lp between two tiles lying 

side by side is covered by the "over tiles" la.id with the 
wide end down, overlapped 5 to 6 cT11. by the tile above. 

,.., 
It requires approximately 90 tiles to cover a 1mc roof areR. 

Because of the Amall size of these tile11, the "under tilen'' 

are almost completely covered 1)y the overlappinr, "ovnr tllcr: 11
• 

A considerable amount of riaterial is therr•forn nsrd to cov'~I' 

the roof. If the indi vidu~ü tiles were lnrr:;e:r th(-~ ovcd11p c:J 

ovcr and under tiles would bE:~ less G.nd both mrit,•ria.l 1ir1r{ Jr'1" 11r 

would be reduced. Similar tiles vsed in .E'urope menm1ro 

35x18 cm. and are T11ore efficient in use of n;i~terinl. In 1;h·· 

Behshahr area tile roofs nre more fnvoured thnn shr~nt rnet~1l. 

Tile roofs provide an even ternr>r-:rnture in thP .roof sp~iec, 

which can be used for food stornr.;e. Sheet metrll roofn trnrin 

mit extremes of temperaturA to thn interior, m~üirw: f;li 1 :111 111 1 

:ible for food e.torr1.r;0. 

However, sher:t met al has be corne fashionnblc and a pr('i;f; if~'' 

material, nnd it h::i.s caused the production of tilN' j_n l;h i.' 

area to bec orne almost neglie;able. Til es used on new b11 ild· 

ings 11re often second hand tilcs frorn buildinp: s thDt h:lV8 

chan~ed to she8t metal roofing. 
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DOUBLE LAP TILE 
(Behshahr) . 

Batten s-------­
Rafter 
Under t1le-----------------___,.._ 
Over t1le-----

~ :te~e ~ ~ e u ~odv:; s t 1 r: r-----·-. -·-------· ------

Un der t 1 le _____________________ _ 
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BecRuse these tiles re1y on friction betwPen the tiles them­
selves and the suyiportinr: bat tons, thr'\Y rl.re notentinll y ün-· 

stnble in the nvent of trrn rc)(lf t>d tll~ nh~1bm ( e~.\. , in tln. 0 11t·f:IL~ 

ri1wke). The friction would be ~r,rndua11y :i.T1.cr<?ar,0d if the 

tiles were laid on vertical battens, proviclinr~ 8 contirtuoun 

chnnnel for the tile to rest in, with ~1 r:r<·; 1 l~!T ., ,.,,,, (\f r:nt? 

taet bffl7ween batten and tile. 'l'Jrin 1 ·r>11Jd, lw1,1t''i'.>J', (t11:-; br· 

economieal if the t:iles \'/(~J.'f' lnrgr~r. Tilon c.·111 ·11.no be 11:1JJ• ,1 

to the battens through n hole provided clurirw tlv! prodnctimi · 

of tiles. Distinction wonld bave to be mnde betwr:cn ovP-r fi.ml 

under tiles, nince the pooition of the nnrrow and wide endn 

are reversed. The holc for over tiles would be unsuitahln 

for under tiles unlesA placed within the section overlnpped 

by the next tile below or R.bove. Copper nails nre the rootit: 

suitable for use on tiles. 
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li'lat Roofs U.~dng Timber and Mud (l"Iasouleh) 

The flat roofA in Masouleh actunlly have a gentle slope (·10°) 
which ensures that wnter will drain off efficiently. 

Tlle roof is supported by lare;r:: l)F::tn1s (Bh.'.'Jt:i.r, ~j:irimt) 01.t ~.'<O 

r11etre interYals, w1lich span ncror-1i=.' frcnr1 Aide H't.ll to :· i.du Vt' 1 1 

These beams are tied together hy n ring bPam which n2nn 

round· the perimeter of the wnll. Laid over the main beruns 

are a series of smaller beams at one metre centres (tir 

kouchek, varda). 

at ei ther end. 
to hold members 

These tao are att2ched to ~he rin~ beBm 

In the p~st, peg~ed wooden joints were UCPd 

together. Th8se joints were extremely effjc. 

ient. Nowad~ys, nails are oft 0 n URed for these jointG. 

The beams are covered with three centimetre thick boards 
( takhte), which f orm the base for roof covering. To sepr1r·~ 

ate the boards from the mud above, a two centimetre thick 
layer of bracken (Sarakhs, khnrf) is used. In wet wea"l:hor 
this br~cken absorbs any moisture that :may:pcnetrrte from 
above. In w0rm weather the br~1clrnn gives r)r1cl: t1iin rno5 stm,,·: 

to the earth Above. In this W8Y thP ho:1rcls bclow .nevce co" 1 c~ 

in contact wi th moÜJture. The br:i_cken cornes .from t 11,, n11r"o111 · 

inc hills. Above the bracken mud is laid to ;1 deptl1 of niJ,lttl 

tcn centimetres •. Every four or five years nn cxtr:1 t1.fr> or 

threc centimctres is added to rcpnir :iny d".ninf~n tli:1 I; n1· 1 ;r 

have t<ü:on plRce since mainb=mnnce lant took pl.nco. 

'l1l1c• bl:1ck f;arth th.~d; is us'"'d for 1 11e roof covr:·1 i 111; ec" 1 ri 1 · , • 

the hill si de opposite the town, c1nd i s nFra r;:nt :i ;' c~· f, 1 , r~. 1 

water resist;i.nt. The local peorle r1~i;y th:"t thin f•ar!'.11 11:r;, 

lime and ri_sh in it (Sarouj), riml in that case·ti1·':: :;;_~;h r:o11l 11 

:iccount for the d~rk colour. F)oil r:;r;>d~tion tents 11·T"C br· 1 

carried out by the nuthors, ~nd it was found th~t th0 ~oil 

can be classified C'lS cl:iy/sand, of \·1hich the hir1:h8st JH'Ol);H""' 
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IVl l:: lJ t·t AN l lJ f\ L f \I \11-\ L' 016 
LOCATION: Masouleh, Gilan, Iran 

SITE:hillside, roof soil 

DATE: 24.10.7a Granulometric Chart 
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Particle Gradation 
mm 

PARTICLE SIZE 
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Soil 
Classification= 
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PER-
CENT 

25.95 

30.70 

1 ;) .111 

5.37 

25.25 

100 

0.05mm o.005mm - (s1r; · 'l 

no.270 ----sedimentation-· 

0 

A X X J\ 

80 

70 

0 0 0 OO o 0 0 o 0 () 
~ (\J t<'I q- lf\ \D (>. {:Q <J> () 

si lt ,. 
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tien of m~terinl is Aand (co~rse and fine) ~t Ahout 43%. 
There is nlso a consider~ble n.mount of cl:ty ( <lhÔut ?~-,<:,'.). r.rt1· 

accomrnnyinc ch~rt shows tho r0mtlts of thP t0ntu. 

381 

' i 

- i 

l 

1 
: 

1 

i 
-; 

l 

j 



the render i..s in good condition. 

A more water resistant render is provided h:'r ~ co,1t:lnr of 
lime whitewash, 0nd it i s freq1rnntly nsed ~\1; thr-' 1n nP of' ' 

wrül to n. height of one metre, f;o prev•nt cl:inric'" f r•n·: wd; 1· 

sp1ru::;hine; n.p;ainst the wnll. ~.)uc\1 •:L-1.m;1.gp, en•1 11ncl(·ri11 li!(' i:l 

wnll nnd Cf'luse it to collnpEJc. 11l1n liFJe whi t;r;1,.1nH1' i.F ~··l;:!\ 

quite cheap ~.nd lasts better tli:1n ;1 plain rmd-ntra\~ rendFr .. 

In the mounbün sett. lement s of K.odir and Masouleh, the e.xtcr· 

nal wrüls of houses h1"lve <1n ::i.dditioni'll coating of mud on 1-;c~p 

of the render. In the c<Jse of 1lnsouleh, this co~ting is 

~pplied qui te thinly but c~.n l•~ st for three ;;re nrs. Thifl 

mud conting differs from th~t w~ich is used on the fl8t 

roofs. Wh.ile both came from si tes on the bill sidP opposi l;c 

the town, ·this mud C"ln be cl~r:sified él s ri_ s~.ndy-cl;c1~7, and .ir:i 

.·•.; yell_ow in colour (see soil tr:st chtlrt). 
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IVit.:\.JHAt\11\.JAL Ai'4ALI \:JI~ 
LOCATION:Masouleh, Gilan, Iran 

SITE:hilleide, render soil 
DATEz 24.10.78 Granulometric Chart 
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silt clay 
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(sieve) no.10 

Particle Gradation 
mm 
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Masouleh 
Soil Profiles 

Wall Render Sample 
//// 

/ 

white chalk streaks --·mm11J,}g~.~~Ut!\'!'ffl~ 

yellow - brown clay 

gravel ---

grey - brown 

black - c lay 

yellow- brown clay 
gravelly 

gravel -

stone--_ 
-------------
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Unrcndercd lo~ w~lls ~re un­
tidy and th0 mud rackinc can 
be WRSh~d RK3~. 

l 

~ ·.(._._,, 

, - I ~r·-· 
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'1' 
•• 

'rhr. intr:rloekinr~ corn.::~r cl0-
tail on rcndcr<:cl lof'; 1°mll. 
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St:ction of lof': 1-rRll before 
r,·ndcrinr: aitcr repRirs. 

~omcn repRirinr the wall 
rondPr on a Kodir house. 



Roof Truss Frameworks: 

Roof trusses can be divided into three main indigenous typen 
within the Capsian Region. Subtle variations do occur, whict, 
are often the result of the differing Akills of locnl build•1·G 
and the requirements of different roof coverin~s. 

The roof trusses have been di vidPd herc into thP follcn'li.i11;: 

A. Shallow pitch (25°-35°) 
B. Medium pitch (40°-50°) 
C. Steep pitch (55°) 

A. The shallow truss type (?5°-35°) is used with roof cov.er­
ings of shingle, tile and sheet metal, although in e~ch case 

the arrangement of the battens is different. 

The roof truss has a vertical central post nnd hanf,ers on 

either side, but no struts. The ceilin~ joists span betwe~n 

the walls and to the f rarning on the Rivam. They rest on a· 
·, 

wall plate fixed to the top of the W8.ll. 'l'he overhnng of tl'w 

,joists varies depending on the coverinr; mri.tE'rinl and tlH~ 1n·,,·1: 

it' s bet\ve('n 50 cm. and 1 m. At the enves is a plntc, fot'rri in 

R ring beam round thP buildin~, to which the rRft0rn nr 0 ·nt­

tacbed. At the centre of the truss nection, and miclw:~;v :il t<'n1 

en.ch hFi.lf, Rre runners restinr; on the ceiline; joj f3tn. rl1hc'fl" 

in turn support the central posts ~md the tmnc;r:rE> on ei l:hr'r 

si de. The lélt ter are ster-ldied by diap;onnl brace s wher''' Jv•r~-­

essary. At the top of the central nosts the ridCE' pole in 

fixed. Purlins are similnrly fiyed to the top of the r\: 1 n~~''1·~ 

R8fters at approximately lj.Q cm. centres spCTn from t11(') rJ·ir:':" 

to the eaves. The fixing of the rafters to the purlinr· ind 

ridr;e pole is clone with strinr: on simpler buildings; but: n 1 i' 

are used where the standard of ,·joinery is bettf:~r ri:nd f'rp 1r'l" rl 

timbers have been used. BattenE\ nre oither tied or n~iil. ·ri '" 

the raft ers. In the case of tile Rnd shingle roof r,, th,., l" 1 !: -

tcms are usuA.lly small in section ( se0 tile tlnd shinglr: ro~-,f, 

ing section), but wh~re sheet metal is used ar; n co'Vc'r:ÎJW:, 
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bracmg to vertical 
posts -

rafters at 40cm 
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ROOF TRUSS 
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Sc ale 
~ 
0 

w1th vertical posts, used on low 
p1tch roofs (25°-35°),with sh1ngle, 
t1le or sheet metal covering. 
Surveyed in Sar Marz, Mazandaran. 
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boards are nailed over the rafters to provide·a flat sur~ 

face for th~sheet metal to lie on, and a fascia board i~ 

nailed to the raft ers where they overhan.g at the enves. ~t'hi. n 

is covered by metal sheetinp;, usually wi th eut out (tecoriü;tnh" 

B. This is a roof truss with 11 s:inpJ0 tic11 or stn1t;r:; 1i1.1srl 

on medium pi tch roofs (1~0°-50°)" ThP (~(YVr>rin;; J r; L k1 L:1·lt'• 

rnostly of ri ce stems but somP t:i.m"s i:ri th n 1 0d.. CPi li rw ,jo:i ·: l : 

span between walls and the franiinr; Rt the edg 1 ~ of the ni.vn-n. 

On the aivan side these ceiling joists project out 50 cm. bc­
yond the front of the building. At the outer ends of thése 
joists a rail is fixed, forminf, a ring beam around tbe bui1d-· 

ing. The central post (as noted in the bouse of a locnl btdl '1-

er interviewed) is fixed into the top of the wall di vidinrt, L11·" 

Ri van f rom the rooms. It would be better if this post rer,t ""~1 1 

on a be am at the top of the wa11, spreading the point loMl. 

These posts are at 2 m. centres and continue up to the ridP;P, 

where a ridge pole rests on a natural or R.rtificial 'Y' brncl1 ·· 

et. Thin diR.gonal wooden braces are used to steady th.nse v•'l 

tical membP-rs where necessary. Round section timber rnftrrn 

run from the ridge pole down to the eaves. In the Fourim.n :• 1 (' ' 

the rafters nt the rear and one side (north and west Aides) 
project down and beyond the wn.lls, to stop ah out onP TllC" tr" ''''' 

from the main buildinp;. At this point a Wél.11, usuRll~1 of r ' ·' · ~ 

conne et A the eaves to the r;round. Raft ers n.re spner:d t•t 

35-40 cm. centres. lùrlins are attached with n strinr: 1:rnv .:ri 

from rice stems, to the und ers ide of tlw rnft8rs R.t 1/3 anrl 

2/3 intervals up the sicle of the roof. After the rnfb·n~ ~1 r. 

in position, struts are put in between the loNcT purlinu p11 1 l 

the runners (the runners r~~st on the ceiling ,jointfi) :J11d l· 

tween the upper purlin and the central wall ( f:er, fif·'<::.tinn), 

These struts provide stiffening to the rocf frr:ur1r1 vwr'k ,, r.: '' 1 ' 

as resistance to any sag that m:::ly occur in the r~ftr>rn. 'J'l '·' 

battens are attached to the raft ers wi th string. rrhrd 1' 'or . " 
ing depends upon the method of thatchinp; beinrr, used (rien r:·,.·­

tion on thatching). This truss uses a minimum of sm'7n U..r1111 1 • 1 
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rafters at 35 - 40cm c/c 
5-7cm 0 

battens 
2cm 0 

rafters na1led 
to rail at end 
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a1van 
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ndge pole 
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struts at 1.50- 2 m c/c 

"---• -· • cell mg 
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runner 

ring beam 

ROOF 

8 
TRUSS w1th single t1er of struts, used on medium 

p1tch roofs (40°- 50°), w1th thatch covermg. 
Surveyed m Dogoor, G1 lan. 

Sc ale 
1 -0 2H 
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Because of the regular use of struts, the size of the t'afters 

cnn be quit~thin. CompRred to R flRt roof of nirnilar spAnt 
the pitched roof rnnkes economicnl us~ of th1n polen which nr~ 
cheaper and easier to obtain. 

C. A roof truss, unu.sual .for hnvinp.: two tierr,~ of ntruts, i 1: 

used on steep pitched roofs cr)r/'). 'fhe covr:rirJ[': ic l,l1·1tc!1, 

ei ther of ri ce stems or reNlf3. ln conntruct ir1;: t;t-1 ü~ f;ype 1 1 f' 

roof the f raming of the walls is first cappr~d b,l a rinc~ ben in, 
over ·~hich horizontal squar0d b0arns Are lnid nt aprroximRt~lJ 
one metre centres. These b0ams carry the smaller ceiling 

joists and plates Rt the eaves. Another set of squar~d bEÙu1rn 

are laid over the ceilinp; ~io:i.nto. This ntrong platform mn1-· 
ports the runners to which struts, hangars and the centrBl 

posts are attached ( see drawing). For the remaininp; tru~rn PO'inrl 

members are used. Rangers at 1.50 m. centres connect from 

trie runners to purlins half WPiY up the side of the roof. 

Thin wooden braces 11re used to steady these vcrtic8l membf~rr' 

where necessary. Purlins on each side of the roof at thJs 

level are connected by a coll11r oupportod centrally by a cr~11 .. 

tral post. OvP.r thf~ centre of thP collflr is Rnothcr rum1nr 1 

in turn carryinp; thr. UPJ'Pr lrnlf of the central pOAtn.. 1\.t · t''' 

ridge is a horizontnl pole (thr:? rid~~e pole) on which r<-rnt 1, 1• 

rafters, at '+O cm. centres, coming up from the eRves on e1 t: 11 r 

side. Wh.en the raft ers hflve be1~n put in plnce, add1.t.ionnl · 

purlins are added under thr! ri:-1fters r-lt 1/lt and 3/'~ cU.ntn.ner r: 

up the side of 'th~ roof. Bc~thlf'Pll tllf'De purlinn and thn J'lJtn1 i·:· 

below, diagonal strutA are placed, spa.ced at 1.50 m·.o crmt1·· i 

The bracing effect of thes~ struts provides stiffncs~1 ri.:nd 1· · 

idity to the rrlfters nnd frnr1ework in p;,:meral. Arlditinnal 

8econdri.ry struts are placed nt 3 m. centres bet1,veen l:hc pu,. 

lins half way up the sicle of thP roof r-i.nd the rvnnnr hc:l011 
the central post. Purlins, rnft0rs nnd battens nr1' !t.11 at' 

ached with string. Nails RrP used ~t th0 foot of tho Gtrul 

nnd hnngers. Battens are là.id horizontn.lly on thn r·1f'tcrn. 
Their spacin~ varies dependinE on the type anrl ~cthod of 
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