
Load Bearing Walls: 

Lo~ Wall Construction 

This is a system of walling in which logs are laid hor:i?;ntrl ·· 

ally with interlocking corners when logs intersect. 

At the point where a loJ?,; overl~rns, one or sompt;i_mcin ho-th of 

the upper and lower surfaces is slic;htly eut away to nrovid"' 

a r;roove for the next log overlapping it. Each log bccomes 

firmly fixed in position by these notches. Where an openlnr. 

is required, the gap between two horizontal lags is filled 
with a short (50 cm.) spacing log held in place by a vertic~1 

· post. The gRps which remain between horizontcü logs rire 

filled with small rollR of mud. Occasionally a gap in left; 

unf illed to provide additional light to the interior. Al­
though in rnany of the poorer 8Xnmples the walls have not bPr1ri 

rendered outside, it is usual to finish off the interior 
Rnd cxterior surfaces with planter. 

Previously for this type of walling trees could be eut f:ron1 

the forest. Control by the Forestry Department has rf)f:1tri c !; 

ed this and alternative walling rnothods are beinr; nned iri :•. l ··· 

modt all areas (see Coursed Stone And Timber Lath Walln~. 

IJog walls can be extremely Rtronfj provided thnt the inter" 

lockine; of legs has be en properly clone at the corn0rE~. HtFJ ... 

ever, where these structurf's are sitnn.tnd on n nlope, thn 
Stone walJ S buil t belOW the lôf';R to forr1 rd. t1H1 l' n lev···I I'J ., !. 

l'orni b~u:1e o:r a complf~tc lowPr r:torr~y, :ir•· nfl; 1 ·11 1111·:!;:d 1 l ,, 

'rl1ese walls are usu~ü1y mn.de of rubhln f;tone 1,ri !:li t'lpr! 111111+ '• 

and collapse easily. The recommondntionn for rd;nnr> r111rl li 1 i,' 

walls apply in this case. 
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Log wall ltouf;e 
under construction 
south of ioumRn. 

Interlockinfo corner 
detail of log wall 
house under cons­
truction. 
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Lo~ walls Are net 
always regular. 
The gaps bntwePn 
lo~s ar~ filled 
with mud. 

CRreful interlock­
ing of legs rcduces 
thP 8Jl1ount of mud 
p!lckinp: 1·c <]tli rP.cl. 

.. 

,. 
·~ ,-

313 

.~..:· 

.,, 
# 

::··-~~ .. 
. li -'" 

" 

·:.:.. 

··;..* 
.:~ . .. 



Coursed Stone Set in Mud Wi th 'fi_mber Ring Beams 

This type of wall is predominantly found in the mountains, 
and is. one of the methods of wallinp: now used insten.rl of lor:, 

imlls. Stomrn are laid in horizontal courses c0t in a mutl 

mortar. At approximately 1 metre horizontaJ itrl;Pr·;rnln, a 1 ·l rr; •. 

ber ring beam is laid round th1~ hui.ldjnr,. 'fi1J.:::. t~~ f':'.r·cntiY1 

for achieving a stronc wall, sinei~ the rnud rnort;,~1t' hri'.1 nn ~v.1 

hesive quality with stones, and without reinforcemont the w;1·
1 J 

would be unsafe especially in earthquakes or land.movemente. 
The walJs are rendered inside and out, with a fresh cont of 

plaster applied annually to external surfaces to protect b­

gainst weathering. 

These walls would be much improved if a sand/lime rnortnr Wfll'· · 

used. The stones should also have proper bondinrr, throl1.[;h .tl:H~ 

thickness of the wall and at corn.Ars. The depth required for 

an adhesive mortar should be rnuch thinner than current1y un~·1 1 

with mud mortar. This will increase the qunntity of ritone 

nAeded in the wall; however most buildings with this type of· 
wall are sited qui te close to stone supplies, nn<l thP lncrr 1 

" 

in strength offsets the extra effort required. 
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COURSED STONE 
SET IN MUD, WITH 
TIMBER RING BEAMS 

Shingle roof ~J,E;;\ _, __ _ 

T1mber ring beams/ ----
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Rough eut stone __ _ 
1n courses 

Mud mortar---------- ~~!~~~I opernng 
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Chineh Walls (Packed Earth) 

Such walls are found in both Mazandaran and Gilan. For this 
type of walling earth is moderatëly wetteP: and mixed with 
f inely eut straw to produce a plastic mass thRt can eas1-ly be 
moulded. :r-lixing is usually done by kneadinp; with bare ff"et. 
The mix is carried by hand in a lump or by spRde or brrn'k0t tr 

the building site, normally imriediately adjacent to th11 mix-
ing area. The builder places the mix in lumps onto the wall, 
smoothing the sides on completion of each layer. The walls are us 
ually 50 cm. or more wide. It is built up in stages 50 cm. 
high, with a drying period allowed between each stage. In 
most cases the base is wider than the top of the wall. Foun­
dations are of stone laid in a mortar of mud, lime Rnd w~ter 
(shefteh) and are essential to prrRerve the wall from water 
damage and to give stability. Provided there is a stone foot­
ing, a chineh wall can last up to 100 years, but usually r~­
qui.res external rendering annually. A whitewash with lime 
render lasts up to two years. Chalk whitewash is used in­
ternally. Where contact with moisture occurs, chineh WR.lls 
deteriorate rapidly. They are subject to damage by rats and 
other animals that burrow into the wall for nesting. A smnlJ 
quantity of lime in the base course of chineh walls norrnnlly 
deters rodents and insects. A well organised mixinG are~ 
adjacent to the building si te was noted in Sar-e-:Marz (Mr-i.zmi 

daran), with water supply, earth supply and mixing areR nrrr-in~­

ed side by side in two pits, the smaller with a well, thf? lnn·."'r 

for providing the earth and mixing. A straw supply is to onP 

side ,. and the prepared mix is shovelled out to a pi10 bPnirl~ 
the larger pi t, ready to use. One drawback of this t;ypf' of 

walling system is that large pits occur near to thP hous0, 

which become unhealthy stagnant pools of water or rubbieh f-:·inr· .. 

Where a chineh wall is used around courtyards and hR s no ~Hl·­

di tional load on top, horizontal movement perpendiculr-ir to 
the wall do es not usually cause collapse. On the oth~r hi:md, 
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where the wall is supporting a hPavy roof, movement caused 
by Rn earthquake can result in the wall collapsine;. Wh.en. 

chineh wal1s are used in house building, it is essentirü to 
have a horizontal ring beam below the roof frnmework. In 
addition, vertical framing can at least help to support th0 

roof in the cvent of wall collr,pr;n. A hori~~r1nl;nl ri nr<; h,~~1ri 1 

can also be introduced lower down tbe wall, p;1.rtic.ulr> rl ;, :i n1-

mediately ab ove the top of openinc;s. Windows nnd do ors 
should be placed as far away ns possible from corners and 
should all have deeply imbedded lin.tels at the same height. 
At the corners the 50 cm. layers of mud should either be 
bonded into each other, as in the overlap of bricks mèetinr, 
at a corner, or buil t continuously wi th out joints at cornP-rf: ~ 
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!'iud Brick Wall3 

There are two typeo of mud brick wall f ound in the Cn~ri~n 

Her;ion. First there ir, mnd hricl' producP.d in a rnould 111\d 

then left to dry until re8dy for une. Two baric si7'f'G v·.:f:::r1~ 

rioted: 20x20x6 cm., the :::d'0e coF11rionly round in Irnn; 11 t:·l. 

larr;cr block approxirn1.toly 30:..;·J ·15 cm. '1.1hc r:.cec:irid L:'-'T" · 1 r· 

the hand eut rnud brick. Thn prod1i.ction methocl i_nvol vc·::i 

Pipren.dine; a layer of rmd, ['Ili Ch tly drier th an n:--;ed for r1011lCl 

ing, over a prepared area of ground, to a layer of approxi­

m~ltely 7 cm. This iE; then eut into brick sized uni tti with ri. 

~:;pade, providinc a comewhat irroe;tJl~\rly shnped unit with 

wedge shaped edgen. This ~ethbd is, according to the locul 

builder in Fouman plain, better than mud brick rnade in A 

mould, since it is prepared with mud of a drier consi~tency 

and ÜJ used semi-dry on the WRll, where it dries more oaail;'l 

in the humid conditions of the 8rea. Tbese brickfi are oftr''' 

laid in a herring bone pattern, proviciing ~ood verticnl in­

terlocked bondin~. 

All t;ype s Rre ln.id wi th mud rnortnr, 1.r1hich proviclns ad.rH' H if''' ! 

tween bricks. No other morb-1.r nhould bf~ uned. Hcn1revr 1·, il-: 

i~ essential that proper bondinr; b0tween bricl::~· i1: nmrl riyr .. 1, 

especinlly at corners rrnd nlso thl'Ollt~h the 1-.Jidth of tl1• •1:: l 1 .. 

r·nid brick walls in Mal'.'louleh 1vhArE' t1H:;re is a hintory of l'1 1 .. 1 

slidef3, make u~e of horizontal ring beams nt approxirn11 !:r,l7,;­

one metre vertical intervalB. Thi~ j s a good practiRo ''nrl 

~~hônld be encournp;ed eJsewrrnre. 

A11 t:\1pes of mud wallinr; reriuir0 rr:>ndnring, nn11:1lly m1111 1 ~ 1 ! 
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Fired Brick 

Fired brick is more common in the Sari Plain/Beh5hnhr to Go:r·· 

g::m nn~a and Turkomnnflara, than i t is in Gilan, wherp it 1n 

Ul'H~d in town8 and the AstAra area. However thP firr~d. bri ~k 

produced previouRly in tho Har'lbt <H'na j p, of 71oor riu ·11.i 1-:_v nri<l 

it"l dnmaged by weathering. Sornn of the fired brick found :in 

. Ma~ouleh ha5 been imported frorn Tehran. Kilnu in the Bcll­

shahr area which previouely produced tiles have now, wbere 

etill functioning, changed to small ncale brick production. 

'l1here are a large number of brick kiln~ in that area. 

Bricks should be laid c.o as to have a proper bond throue;h 

the thicknees of the wall, alon~ its length and at corner$. 

As with elsewhere in Iran, this in not always properly clone. 

Infil walls betwerm vertical columns are often only one brj.el· 

thick and are liable to fall down. li'ired brick \Wall~ were 

observed wi th only a mud mortr:i.r in Turkomansara. '.11here it'I. 

no adhesion in such a wall and it will be easily damagect. 

The following mortars can be used: 

Cernent Lime Sand Powdered Brick 

1 1 6 

1 2 9* 
1 - 6 

1 1 8 

1 3 
1 - 3 

* Hecomnended for the Cacpian H0p;j on 

The chart shows conniclerable w1rintion: dif:1'cr-:_,nl; Pd:.:8:; Fi 1 ! 

be preferable under diff erent climo.tic condition;,, cliJ f"l''nt· 

qunlity of materials trned and different functiori~1 of hlT' 1 
•• :·111 

hvailability of materials will also af rect the c}1oicn or r1or 

tar. To illustrate tllis variation, lime sets beth'r in n 

moist atmo~phere, eince the chernical reactioh which lirnr: 
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ti;oet11 through in setting require8 the preaence of water or 
water vapour: Mortar mixe~ should not be 8tronger th~m thê 
brick itself. In general, mortare containin~ cernent ar0 le~0 

likely to cause failure. 

A cornr10n fault in bricklayinr; in to n.ttempt to :;av·~ rnr1rt ·•r 

by only applying it to hori~ontnl ,-jointr~. By prorJ(rL;' fiJ'I 

ing the vertical joints as well, the ntrenr,th of a 1·inll cùn 

be increa~ed by 20% to 25%. Brickr~ nhould ~ll wny!"l be thor­

oughly wet by Bubmergence in a bucket of water bef ore they 
are laid. ·This greRtly helpf'l 8.dhf!!'don between brick and :tnor-­

tar. 

It is common practise in Iran to build up corners before 

infillin(j the wall. This ir; done to f implify the probl i:-~mt3 

of linine; up and levelling. However, this practise ·produc0:1 

badly bonded and weak cornere. . Corn(~rs Rre cri tical st;rer.e · 

area~ in an earthquake and this practi~e ~hould be disconti.11-

ued. Brick courses should be laid continuously and wall 

building ehould progre5s e~enly. 
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Concrete Block Walle 

Hollow concrète blacks are produced in small y8rds all over 

the coaatnl area of the Ca8pian. 

rroduction yards often f'mploy only two lll!'n, 11'.'Î !If': 'l. f'irnrlf' 

block preotS. Distancer1 for trnnr1r·ort:L11r; tl1(! IJJ [)(' I:~· tri l·;J1r• 

buildinr.; site are small and thin wallinr; r~;y;;l~r'r'1 J;:, porulni· 

in part becnuse of itn wide avnilnbility. 'I'hr~ cor~t; of hlocJ~r·. 

vary depending on the quantity of cernent used. Cn0 bae; of 

cernent per forty hlock~ produces moderately strong blockB, 
~elling at thirty rials each (1978). One bag of cement pcr 
seventy blocks produces ~ wenk black nelling at tw8nty-f~v0 
rialf'l each (1978). Because thr; latt;er are cheaper thr,;7 :n:P 

more commonly used. The cernent proportion in theso blockn 
i~ too low and a major criticis~ in thnt the blocks are of 

poor quali ty and deterioratc quickly. 

Concrete block walla Rre only bondod lon~itudinally. Walla 
used in the Caspian are one block thick. Mortar if3 Rf'pl:tcrl 

to face edge~ only anrl to onA header face (e.g. ths blo~k 

adjacent to i t). This doe~ not produce a good moistn:t'P rc r~ ··· 

istant wall, and renclering of exporied Aurfaces ln es .c1d:iri:1 .. 

Concrete wall~ are quick to huild, t8ldnr: nhout lwlf Lhn 

tirne re11uired for a compnr;'lblPo fircd brick wall. ~1 l1c ,içdnL 

ing of blocks is, however, not very r.tronr; ancl it in c: f;rr1·.1 

ely sur::ceptible to r:round r10vement, resulting p11rtic11J·; 1'1.y 

in f 8ilure at cornerB. ConcrP,t c colunms hrtve a pocJr : l ~ri·, 1 •· 1 

nerrn :ratio and are unDtable. 'I'hene hand mnde blocl:; (11~~11•, 

a hand press) are only sui table for single storcy bu i] ' 1 in: · 

for more tlrnn this mRchine mndo blockB a:re neccr"r.;cory, "'1i·, 1·1 

have a greater comprension ntrcnc;th. To improvc trw ;.!; !!) i' 

ity of the wall, vertical rPinforc:inr; b< 1 rr:; CnJJ bP u:,:i:'d 1 \,ri 1 1, 

the bollow of the blocks filled in with 1nort.'1r. ~~11ir~ ~1i 11, 
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however, con~'dderahly incrense the cost. The lack of qualit;r 
control in both manufncture and buildinp: often result t's in 

poor qualit3r wall~. Damp proof course~ should lFô UD'cd pt; 

the base of the wall to resist the penetration of mo:Li::tui·<i'. 

On the other hand, it. in locall:,' hclicv1'cl that tlw i.·r:ll 111:•,~.' 

blockn will lfü1t at le;:wt a }11mcJrr)c] ;yenrr;. It L· f• l_I'. f.:\1!"!; 

thio is an exae;geration rmd relc~ctr: over confidcnC'! in nr 1 1,1 

prestige materiale. 
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' Wall Renders-

All materials deteriorate to SOPlf: extent with the p~88~1.f/~ h.f' 

time; obviously some more rRpidl;v thnn others. It iR p:1.rti1·;.w 

ulnrly important to ensure thn.t; ttlis clE:tcrinr~i-l;i C'n dof:n not 

t.'."tke place to the ext8nt th·ti: t11": i::Lru<~t11re 11°1:u1"c~r,:i 11n~:1:•f.r 0 ., 

The deterior~tion of materil'lls cr11n nccur in snv··:rnl W\YP: 

by corrosion (l'\s in the rustinp; of ircu or f1tf'Pl, Nhich is 
a chemical reaction and can reduce the ntren~th of the m~t­

eri~l); by dam~ge through imp~ct nnd l'l.br~aion; ~nd by the 

effects of the we~ther. The above are not nn exclusive lint, 

é\nd in addition the deteriorrition of timber is disc1rnfinrl in 

the nection on timbet'. 

:For the indigenous rr1~terials of the Cnspian Region, thEJ effc:~r·!;~: 

of the weather, notably rrtin, is most likely to cr1us·e d·H~1np;1> 

to " buildinp;. In this context the walls are pF1.rticul~1rl;/ 

vulner,:i.ble. In most arens of the C?i.spinn a simple murl/rd;r.·· 1·1 

render is used to protect the wnll structure. Host of thP 

i11digenous wa.11 systems c<mt;'lin nmd, d.ther 1'S <1.n infiJJ 

(e.p:;., timber lnthine; n.nd mud pncking), a mort".J.r (e~g. CO:\JI'( 

stone wi th rrud mort~.r), or n.s the principle vmll rrrnteri ·· l 

(e.p;. mud brick walls). In nll Cfü'8S, ""' riud str11w renrl•q' ,,; 1 ! 

,qdhere well to the mud used in the WéÜl, and ,.;hile: nnnw1 l 

mrdntenn.nce is required, su.ch ~1 render is che1l,p rtnd f~ir•q1lo 

to use. A cernent rend er, h'lüc11 i s rn~~erin1i.1\'! for :1 conr·.r .. d; '' 

block wall, will not ndhor0 w0ll to m1JCl. In addition, 1 ·n111 .. i· 

renders, while not requiring such fr.c:qucnt rnrünte11t1nc~' 1 .,.. 

expensive and plé'\.ce <m adrlitionn.l J 0;1d on the fin.c~ne0n rd 11, 

house owner. Hence the chen-r.nesn of the n.nnually r 1·1int ., î.n ' 1 

rgud-r;traw rencler may outweif,h the ~idvnntflges of tlir: r:J(:J111 i · 

mainternince free cernent :r'ender, 11.nd in turn influcnc.e Ui· 

type of wall used. It has ~lso been noted that chinoh (1)'11 .\ 

earth) walls can l~st for n hundreci or rnore ye'.1!'8, prov:i•llrw 
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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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LOCATION:Masouleh, Gilan, Iran 
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Masouleh 
Soil Profiles 

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

yellow - brown clay 

gravel ---

grey - brown 

black - c lay 

yellow- brown clay 
gravelly 

gravel -

stone--_ 
-------------

328 

-t-
1 

0 
U1 . 

0 
U1 . -

'. 

T 
0 
U1 . 

+ 
0 
~ . 

_J_ 
0 
~ 



i........_ __ _ 

tr" 

.... _,..J \! 
~- ..... ,- ' r~. 

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

l 

~ ·.(._._,, 

, - I ~r·-· 
;:.:i~.,. ... ' 

'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 

battens~ 
~----

-~ndge pole 
~ /central post 

rafters f 1xed 
to plate at 
eaves 

watt plate 

--chmeh walls--~~ 

purlm 
hangers 

e1l1ng JOlsts 

posts_---+ 
support mg 
roof over 
a1van a1van 

platform 

ROOF TRUSS 

A 
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 
of JOISts 

posts a t 
lm c/c 
a round 
a1van 

platform 

a1van 

ndge pole 

central posts at 2 m c/c 

struts at 1.50- 2 m c/c 

"---• -· • cell mg 
ce1ling 

--chmeh walls--

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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rafters at 0.40 c/c 
5cm0 

------.... 

purlm 10cm 0--
battens 2cm 0--

rafters f 1xed 
to plate at 
eaves 

ring beam 

po s t_S_~a-=---t-t 
1m c/c 

platform 

ridge pole 
central posts at 2 m. clc 

stru ts at 1. 50 c/c 

sec on da ry stru ts 
at 3m c/c 

hangers at 1.50c/i 

..---_wall fram1ng1-----+ 

ROOF 

c 
TRUSS w1th two tiers of struts, used on steep 

p1tched roofs (55°), w1th thatch covenng. 
Surveyed 1n Sh1Jan, Gllan. 

Sc ale - -- -0 1 2H 
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·thatching. Reed thatch bas battens spaced at· 20 cm. centres. 

For rice th~Ltch the spacing can vary, depending on the method 

of fixing used ( see section on ri ce thatching process).. Pn 1· 

ticularly through the use of the doubh~ tier of strutn, th:i •; 

truss makes use of relatively small poles to prnvidc n l1'1T'.' 

roof area. 
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1 J ~ t ai 1 of t ru n ;~ 
fr2mcwor~-: for '1 

s 1J 8 0 t rie t a 1 r o or 
((lnleh Hud Lhan). 
ThP central sup­
portirn:~ post is 
sePn in the middle. 

Diar;onrtl bracing 
js used within the 
roof frnmPwork to 
providP ricidity. 

---·· ---------. 
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flrialyrdr:i of Hoof Tru~se~ 

With many traditional building methodr'., the hui.ldr!r m:iJ;-n::~ 

Ur'e of his E'ripirical kno1"1edge ncr'.1111111l~d;•·d ''lirl r.·~ 1 • :·'cl th·1n 

thr01JJ';h c;enerationf1 of e:;.~periment:,l;ion, ·b11f",r<I r 11 L•·i:1! ·11· 

error. The refJUlt is often extrer111::l;y nct>.lll'<' f;". !1,1.1 I f:i) 1 u1 · 

derr:tand the beheviour and requirern~nt:> of a roof Jrnrn•::Hr1J·I· + 

it is helpful to take an anRlytical approach. This cRn 

as~iet in locating area~ needing improvement. 

In thi:! c::i.lculation of loadn applied to a roof tru::i::.1, vnr:iott~ 

r~ctors are taken into considerntion. The dead load of the 

roof connista of the roof coverivc (thntch, ~hingle, ' etc.) 

and ~)tructural members ( raftPrn, rurl ine, post l.5 nnd fixinr7;[_;). 

The live lands of the root are the chnngeable loads (~now, 

windload, mRintPnRnce workers, etc.). The f'.Um of the~'le 

two allow one to cnlculnte lrnw strorn=': thP roof mn:-;t rlP,, nnd 

hm·1 heavy, which in itrl turn affecta how much land thr~ 1J:1 1.lt:1 

and founrlations will have to carry. 

The se loads vary accordinc; to the dqr;rce of pitc11 on thr' rc·of" 

Snow load decrea~es i1ith increane in. riitch. For eYéJP1plc, fo1' 

a roof at 25°, if the snow load wru1 calculrited at 1.'~h.H/I , 
. ' ...... 

the equi valent for a roof at 50° pi tell would be only .1rn l i/I'1' 

slightly lef':s than 1/3. It iR ur:;1w.lly nece~Jsar;y tu clesj f';n 

for th0 worEt condition ro11riibli:'. In thr cR.or'r. of ntlO\·r 

1.0<1.d, tl-1iL; :i.n not tlw rrorlnet worl·r,d nu1; fn11ri +;11,: :''Tr''1'" 

:1no1rnt o.r snmv ovr~r a rcriocl ol' t: .i111r', but-; t11c' :i il, 1 iJ1r~1 ·· L 

th0 rinirnmt of snow thRt will col1 ~;et 011 the ro•:J f d11 ri l!' · 

hcavie~t snowfall. 

For a constant wind veloci ty, wincl lond incrPn:;e~; ;iJ'..('-o"'d-· 

inr 1: to pitch. Additionally, wind wilJ r;x(~rt pr('' :; 1 1r0, n11 

r:ome p1:1.rt1'3 of trie roof rind suction on otJ1r:r~~. Jîiylir'r ri.1 1 ···­

tion miel pre:"!"'.ure ocenr :1.t tl-w r~dr':r'ii nf f;l1c i·oo!'. r',[;. r· 1 

+ = pressure - :: suct1on 

TliP effect of wtncl on butldtngs 
"..," 
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pitches suff~r less from this effect than do lower pitch 

and flnt roofn, whP-rP rmction on trrn windward ~idt:J r-i.ml ede;(' 

can be considerable. On lir::;htwcight, sluülow pi.tched coof!ï 

(e.e;. sheet metal cladclinp; at 25°) considerobl0 c~.îr0 :·:11(.1\1Jd 

be tn.ken that the roof is not cl:i.m:1c;r~d by th:i ;:: ni~f'r,cl:. ~)hf'(.l 

inr_; can be stripped off in hirh p1::;ts of wind. Jn <:èO!J: :Î(l~ .. 

eration of this, the J.ighter roof covr~rinr: doc~~ nr1f; 1•r·1·c~-­

Sélrily reproduce bene.fit~ in ligh tnenB of mJpport inc; ,cd-; t·llc­

ture, since the framing munt be c<~pable of wi thr:tnndintt 

the8e additional pressure~. A tile roof, nrovided it. i~ 

securely fixed to tho bRttene and cemented at the ridge 

and eave~ (a~ in Astara tile), can a~Gi~t in stabilieinB 

the roof ~tructure by its acld.nd weie,ht, counteracting tlio 

ri;uction effnct of the wind. In nhort, the econon:l in r;t1ue 

ture provided by uriing a light\,1eip;ht roof coverinr; i~ lim-

i ted. 

To a~rii8t al~o in countcractin1~ the effect of \·vind, mout 

rural houBen in the CaPipian Hegion are rrotocted l>y rlwltnr 

belt~ of tree8 c~ee micro-climnte and the hou~c). 

The roof framework itself nnrnt be nblc to r 0 r;:L·t hr 1 1;11. t:hr.' 

dend and live loads. 

The roof trUfH'je~ u:sed in the C:1.:~pinn HccJ.011 :1r' ll":t1·l;y :1·11 

VRri8tions of the conventimvll r:rtrutted pur1in roof. 1 rtii.r~ 

iri ru1 econol'lical forrn of roof wrJ0n t}icre :1.i' n ecml; 1·;• 1 ·1 ~ 1 1 

t;jtinn to :~uy1port t11r~ frnTJl<'i,·orl· :1lorw itc l''lli 1,11. ': , .. ,, 

:inc; u:;e of 11urlin:::; v:liieh 1irovidc ;;11py 1ort l;o t'rJ. r:!J 1 • 1
• 1 

Lhe effective [Jpnn of the rn.ftcrn i~ reduec~d nric' t!1· y ''"'1 

con~equently be formed .frorn smal :1er membPrs thnn F<111lJ 

1w.ve bccn neceneary in the nbrence of purlins. Ind i. vi (l11:1 l 

tirnber membert"J cn.n be con~idernhly thinner thcin tho:;i· n ,: 

in a flat roof of ~imilar Apnn. 
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However, mo~t of the mernbers in the tru~se~ ~hown nre in 

compre~3ion (fig. a ). Those momberg must be ~tron~ enough 

to carry the load~ applied on thP.rn withont deflection 11r 

fnilurc. Equn.1ly, t11n poi.nt ·1 o:tdr1, :ln rtt tlw bn;".r· ol' f IF; 

central po121ti-1, munt 1H~ effoct:i V<' l;r tT'.1nnfr)rrc·d t:t• t:!w '•'; nv· 
turrJ bclow. It hrrn br~en not1'(i in '11nr·; B l,11:1{ 111· ~~1· 1 • .J) 

post wan placed din~ctl;y into tl11) ~;op of t11 1 1:l1i 1)'.'11 li 1 1 l. 

Although thi:'3 detail ifl not univr'r~·:;il in tli" rn· 1 •:
1

, it J;:~ 

worth illufltrati111:5 a8 11. particlllarly weak point. The po:".lt; 

can t:sink down into the maRl3 of the wall. It should be re·­

strr-lined by a plate alonr, the top of the wall, wllich 1.wuld 

:.~pread the point lond ovnr R lnre;or :~rea. In tlJ'? ('V1nd; of 

this central po~t movinr; downwr~rdr~, the joint~ nt thn nr1·1fp•; 

will corne under p;ren.ter ten~ion and are 8180 1i1'.r>l;v tn Cn·l 1. 

Another area of wenkne:'1f' commonl;~' OC(~ur~ nt the foot or t;!u' 

rJtrut~. These membern are in compre:'l::oion, carryinc tlv· l(y1~1 

from 'the purlin and rafters R.bove. 'i1he naturf; of thif' p:rol, 

lem can bPiü bf; ilJ_u:.~trated by R c;imple trüu1r~le (fit~· 1.). 

Bides A and B are in comprM~d.c1n, carryine; thP lond. or t!Jc· 

roof, A being the rafter nnd B the nt rut. C, the cc il ·t w; 

11oi0t actine; :l.S a tie bar, must act to ref;Jtrnin thi1'l d 1 ' n .. 

ward Rnd hence outwarcl movement. The joisb"' at; E :•nd F 

nro :i.n tem~ion whcn no b1oc1:ing in providcd. to rc::::i:-:t f;l1•1 

compreEsion of A or B; in tlw ·~vrmt of failurc thi:" 111 n1 1 J 1.I 

allov1, for1 exé1mple, B t110 ntrtrt i;o rnovG ot1t\~u1_:rd:-;. It L !"'! 

commonly oh:'lervr;d tlw t th in ,joint wun f orri0d l>;y ni 1;ir11 ~/ 

mdling thn foot of thn r,trut to tlw runncr or .:joi !; '" 1 1n 

ri~ in fic:.h, at nn o11l:i.que nn1:~1,~. 'J11ti.:o: i:1 Jib'.l;y ic l· în 

suf ficient to re~train i t !~ rnovmrinnt. A method nm~;t bn !. 1 ~,..,' 

thnt will provide a connterRctinr; force to trli:1 rot '111 ; ;'J 

movement, e.g. provide a comprcr:·:üon joint. In coi. 1 .itl ·• -· 

in(j this, and in the context of other jointf~ witi1iJ1 U1,· t''" · • 

frame, it rn.ust bP, rrm0rnbered thri.t th0 clend lon.d c1nd th• 

1:mow load apply a predominantly do\.\r:n.Wnrd forcn, 1r.rhir:)l l'11l: 
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rnember8 euch_ ae the Btrut rnentioned above in compre~t=iion• 

However wind loading exert~ different force~: suction, 

which can lift the Btructure, nnd an overturni ne; ef f (~C !; 

caur1cd by pren~mre on onf:; ~idP of the ror·f. Both !;)J!'f'( 

cci.n alter the ::;tref'lcer, in thP frrtmeworl{ - joi11tt1 nurn1·,11;y 

in c01Pprel'3sion cRn be reverr;~d rind ·lY' i:n tC'nr>Ï.'.ll'. 'T1h L . 

effect will furthP-rmore bP inti'r1·1itt,>nt, ri.o th·•l; ,jn.i.nf· · 

and mernbers will be potentially in compres'don nt c1n(~ t;:i.nH:i 

and tension Ht another. In effect, a joint in likely to · 
be shaken at any time by a force contrary to the one it 
is already eubject to. Thi~ situntion ia vastly -exn~cer~ 

ated in Rn earthquake. 

Rigid jôint~ a~ illu0trat·~d above 8hou.ld have propor blnck:i n· · 

again~t which the JTJember can ymsh. Thin ideally could bf~ 

providcd by n sprend1;r connr:ctinc · from the foot of the 

1'3trut nt one side to the foot or the otrut on the otber 

side (fig. c ) • The member upon which i t reôta ishould hnvc~ 

ite connecting :!lurfn.ce at a ric;ht angle to the force0 

av:ainE:t it, and prefera11ly ~ome form of c:u1•Hwt connector 

should be uRed to link the 5trut to thn joürt, providinr:; 

re~istance to tension occuri11f~ wt1en rttctic)n in :-1,rJpJ_ir'ld t;o 

the roof f'mrfRce (fig. c ) • In the .'?hallOl·r p:i.tf',11 roof ;1 

hangerB are uned which tranflfer thn lo;id v0rtic;1.ll~y do .in 

onto the ceiling ,joir:ts. This rrovidcf~ 11 rnorc r;~;·1hle ·;on·~ 

other. Many jointA used in thP roof ntrnetnr0 nr·~ ~d1111,ly 

boùnd tic;htly tOf~t'tl1nr 1dtl1 I'0j"~• 'rJü;'. t'f)pC :ir• lll''f, 1 

j~: J11:1dr? frorr1 local] ;y :1v:1.il~:i.ble 1·1 tf;~èr:i.:llŒ,: ·- Tir L1
• 

l''"~cJ~3, .split wood (Ui3f'd in t1iin i:tripu). ~l1Jt~h!; J·.1:,!1i1" 

of tt'-10 poles providen r:rn adequ::ito joint, and in :1r.ld:.itj·,•· 

allow:s the membP.n~ :')Orne move111P.nt. The joint in rnorc :i 1• 

lwrmony wi th the inherent moverni::>nt of both timlv' r it ;:·r· l f 

and the whole roof ;·tructurc, nnd doe1ï not fail when thî.~'l 

inovement occurp,. On the othor hand, 11nch 1Rd1:irw;~; d('t; 1 ·1·-· 



iorate quite_rapidly and need to be maintained or replaced 

periodically. It should be noted that the ~trength of the 
joint dictate~ how strong the whole framework will be 

(~tre~S i~ COncentrHted at thege point~) • 
. .. 

Vertical member8 in the trufrn r~hould also hf: rrovidPrl witl·· 

lateral brc:lcing, particularly to resi.r'>t unusuriJ. forer-'::~ 

(e.g. not the expected dead é:lnd live load~) such. as ocrur 

in earthquake~. Thi~ bracing ha~ been noted in mRny of 
the roof frameworkl"l, but l'lhould be univerl"!al. 

The problem~ of connectinc; membere together in the roo.f 
framework apply particula+ly when untrimmed polea are ueed. 
More aophisticated connectionl'l are por;nible when ~qunred 

timber i~ used. At5 an example of joinery, the l'ltandn.rd 
at Kodir and Kojur is excellent. However, it i~ worth 
stre~gine; again that joints between member1'1 in all part~ 
of the building are extremely important and ~hould be mRde 

with care. 
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Detail of joinery at the eR.ves of thP Khan' [3 house in Kodir. 

E:1v~s detail ~:it the' corner of t>H" roof. ~~hi.rwlcs can be 
scf'n pro,i~'ctjnri: out hr,~ronrl tl10 roof frarr,•'1.·:ork. 
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Timber dctéülinr~ in hodir is of extremely 
hic·h quali ty. Capital ;:md eaves detail of 
Ehan's housr,. 

Balustr:1d.0 dPtnil. 
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Thatch: 

There are two types of thatching material in thr Caspian 

Region: rced thatch and rice thatch. Whc:rc it in nvailnblr1 , 

reed thatch is preferred to rice thatch sine<" thP rie(~ nteni~ 

c;:m be used for animal fodder And for m:i.king lt·ind.i craft;1 n.H.~1. 

ns riats and baskets. Reed thnteh ::ilf~O J_c1f1tn nlrqry;t ti1Ï'''.' " 

lonp; as rice thatch ri.nd is lf•rrn uuflceptiblc to ~d;t;·1r~k· L,,· .1<•' c 

and mi ce. However, wi th the r0clamation of marshlnnd and f;h · 

channellinr; of irrigation water in concrete pipes thl'! a\rail-· 

ability of reed has been reduced, Rnd rice thRtèh is in mor~ 
widespread use. This type of thRtch occurs primarily in the 
rice growing pl~ins of Gilnn between the marshes and th~ f oo+­
hill s. 

rl1here are two mcthods of ri ce stem thatching. In both c~HJf'F3, 

aftcr the hnrvesting the rice is removed from th~~ stem by hn" L 

in~ with a larBe woodcn mall~t. The stems are collected in 

larr~e bundles either for home use or for sale _( 200, to 300 ri: 11 ; 

per 50 bundles). A one hectare field produces about 4AO .~f 
these bundles. Large bundles are divided into hnlf kilo 
sheaves for Uf3e in tlrn.tchinr; (kuloosh). 

A 100m2 house wi th a 55°roof pi tch and. a 170~2 FJurfn.cP 1:1 :r''' 1 

tri.JrnE1 about two dé!YS to COV<'r, r•mploy:i np: six: ITIPTl: f;wo !1Jl)t1 i Il 

volved in tranf3porting anci 11rn1).'1rinr: the bundlcn, on(' ü1 L11t' 1 

inc; bundles to the mm1 on the roof, two in fnnning the lrt1r1.i L' 

out and one man in fixing tho bundl€'s. Annual mainte1vuic 1
• 

consists primarily of tightening the ropPs holding doi,,rn t;l1 

thatch on the ridge, with new fope used if necensary4 Al 
tbough 11 rice thatch roof lasts .. fl.bout seven ycorn and. f:V'.:!1 

up to twelve years where a l::i.r~e quantity of liu11dlnr1 l!:1s 11 

used to provide a thick thntch, rc•placemcnt in in o:nr:r1 i r1r-- •' 1' 

cess; each year old bundles ar~ rerr1oved and JH~v! ndd :~cl, no t !· 

it is not necessary to replace thP wholf'!' roof ~·.t c1 nr~ t~imf'~ 
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There are a number of problems with rice thatch roofs, fire 
beinp; the most serious. Sugp;estions for fire retardant.:·pro-- .. . 

cesses are made in the section on preservation of timber. 
The th8.tch also harbours insects. ( cspecially bcr-:s), rats 1:r}· l r' 11 

destroy the rice stems, and snakcs which, accordin~ to th 0 

local people, do no harm and f"'Flt the r."lts. Oldf'r roof8 1 .ir1 

r-3.ddition, become dirty, and dnrjrw '1id1 windn nrtd r: 1 ir1 clir·i 

r-ind particles of rico straw fr:ül into the roonw l,,:·1 01_t1~ Hir·': 

wind s, comrnon du ring the auturnn, cnn damap;e tlrn roof. l"ro­

tection agn.inst this is provided by th~ trPes which surrotmd 

nearly every house and act as wind breaks. 

On the other hand, since most p~ople in the areas with ricc 
thatch grow th~ir own ri ce, mue h of the tlrntch r~ qui red foi' 

annual maintenance is free. \mile tbr upke~p of suc.h roo.fG 

re~1irc sorne attention and labour cach year, the capital co~I 
of such roofing is low. Furtlrnrmore, tlHitch proviclcs e;ood 

insulation against extremes of ternperature sincn still. air 
is trapned within and behind the thatch, and air itsclf is 
a poor conductor of hent or cold. This 8llows thn roof .~pncr 

to be used for food storage, which wns point"d out lJy loenl 

people interviewed as being a.n adv~mtRr;~ ov0r tbc 11r•r- of 

sheet metal roofing. 

Many people desire to change from the use of thatch to r.-~lw''l; 

rnetéü, which, while invol vinr; n r;rerül"'r capital cont, rr>q1 1 i 1:' 

less maintenance. 

. ..... 
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Rice thatch held between two battens (Sumesara/Dogoor area) 

Rice stems are bundled into sheavcs w~ip;hing npproximntel;~r 

half a kilo. These sheaves Rre bound top n.nd hottom wi.th 

string, also made from rice otnms (fig. ~). 

To prepare the sheaf for tu3~ :Ln th.citGhinri;, tlJ,~ ~,t;r.irw; HC'ff 

the top is moved slightly rrnRrcr to thr) r'nd ;1nd t: i r:;b·t;·:'·ni~d. 

A handful of stP-ms are pulJed out l1eyond thr~ r•nd of thn Bh":' 1
··, 

and are then pulled down and wound tightly round the top of 

the sheaf (fig. b & c). The sheaf is then thrown to the 

roofer who unties the lower binding string, fRns out th(! 

stems and pushes t~e b6und top between the battons on the 
roof (fig. d). The battens ar~ at 15 cm. centres. The dt:~-· 

tance between bundles along a b:::itten is on average 30 cm~ 

The bundles below are spaced in between the bundles on th~ 

batten above (fig. e). 

At the ridge, the th~tch is he1d in position by strinr; liie•·,ri 

over from one side of th8 roof to the other and attAched to 

poles pushed through horizontnlly below the rid~e. This rnJl 

must be tightened an:nually and rcplaced when n~cesrrnr;y to 

ensure thf:! good condition of the roof. If thr' rope :t~; lo·i~:'r 

the high winds can rcmove the th~tch. 
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RICE THATCH HELD 
BETWEEN TWO 
BATTENS 
{Oogoor) 

Sheaves of nce stems 
a. bundle as stored 
b. preparat1on of bundle 

for thatchmg; stems 
pulled out and bound 
round top of bundle (1) 

c. bundle ready for use 

d. boun d tops pushed 
between battens 

e.spacing of bundles 

- ~\ j 
\\1 

e 

a c 

[' . ~ lScmI~ nif .1!'.-tll r.:;, IH "" 

Rafters-- --·--

~attens-··--u -<-- 1.1 5 m. :li!"? ~~ ®Ho :~ M===-
~ {1,, w·r.1.1.11 ~ 

Bound tops of 
bund les __ ·-·- ··-·-------- ··-···--
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Abovc: R. handful of rice 
stems are pulled out above 
the top of th0 bundle. 

. 
\ "Ir~ ... 

i 

I 
Bun~lc rendy to be p3sscd 
to roof~r. 

·- ----··-· - -·-
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Frojrctin~ stems are pulled 
do~~ and bound round top of 
bundle. 
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Vici."l fron1 in~ide roof. 13ound 
top~ of bunrllc projPctin~ 
bPtw0rn brtttens. 



Dt;bli 1 of the 
battP!ns. 

Ov·0 rr1:mf';:Ï nr (';1vN:; 0t 
end of thr~tch roof. 

i,,:0 r;t 
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Hice thatch tied to battens (Shanderme.n) 

Rice stews are bundled into sheaves weighing approximately 

half a kilo, all lying with thnir top at the same end, and 
bound near each end with rope nlso made from rie~ stems (a). 
Before being passed to the workr.rn on thr-. roof, the top b:h1d-­

ing string is moved up r,lir;htly towards the end :1nd t;jy;hte.tJ!'c~ ,, 

A handful of stems arc pulled out 30 cm. bcyond tbe eclge of 
the sheaf (b). The sheaf is thrown to the roofer who unti~~s 

the binding string at the lower end and. fans out the stemn (c). 
At the top end the stems that extend beyond the top of the 
main bundle are tied round the battens on the roof (d). 1'h(\f~~ 

battens are spaced at 30 cm. 

The rnethod for securing thatch at the ridge is the sam~ ns 
th8.t used on the "Dogoor" rnethod of thatching. 
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RICE THATCH TIED 
TO BATTENS 
{Shan der man) 

Sheaves of nce stems 
a. bund le as transported 

b. bundle as thrown to 
roof er; stems pu Ile d 
out for tying to battens 11 l 

c. bottom bmd1ng stnng 
removed; stems fanned 
out 

d. tying of bundles t o 
battens 

e. fixing at ndge w1th 
string laced over 
thatch ml 

Scale for a,b,c &e. 

0 o.so 1H 

Transport 

w 

li) 

E 
u 

0 
('Î 

a 

~ 01nding string 
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Riec strn th:itch in thP Sh;indPrrrnn arP;1 is tied to battens. 
ThPse photoc:,rar 1hs show the procPGs, looking up fro:n the 
underside of tho rocf. 

359 

~
J 

~.ftl ~ 
'18J 



------------------------------., 

·uo-ç~p::so:f 

u-ç +no paUUUJ 0JB SWd+s d4J 

·-·-·-----------· 

09€ • ~'>TT!J1~. tHllù p02psd 

l{'J-11"1 8~nl0Lj_ p,_ilFJ'.tl:l['.:j. Hd~J 

-1 

•JaJOOJ aqq_ Lq paA-çaoaJ 
~u-çoq a1punq qo+e4+ ao-i:H 

• "' 'i>., 
: . '' . ' '"" "\ 

; " \' :--1 ~ ~ ~ t '11 
' ' ' \~~ '\\ ' 

' .. ·' 



Reed thatch (Shijan) 

Reeds are bundled toGether into sheaves and tied near the 
top and bottom (fig. a). Prior to being used on a roof, th~ 
top bindine; string is moved up slir;htly tovmrds the end of f;1,,· 

sheaf and tightened. A handful of reeds is pullc>d out rougr1·1 

30 cm. beyond the top, and pulled clown rmd wound ronnd t;trn 

top 20 to 25 cm. of the main sheRf (figs. b & c). The shenf 

is passed to the roofer, who places it on the horizontal bat­
tens of the roof so that the top binder is just above the . 
batten. The bound end of the sheaf is then pulled down be-:­
hind the batten and tucked in front of ·the lower batten 20 cm. 
below (fig. d). The ridge is bound over with rope, attached 
to pales pushed horizontally throngh the roof just below thr. 
ridge. At the eaves, the lowest layer of thatch is of rie~ 
stems which, being shorter thn.n the re~d, are covercd on the 
outside by the layer of recd thntch immediately.above. 

Near the marshland north of Sari reed thntch roofs have hor­
izontal bamboos placed over the thatch, tied throue;h the thn f:r.·h 
to the inner framework with string. These battens serve.ta 
hold the thatch tightly in place (fig. e). 

Reeds take four to five days to dry nfter cuttinG before tho;; 
can be used. A two room house takes thrce to four days to 
thatch, with five to six workrrs. The organisation of labour 
is the same as it is for ricA thatch. 

Reed thatch lasts about fiftcen years but replacem0nt is 011 

ongoing process. 

Heclamation of marshland in Ma7.andaran has reduccd th(" our11J: 

of raw material, and nearly nll new buildine;s A.r~ roofod vdt;l, 

sheet metal. 
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REED THATCH 
(Sh1Jan) 

Sheaves of reed stems 
a. bundle pnor to use 

on roof 

b. preparat1on of bundle 
for thatchmg; stems 
pulled out and bound 
round top of bundle m 

c. bundle ready for use 

d. bound top pulled 
over batten and 
tucked 1n above 
batten be low 

ln Mazandaran, add1t1onal 
battens over thatch (e) 
are t1ed through to 
main battens 

Sea le 
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Reed thatch has the disadvantages of fire risk, insects and 
dust, but i~less subj~ct to attack by mice and rats than 
rice thatch. 

Heed thatch can be used on lower pitch roofs thnn rii:~t"! tl\rd~ 1 ; , 

'1.nd nlthoue;h this is not th~ en~~" in Gil0n, pitch~c:; ~u·~- (~on, 

siderably lower in lbzandar;.Jn vrhnre th0 rn:i.nfall Ü> ](H{''I'• 

Nethods arc suggested in tl1e section on preservntion of tim­
ber which are also applicable to reed thatch for reducing tl1 

fire risk and insect attack. 
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Internal d2tail of 
reed th~tch show­
ing bun(~l,~s pulled 
ovr?r hC'l.ttens mld 
tucked hchind bat­
ten below. 

A housA with recd 
th;.\tchin?r, and rced 
walls. Zebar Kenar. 
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