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Tecbnolog;r 

Introduction-: 

The particular topographical, environmental, and socio-cttltu:ra1 

conditions of the Caspian Rep;ion hri.ve produced a range of 

building techniques unlike those found in the rer1t of ·Iran., . 

'rlie area. is also noted for its hi.ri;li riuality buiJdinr~q 

The hir;h rainfall demn.nrls tllnt in P1ont ror-;irmn r•ttcll'·rl rot"f « 

must be used, but this is alno mndP ponsibl(; by the lnrgr'.1 

supplies of timber that have been avRilnble for building. 

Thus timber building technolor:.s and craftsm::urnhip have renched - .. 

a hir,h degree _of excellence in the area. On the other h1:u1d, 

some materials ·in comJl'lon use elsewhere in Irru1 nre lerm f,ui-f;-­

able here because of the climate: the problems of producing 

and maintaining moulded mud brick in a.n area wi th hj.rt1 rntn ... 

fall and humidity limit its use. The system of steel benm" 

and brick jack arches, common throup;bout Iran, is not suit-· 
able in thA damp clim3te because of rusting. Proximity to 

the sea also causes deterioration to sorne materials throur;h 

increased corrosion and damage from salts. Techniquon havn 
been modified to meet the specific needs of an aren, ns in 

the ree;ion west of Kotjur. Her8 the norrnally flr1t, tirrib0r 

and rnud roof, which is typical of the cirier centréll nnd 

southern Alborz, is built as a double pitch roof at ?5° an· 

a response to a slightly higher rainfall. A pitched rnud 

roof is extremely unusunl, but has heen noted Rlso in /tfr·:h'.•n·, 

istan. 

Temperatures are not extreme in the Cnupinn Rog:ion. '111.HH'P · 

fore the need for insulation from snvere hAat or colrl 1 s '·'"": 

cornpared with, for example; thP central plateau of lrnn, 1c,,,. , r• 

thick walls are important to rnoderate the harsh effPc!;n ·nr 
the climate. In the coastal arc as especially, thin \·1.1U. El 

are sufficient and the use of locally grown materiRlG 8r" 

mlitable for this purpose. 
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Broadly speaking, the coastal areas have bouses with light 
weight frame construction, such as timber lath with mud pack­
ing, branches woven between vertical posts, or reed walls. 
In general, the mountain areas have bouses with loadbr~rin~ 
walls, made of mat~rials such as lo~, stonc, mud brick,. o~ 
packed mud (chineh). There is a transition are~ betwrrn ~11~ 

two which roughly coincides with the foothill arPRR, rr i11 

Astara and Behshahr .districts ~10rr fired brick walls nre 
used. 

Regional variations in construction are most clearly ref~ec­
ted in the roof types of the Caspian Region, showing c:hn.np;es 
in climate and available materials. The available matnriRls 
are in many cases closely linked to the occupation of bhf? 

hoi.1 se owner, such as a ri ce cul ti vntor producing his owti 
thatch for roofing. The roof is perhaps the most important 
part of the bouse construction. Its upkeep and maintenance 
are essential to ensure the good condition of the walls nnd 
spaces below. On the plains of Gilan roofs usually hRVC a 
low overhang on the north and west sides of the buildinB ta 
protect the more vulnerable walls from rain and snow. 

There are three main indigenous roof coverine;s in the C8sp.i ···i1: 

shingles, thatch, and two types o.f cl:::i.y tile. Flrlt roofs ,·:p~. 

also used in the drier are as ( e. g. Ko;jur) along wi th llason1 eh. 
Even wi thin the use of one particular ma te rial su ch as thri. ~:ch, 

the pitched angle of the roof vAries accorctin~ to cih~nces ir1 

local climatic conditions. 

Clrnntjes in the availability of mn.t(;rirüs (for ox:unplf~, f;lw · 

shortap;e of logs for walling due to restrictions b;v t1 1
·' F.rn· 

estry Department and in some r-treas due to deplef;ion or f'o1· · 

ests) have recently altered some of the methods of ho1ir·'~ 

building. Throughout the coastal region concret~ bloct is 
becomin~ fashionable as a wallinc rnaterial. Sheet metRl 
roofing is even more widespread and is replacinG other roof 
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covering techniques in nearly all areas except for the Astara 
region. Both these materials have become popular becauée they 
are believed to be long lasting, maintenance free and preeti­
gious. However, these materials have sorne disadvantages aH ~01.1. 

The benefits and disadvanta~es of each materi~l are nnt nJun~r 
obvious. Thatching is usually :i. fmnily or commun:ity ~~uO{H'·r':\--" 

ti ve effort, paid for in kind - lunch is provid r~d by the hOilf'.U 

owner on each day worked and there is the knowledp;e thr1t aBsi­

stance will in turn be needed by otbers in the community. 
Sheet metal roofin~ is done by a specialist (halabzan) and 
must be paid for in cash. The economic capabilities of the 
house owner may not allow him to meet a heavy expense at one 
time. The thermal insulation of thntch or tile roofs is val­
uable in permitting the roof space to be used for food storn.r; 1 ~. 

This can not be done with sheet metal roofs, which tranemit 
extremes of ternperature to the interior. 

The indigenous building methods of the CaspiRn Region ~r~ in 

close harmony with the Anvironmfrntal and socioeconomic cornli-· 

tians of the area and any replacement materials or technolorJ "i.~ 
should retain this relationship. Dr. M. Sotudeh in his book 
"From Astara to AstRrabad", expresses his apprehension abnnt 
the changes taking place in building technologien of the 

Caspian in the following quote: 
"E:x:perienced builders used the readily nvail~1ble huildinr~ · 

materials of their time such as stone, brick, r;ypsum nnd liw, 

( anrl timber) to create aesthetically appealing nnd d11J'rthJ1" 

buildinrr,R ••• In recent years rer~orrntruction hnn como j nb:J ''()1:· 1 1:· 1 

so rnosques Rnd stable historie builflincs are dc1r101.inb •d n:1d 

in their place buildine;s are r.ons tructed wi th concrctn b1 or; k!: 

and metal that display no delicacy or art, and the prinG::Jf~" of 

timP will show thnt th0y nr(' nnt an durable."* 

* M.Sotudeh, op.cit., pp.32-33. 
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HOUSING AND MATERIALS 
(figures in 1,000'n) 

Gilan Mazandaran 
f. 

Material Rural Urban Total Hural Urban 1l 1otal 

Heinf orced Concrete + + 1 + + '1 

Btone and Iron + + 1 + + + 

Stone and Wood 14 3 17 16 1 17 

Kiln Dried Brick 
+ 2 2 2 5 7 and Iran 

Kiln Dried Brick 4 19 24 15 2l~ 39 and Wood 
Wood 15 1 16 15 2 18 

Bun Dried Brick 103 11 115 91 1r: 1<!) 
nnd Wood ,) 

Sun Dried Brick 42 6 47 30 7 )13 
nnd Mud 
Straw + + + 2 + 2 

Othcr 48 5 52 56 l~ r)o 
.... _ . .,...,,.,., 

'l 1ri L · 1.l 227 l~? ;)?'' ')r17 t:,( \ ; ~ :~ : ! ' •. c_r. / .' 

- ~--

f:r:-om Statistical Yearbook 1973; 1352 (Mar.19?3-f'lnr.'1C17'~), 
Plan and Budget Orfjanisation, Statiotics Cr?ntre of Irnn, 
published June 1976. 
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Loads on Btructures 

V k.~ 

In order to propose strucutral improvements to builders in 
the CRspian Region, Rnd introduce mechanisms for rPsisting 
exceptional forces su ch as earthquRkes, a cl8ar 1mdPrntrtnd­

ing of the structurnl behaviour of buildinr;s and thn forces 
that act upon them is essential. A buildinrr: ~;hould br c;q 1•· 

able of resistine; or modifyincr trie ef fAct s o.f th(' ('nvl rtin··· 

ment according to the us ers 1 rcquirf~mEmt s. It mu nt n1r~o br' 

11ble to wi thstand all the forces to which i t will bt~ sub­
jected in use. These can be divided into forces and loads 
which are inherent in the building (dead loads: the weight 
of the structure) and those which are imposed upon it by 
humnns or the external environment (live loads: fixtures, 
snow, wind loads, and land movements as in landslides or 
earthqURkes). The distribution of a buildine;'s weight, as 
well as the applied loRds, throup;h the structure, det~J'l'ninf")S 

the shape, location and size of elements such Rs poste, 
beams and bearinB walls. Nany of these forces have a vnr­
tical action and accumul8tc from the top to th0 bnae of th~ 
structure so that the lower portions of a bu:i 1di:nfr, mur:;t 
support a greater load than thA upper portions. This in of 
primary importance when considering the foundations upon 
which the whole mass of the building will rest. ~rhe b~nrtnr1: 

capabilities of the soil below Rre nqually important .. 

Buildine;s are also subjected to vnrious loadinp;s accordinp; 
ta their use, which must be considered at the tim~ of con­
struction (e.e;., where rice is ston:d in the roof spnr.n or 
attic, the ceiline; joists must hr' cnpRhle of cRrryinr; th in 

additional load). Walls which are load bearin~ (such Rn 

rnRsonry walls) distribute the weie;ht of the structure mor''. 

evenly over a lRrger area of foundation. The walls thcM­
selves must have sufficient compressive strenBth to cnrry 
this load. Frarned wall construction transfers the load of 
the structure down th~ supporting posts into point loRds to 
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the foundations, concentrating the load of the building into 

small areas.- The infill walls between the framing a~~ tisually 
of light weight construction. The posts and foundation brlow 

must be capable of carrying this concentrated load. 

Snow loading concerns the roof pnrticuJ;1rly, m1cl the effr~e~! 

of different pitch on the mriount of fmoH Jo~i.(Unr~ in dcr 1 JL 

with in the analysis of roof t1·1rnrH:f1. Ilo1·rever, tl1r: r1:n<'i1 "lu· 1 

wil1 be transferred to the vmlls or posts supT1ortine; tlH) 

roof as a vertical force. Snow can, however, bP driven hori­
zontally or upwards by the wind, antl especially on til~ roof~ 

t~is shoul~ be considered. 

Wind Joading is especially a rrohloI!l in 1ocationr:3 sub,jcct to 

hi~h winds, such as the coastal plain of the Cnspian. The 

loads discusr3ed so far aprly forces directed tm·mrd the r:~ron:r•·I 

and can be taken by the compres~-dve strength of the wall n, · 

postR, etc. Wind loads basically act horizontally to thn 
buildine;. Increasing wind veloci ties apply corrf;spondinc; 

pressures ta the walls, roof and structure. The magnitude 

of these pressures depend not only on the wind's velocity 

but also on the size of the e;Aomctrical f orrn of the bu; ld irw, 

its orientation in the wind stream, nnd the friction effoct 

on the surface of the building. Furthcrmore, wind not 0J1l~r. 

exerts pressure on the wind1mrd sidP., but also consid(~n1bl1' 

suction on the leeward side, Rnd on the roof to R VR-ryirw: 

extent depending on thP type of roof (see section on Ho()f 

TrussAs). Wind cnn therefore exnrt Rn overturninr~ r~ff r·r;l:, 

ns in pushinc; an unrirdd frrun~~Horl;, nnd cnn nJ~~o Jif't ,,rt 

lit~htweip;ht clri_ddinc;. In liif':h ;Jindn i·ilrnlc bujJdirW'' c:1n 

be dif3locntcd. 

A landslide is a downhill movel11ent of land on the r:lor:r· nf' 

n hill or riountain, Rnd CRn 1)(~ cm1snd by he3vy rain, f~'1:r·tl1.: 

quri.kes anq also by construction, :riininrr, and other 81t;cr:-1f;i1 J' 

to thA nrltural stntc of the 1n.nd. The riovement of nolJ 
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causes displacement of the foundati~ns. In mild cases, 

although weakening the building, cracks in the walls, etc. 
may be the only visual signs. In severe crrnes the who1ê 

building may be carried away. Areas where there is R poss~ 

ibility of landsl~des occ11ring should be avoided for btlil~­

ing. 

Earthqur::tkes 
As with much of Iran, thn Caspinn rcgion has R history of 

enrthqualœs, resultinr; in dar.iap;n nnd derntruction to prop- · 

erty and loss of life. Perhaps of all the regions of Iran, 

the ca'spian inciigenous buiJ.dinr: (~mploys some of -the best 

earthquake resisting principles. 1rhis is certainly help~d .. 

by the availability of timber for building. However, ev~n 

tirnber buildine;s arf~ damar;cd by enrthquakcs if propcr pre­

cautions are not taken. In Japan where there is consider­

able experience in buildinF, with timber to resist earth­
quakes, darna.e;e is still rPcorded. In the Off-Tokachi earl;h··· 

quakc of 1968 more than L~ ,ooo wooden buildings totally or 

pRrtially collapsed.* 

The motion caused by an earthquake is complnx. The effect 

upon a building depends upon rnnny fnctors, rnich ar trH' con·-

di tion of the ground nnct the clir;tA.nce fror11 t1w epiccntrr: of 

the carthquake. .Motion at thr focur:; of the earl;}iqun1;•; in 

normally vertical and is actually lens d[_J.mar;in[; th'.ln trw rH1r' 

horizontal r:;i.ovement that occurs away from the epicent.re, 

which creates stress that can lend to collapse of thr~ bu i 111-· 

inc:. Stress i s partic11 lnrJ y kn 01·rn to concentr·1b~ nt tl1 c· 

cornÈ~rs of n buildinc; or at joint~~ br-:.twPen builclinr; nl•'.J!1·•11' !'., 

and those areas need special attention. 

The f ollowing are some simple r;nidelines to observ0 :in lrn i_ l,l · 

ing. It is important to provide a continuous fro.mr:d OJ' ·1·r· Ln 

force<l fountiation, so that tlrn buildint, will move éUJ n urd f.ir J 

structure. The plan of the building should idoally be s;rmJlH' f 

* Shirnrn Okamoto, Introduction_ tQ.__E~~thqu~.e fülG_in~;_·~jnr;, r!l"\77, _. 5~ri 
1:,1 :.;, P• )c. 

289 



rical and si~ple, ta reduce conflictin~ corners, and to 
erisure aa far··as possible thât each part of the building 
will behave in a similar way, and not transmit stress from 1 

for example, a str011gcr part to a weaker. The heic;ht of the 
building should also be unifoTin, since different heichts will. 
have R different concentrn.tion oJ ;·l:rc:~::. 

Structural framinG should be firml;y fixcd to tlir: foundnt:i.on .. 
Equally, the roof structure should be firmly fixed tn the 
framing, and in every case ring beams should b?! incorpornted 

nt least at the junction between roof nnd walls. 

Openings should he small, and positioned awa;;r from corners; 

preferably symmetrically. 

With frmned walls diac;omü bracing Ghonld be used. 

\~here possible, foundations should be laid on solid crnund: 

Soft e;round can itself lead to failure of the build.inr; <:rnd i11 

such locations correct foundations suited to soit struta 
should be used. 

Finally, crire and 8ttr::-ntion f3ho11lcl be pnid to tbt'; co:nsl;r11c'.l;Lr,'t 

of evcry detail in the building, anrl to its uplrnep. An ex·­

trerncly high proport:i,.on of buildinr::i; doriage occurs becmHH) 

simple rules of cood buildinc; were not followed. Reducing 
standards to rerluce costs C8n be fatnl. 

Dcnic;r1 .for eartbquak1~ protcct;j on 1ril.l be clincu::::;·r·d in ':'1:'11 

tcchnology section. 
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Foundations: 

Foundations -are in many cases insubstantial, but where ca.rè 
has been taken at least a shallow bed of stones is used. 

Footings sunk below ground level usually only reach down 50en1 • 

and are set in a mortar of lime and mud (~hefteh). This 1n 
coml"lon in the mountains but Jess so on the con:sbtl 11lHJn,q 

where stone is not so easily nvnilrihle. 

There should be a solid foundation with stones laid in mort~r 
(lime/clay mortar is cheap and sets very bard, but should only 
be used below ground level). Ideally, foundations should r,o 
down to a proper load bearing strata. A layer of sand betwecn 
the bearing strata and the foundAtion can help to isolA.té t!H' 

building from ground movement. 
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Platforms: 

Bouses on the coastal plain, to protect the building from 
possible flooding and the penctration of ground water, are 
largely built on platforrns. They vn.ry in heie;ht from 0 .. 50 m .. 
to 1. 50 m. , dependine; on the location ( SAe Typolog;y). Chmn~:r)fi 

in availability of materials for plritform cor.rntruction i.n !:(' 

cent years have not notably ch:mgecl tbe hn nie pnttc1 rn .. 

Platforms can be divided into three major typcu. 

A. Noted particularly where houses have a framed wall con­
struction. The vertical frruninr~ of the wRlln in mmk. into 
the ground. The platform is 80 to 100 cm. high. A hori~on­

tal timber member, joined to the vertical posts along tl1'2 up-· 

per edGes of the platform, forms a frame and the whole base 
is filled in wi th packed earth gi ving the plRtform an eartlwn 
floor. 

A variation of this type of plRtform has no solid infill but; 
is floored over with timber joists and floor boards, with n 
mud finishing layer. The sides of the platform, between thP 
framing, are filled with mud and stones. This type of plnt-­

form, al though protecting the structure ab ove ar;ainst Ti sirir~ 

dnmp from the ground, unes a conoid<~rnble amount of timbnr; 

and has been restricted by limits placed on the free fellin1p 

of trees in the forests. Addition8.lly, the lifesp11n of sneh 
a structure will be reduced by the decay of timber in ~ontnr:.I; 

with the damp ground, and preservrttiver~ must he uscd to rnni :· 1: 

this. Mu ch of the strenp;th of this type of pln t f orrri rwd th 1 • 

structure above, rPlies upon hRvinp; good joints nnd prop 1'r 

embedding of the posts in the ~round. 

fviany. of the platforms in newer framed houses now use a con·-­

crete block retaining wall, supporting the frarnework ahove, 
with a packed earth infill. This method is similar to typ0 
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PLATFORMS 

A 
Fram1ng ___ -. 
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'B' (below) , wi th similar drawbacks on rigidi ty of the super···. 

structure since the frarning posts above the blacks do not con­

tinue down into the ground. 

B. Platforms on houses which :ire of solid 1oac.1be,c1rim~ ;.~nll 

type, are made of stone pi ers bnlow the w0ll s :i_nd r,.0J1r'.111W ~ 

The spaces between nre filled in ,,.Ji th f'élCJ:~cl rnrth 'irnl 1til·i!·1 

In some cases where stone io IJot rc~adily RvniJ.r1ble, th(' 1';1}1( '1 
platforrn is made of pB.cked earth and rubr>le, although the q1.1~ 1 •• 

lity of such platforrns is inferior to those with atone piers~ 

However, lower platforms up to 50 cm. are often of this ·type. 
Where timber framing is used, the vertical posts should bè 
carried on down into the ground to provide rigidity to the 

overall structure, especially in the event of earth mov0ment , 

e. r;. landslide or eRrthquake. 

C. Probably the most notable of the platforms are thorio 

found in the Kuchesfahan/Lanc;arud nrea - the Delta of the 

Sefid Rud, where the land is damp and subject to floodi.ng. 

Timber platforms raised 1 to 1.50 m. above the ground lnvel 
are employed. These are supportert upon a series of wooden· 

blocks resting on a bed of stones. The number of blor·,k~1 ln 
a pile vary dependine; on the heir;ht of the platform. In rnr1.11 

cases there is a low ( 50 cm.) rnound of earth and rubble :raj ,. 

ine; the whole structure slightly above the surrounding cr01n 1 • 

level. 

Since the blocks are used in a horj zo11tnl ponition, t;}1r> '~r!1i' 

of tbe wood does not comü into conb1ct; 1·d th r· nmnd rl:n1·1 11 1 ·r,r; 

and hence moisture is not t·rRnsmitted to tlir' !·t;r1H·l;111•r, '1'10\' 

II VPrtical posts were to bP Uf:.',cd thr,y 1r:o11ld hr; moT" r:w~c0r 

tiblc to damage by damp rot. 

These platforms, provided they Rllow for rôstrictcd pl" ··, 

are r_:::ood in preventing the overnll collapse of the et rue tnr«· 

in the event of ground movement. Newer rural houses in· th.i r; 
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Rrea are still built raised off the ground, but they are sup­
ported on columns of concrete blocks which are much more liknly 
to collapse in the event of an earthquake. Unless reinforcemr·nt 

is used, such columns have little flexurRl rigidity. 
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Framed Walling: 

Wood frame buildings are particularly common on the coastal 

plain of the Caspian Region. Although there are various 
types of framed walling, most are noted for their resistl=mcf' 
to horizontal forces induced by high winctA, lnndsljdes rHHl 

earthquakes. These walls are also liF,htweir~ht: nnd cl1r~A:r. 

However, frame buildings are generally low in rigidity at 

joints, and there are examples in which collapses have ta.ken 

place with joints acting as hinges. To resist this, the use 
of diagonal bracing is most important since it triangulates 
the structure. Sorne excellent examples have been recorded, 

notably in the area around Sari (see bouse 12.2 Ch8.jkam). 

Where bracing must act in ei ther compression or tension, de-· 

pending on the direction of the forces applied, the joint bP­

tween the brace and, respecti vely, the vertical member and ·t. h! · 

horizontal member ( forming a triangle) must be capablfl of wi f:l1 -

standing both these forces. For ex3mple, a brace holtnd t0 '·' 
vertical post will allow for both tension or compression. 

Bolted joints are recommended. Traditional pinned mortier 
and tenon joints used in some of the buildings in th~ Cnspj ~11, 

are also excellent but require good workmanship. The coller'1"~ 

where no bracing is used is clearly illustrated by daronp:e 

done to. houses in Galandrud during a landslip. Joints cRn 
also fail due to vibrations, and simple nailing is generRlly 

insufficient. 

In the case of SAmi-rigid infi11 pc\nels hetwecn frar'li.nr:, rc 

sistA.nce to horizontal forces is gre~üer where diap;onnl hrnr· 

ing is used. In every case horizontal framine should b0 

built in as well, especially as ground level and eaves. 
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Walls made of timber lath and mud packing ("arreh kasma. 11 or. 
"ajor paiee") 

This type of wall is non loadhearinr,; the roof is suppoFtc•d. 

by a timber framework. The space between the structural fr:i 111·' -· 

work is filled in wi th horizontal and diae;onnl rour~h 101;.1 wn 

boards. The se boards are rn:d.lPd t;o the insid e cinrl. . out; r'.idn , ·' 

the framework at approximately 25 cm. centres. Vertical poH'n 

are at 80 cm. to 1 m. centres. The wood work is usually donr' 

by a carpenter. Wood for the lathing is now mostly eut by 

mechanical saw, but laths split by axe are used as well anrl 

are stronger* , as the split follows the direction of ·the 
grain. The space between the internal and external lnthing 
is filled in with a mud and fine eut straw mixture packed in 

by hand. The finished wall is rendered with mud plaster• 

providing an overall thickness of 15 to 20 cm. surface to 
surface. The diagonal lathing will offer resistance to hor­

izontal movement, provided that the fixing of the lathing 

to the horizontal and vertical frnmework bas been sufficiPn­
tly strong. Where one nail is used nt each end of a lnth 
this is probably insufficient. However, not all cases of 
this type of wall have diagonal lathing. Many caseB were 

observed where on both inner and outPr surff!.ces the latldnr:. 

wns horizontal. This is inferior to the dingonAl·lath{n~. 

For a smn.11 two room houne it tn1rnn two rhyn to do i;hr: fr··nn," 

and ln.thing, and fi ve days to put in the mud ancl plru1te:r. 

Thin type of wall will last for np to fifty· yearn, J'Pq1d rr'n 

little maintenance except for the upkeep of thr' \·r:1ll 1'"11'1" 1 , 

and is cheap to build. 

This method of walline; is still in widespread uric, cven 

where older roofing systems have heen cliscarded in f:1_v011r 

of sheet metal roofs. In Lrrsht Ueshrr/ Kouchcsfabnn rir~·~i 

people interviewed said that timber lath and packed mud 

* John S. Scott, A Dictionary of Building, 1969. p.1e.n .. 
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walls had been in widespread use for 20 to 30 years whereas 
previously log walls were the main wall type. Today however 
concrete black is becoming increasingly the vogue~ 
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TIMBER LATH AND 
PACKED MUD WALL 
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Woven walls* 

A system similar to the timber lath and packed mud walle; 

found close to the f oothills, provides a cl1eaper but th:i.nni:ir 

wall. Vertical posts spaced at 50 cm. centres provide a 

framework between which thin brnnches nre wovcn. vfücn nr•dl 

in houses, the wall is plastnred inside and out with a r,n,,l 

straw mix, wet enough to bP sqw;,~?:ed throuc;h the c:nps !wf:;w i::11 

horizontal branches. The same system, but without plrwtor, 
is used for fencing, and for wnlls of outbuildine;s and char­

coal storage huts where air circulation is beneficial. 

Structurally, the more compactly the branches have be en wovmi 
the stronger the wall is. The nmd plRStAr provides prot(l>cti (lrJ 

agrünst fire. 

-----------------.... -------------------------------·-------·----·--·---·---·-
"' known in England Rs wattle and daub. 
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Reed walling 

This type of wall is f ound both in Gilan and Ma?.andaran i.n 

areas close to the marsheA and the coast. 

Vertical posts, spaced 1.50 to 2 m0tres apart, hoth supnort 
the roof framework and provide th,, fixinr~ for thr1 j nf ill rn-· 
nels made up in thA form of re~d mnts. Th~ r 0 rrls nt~nd vrr­

tically. At rou[jhly 50 cm. intervals above ench other, h1.1r­

i~ontal battens (bamboo or thin wooden poles) nre plnced 
both inside and outside the recd screen. Strin~ is passed 
throuEh from one batten to thA othrr so ns to tightly sand~ 
wicb the reeds between them. In bouses, these walls are pln­

stered on the inside and in mont cases outside as well. On 

less important buildings - shelteis for cattle or chickenG -
the plastering is sometimes omitted altogether or just npr1Jj_,.rJ 

to the inside surface. These rced walls are also commonly 
used on the north and west sides of houses where the roof · 

overha!lgS beyond the structural walls of the house, providi rw; 

·a covered space about 1 to 172 metres wide round the two sirler: 

of the house. The reed wall fille up the gap between the 1.ow 

eaves and the ground. 

A nurnber of examples have been noted where diagonal cros~ 
bracing was used to stabilise these walls. 
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