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The manuals in this collection have been conceived in order 1o
make simple roof-building techniques available to people who
have little education and almost no resources. Thus, the fech-
niques presented here are appropriate for self-help building
and make use of inexpensive local materials.

It is for these people and for those who are called upon to assist
them in their building efforts, that each technique has been pre-
sented in sketch-like, non-technical drowing?s, with short texts.
The ?{(ﬁwings can be copied easily. even by those without draw-
ing skilts.

Roofs are the main subject of these manuals, since roofs ccnjpéyeor
to be the most complex part of simple shelter. It is less difficult
and requires less know-how 1o build walls and Porﬂﬂons than 1o
bulld a roof. Roofs ars, in fact, more exposed to all kinds of in-
fluences and stress than other parts of a shelter, This is the req-
son why these manuals do not consider foundations, walls, efc.
be\;ond their functions as a support system for the stability of the
roof,

The manuals were primarily prepared for the lowest income
people in India, a subcontinent with varied climatic conditions,
diversified local resources and a wide range of fraditional skills.
It was the intention of the authors to describe techniques un-
known in cerfain regions without putting, however, too much
emphasis on those techniques which are generally known and
widely used. The target groups appedar 1o be more attracted
and concerned by proposals concerning innovative techniques.

The material in this collection is presented in five major sections:
1. Generalities
2. Techniques using materials of vegetal origin
3. Techniques using materials of mineral origin
4, Principles of simple engineering
5. Security

An Annex indicates the list of materials relevant to each region
of the subcontinent.



A, THE COMPLEX PROBLEM OF HOU3ING

"Housing™ is more thon "shelter” ond less than “habital™. Indeed.
“shelter™ simply constitutes a means of protecting cgainst outside
aggression, natural or human. "Housing™ represents more than just
protection, bul provides a framework for iiving. for a wide set of
social as well as self-supporting activities. Finally, "habitat™ is again
different and involves much more than just “housing™: it includes ail
elements of the environment needed for human existence.

Housing is part of habitat, shelter is part of housing.

Before discussing the problems involved in this project, it seems
necessary {o define these terms. The project presented here deqls
with a set of technical elements of housing, but, in order io betier
understand the choice of solulions, an overview of the
"problematique” was necessary.

Housing problems, are not restricted to the poor. The solutions we
want 10 put forward concern oll socistlies. But since we have 1o sot

priorities, emphasis was put on fechniques accessible for the poor
members of society,

The general problems of housing can be classified into three

principal domains: that of social, environmental and technical
criteriq,

B. SOCIAL PROBLEMS

First of ail, housing projects should facilitate autonomy and survival.
For example, a house depends on culside supplies (water, energy.
focd, etc) but it should be conceived to remain independent event
if those supplies are no longer available. Air, water, healing, eic.
con be controlled by sophisticaled devices, but it is essential that,
when such devices fail, supply and control should be gvailabla

through unsophisticated means. Cisterns, windows, etc. cre among
thase means.

Ancther social problem concerns the financiol ospects of building
of house. This can either be done in cash or in kind (meaning
building by the user himsalf).

The location of the house oppears o represent yet ancther social
aspect, and an important ong, as i signified "status”, can facilitate
economic infegration and guarantee security. The solution to this
problem and an acceptable distribution of sites is a difficult mather
10 be dealt with in setflements. This aspect will, however, not be
Covered in this paper.

C. ENVIRONMEMTAL PROBLEMS

A man-made ardifact (e.g. @ house) on the ground can be
considered as representing a major impact on the environment.
That impaoct is not actually restricted 1o the area covered by the
roof, but includes ail open spaces which are direcily or indirectly
part of the house: courtyard, lanes, working araas, eic.

In a broader sense, the impact on the ground includes all areas,
even distant ones which serve that particular house {including
community services). These include shopping areds. roads, water
distribution ond collecting systems and. consaguently il areas
which no longer belong to the natural environment.

Thus larger houses can have less impact than smaller ones, if they
are more autonomous. Therefore the impact on the ground iargely
relates 1o lifestyle.

Building materials for housing also have an impact on ihe
environment, The provision of building materials offen implies large
gaps in natural environment (e.g. Quarrigs deforesiction). Generally
speaking, the gaps resulliing from the exploitation of vegetative
raw malarials can be more easily filled. such as a clearing in @



:‘;God, whereas a quarry remains @ hols for ever. Consequently

re‘f-renewin_g materials are preferable, especially those which are

q Tawable in The short-term [i.e. bamtzoo). The material needed for

nebomboo building can be grown on about a sixth of the area
tded for a buiiding.

D.-%cHNicAL PROBLEMS

Al Qspects described above converge in fact on one technicai
Problem. Thus. sconomizing on building materials <iso means
sgﬁit.iyely raacting to both financial and environmental needs; the
o fbnny of a building is linked with its autonomy. The possitilities for

‘help construction and consequently seif-help maintenancs de-
Pend iargely on the techniques empioyed.

’3 Conclusion, the project proposed offers technical solufions fo the
en\?‘e ‘problematique’™cf the above mentioned social and
COrl_ronmentcl ospects. Although the project was conceived to be
co;ned out_ by dtsfqvoured people, all considerations and the
an Tesponding techn:ques can be gpplied to the middle class,
suhq even fo the rich. In ofher words, if these techniques are
all Gble for low-income groups. they should be made availabie o
Tectl\n?ome groups. indeed, bamboo domes could be used Qs a
nique for both houses and palaces.

g{‘;’ techpicoi solutions presenied in this project concern roofs
Oaﬁe (with o few generol topics of simple engineering added).
co fs are the most ampqrtont and, technically speaking, the most
ter"?plex elamenis of buildings. They are an essential part of shel-

lr:G{f‘otaitct” means "food plus roof”, the manuals presented cover
the habitai problem.

E. THE WAY THE TOPICS WERE SELECTED

There are many fechniquas used in the building of a roof: in the
salaclion that foliows. the considerations exposed above wers
used as guideiines.

The first principle is reiated to the choice of the building material,
The concept of "local materal™ is too vast: they include both
natural and artificial materials. Plastics. cardboard or industrial
fallout are, in @ way, also local materials. Natural materials can be
renewable or not. Some cf them can be grown easily on a small
areq, others grow slowly and immcbiize large plots for a long
period.

In this paper. pricrity has been given to materials of natural origin,
We preferrad bamboo, a fast growing plant which occupies less
surfoce area than the building for which it is used. Wood was
considered only when absolutely necessary {e.g. pillars), or in
cases whare scrap wood was used,

Reads and grass bundles which can be used for interesting roof
structures are also mentioned.

Techniques using minergl rasources were resfricted to sunbaked
bricks. The techniques used 10 producs them are among the least
harmiful fo the environment.

Emphasis was put on roof structures: sfructures of a reasonable
span (4-8 meters), supporting a light-weight roof skin {except in the
case of brick domes). The roof skin is composed of sophisticated
materials  with  locally available materials. Bamboo  mats,
cardboard, efc. are materials used in most shanty towns {and also
in many palaces). These materials, combined with waterproof and
heat reflecting matericls (i.e. aluminium or plastic fcil} can
gucrantee a dacent sheiter.



Ancther important criterion is the adaptability of the chosen
techniques to self-help building. Thus, the selected techniques
should be easy to handle for lay men with simpie tools. They
involve very lithe cash investment, and are time-saving. In a few test
constructions, it was shown that people having no professionatl
experience in that field, can do the job.

N
= A%

iz

Some of the elements used in building the roofs (mats, rings.
bundles) constitute a sort of "village representation”, performed by
ordinary craftsmen. The same is true for sunbaked bricks or other
ceramic components (jars, etc). Obviously all these techniques
could be used for industrial production it appropriate finance is
available.

The characteristics of the project are simple "cartoon type" ma-
nuais conceived for use by a public of potential self-help builders
and local craftsmen. Another criterion for the selection of tech-

which ook very simple and rough, but which are, in fact, very . ’
sophisticated. - T RN T N am

niques was their adaptability for easy communication, The tech- S %'. B
niques chosen are easily explained and understood by the target & ; '-_;;;.%%,,& A i A &
public, whether literate or not. And ali this with a few cartoons ] A % ST o
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WAlING YoUp. HOUSE
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ANt How ?
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you JONT HAVE A HOUSE

IF YoU DoNT HAVE A RooF,

A HOUSE BEGING WITH A RQOF

BUT SOME PARTS &F THE HOUSE
DONT™ NEED TO HAVE A RooF:

CHURTYARDS,
TERRACES .

SOMETIMES
UNDER. A ROOF,

SoMETIMES You ARE AT HOME

HAVING OlLY "THE SICY OVER YouR #E2AD.
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WHAT Yo U NEEDM TO BUILD
To HaNE A HOUSE

1S A TROOT.
A ROOF PROTEIIS YOU

FROM THE 3UN,
FROM THE RAIN:

't 1S LKE AN UMBRELLA.

A ROOF |8 A SHEET

ONER YOUR HEAD;

THE SAME SHEET
1S NOT A ROOF

URLESS  YOU UFT [T OIER YOUR $EAD.
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THE ROOF 15 HELD
CVER YOLR READ

(FOR BXAMPLE)
Bf A FEW STLTS.

THE STILTS ARE NOT A HOUSE.

A ROOF OoN STUTS
cAN BE A HOULSE.

IF You OFEN A HOLE
IN THE TRooF oN THE STILTS,

You GET A COURTYARD

04|}

SO METIMES YOUL DOKRT waNT
PECPLE TOQ SEE YOU

WHEN YoU ARE AT HOME .

THEN YoU USE SCREENS,
To HIDE THCSE PARTS OF YOUR HOME
Yol DONT WANT PECPLE T E&

THESE SCREENS PROTEC ALSD
YoLR BELONCGINGS FROM THEFT.

&T[NCERER. TIMES.

GME OTHER. PARTS =
You LIKE O B& SEEN F YR oMz,
FROM OUTGIDE.

THERE You DoNT USE SQREENS.
PARTS oF YoUR HOME

HIDDEN BY SCREENS
(HAVING OR NOT HANING A RooF)

ARE  ENCLDSRES.



IF YOU HAVE ENCLOSURES

You HANE TO LEANE AM ENTRANCE,

AND OPENINGS
FOR LGHT AND AR,

Nou CAN MAKE WINDOWS,

BUT 1T 19 SIMPLER AND CHEAPERL

O LBANE A GAP
BETWEEN THE ROOF &N THE STure

AND TTHE UPPER EDME OF THE STREENS.,

-

IF You NEED MATERAL welp
To Bollb YOUR, HOUsg

AND YOU HANE  QROUND T RUILD OGN,

THE STICTS AND THE Rook

ARE THE MOST MPCRTANT,

THE SCREENS You JaM DO
NOURSELF,
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TOU CAN CONSTROCT
THE wWALS

IN A WAY YOU ALREANY Kuow

N MUD BRICKS OR MODEUED MUD WALLS

OR WITH WOVEN BRANCHES AND MATS.

THESE TECHNIQUES ARE 40D ones
BECAKE YOU YOURSELR
Gl FIND TTHE NECESSARY MATERIALS

CON THE SPOT WHERE YoU LUVE,

AND EOU YOURSE LT
KIOW hoy) TO REPAIRL SUGH WALLS

To KEEP THEM IN A qooD STATE
WITHOUT NEEDING OTHER PEPLE'S Help.

=

hoMT MSTURB
THE SETILERS

A,

[y

b

Al

hEREtm’
| STAY
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THE GONVERMMEWT'S ROLE
15, FIRST oF alL,
o PRCTRT

THE USER OF THE LANR:

THOSE WHO SQUAT SOMEWHERE
HANE To BE ASBURED

To HAVE THE RIGHT -1o SYAY “THERE

IT \S THE SONERNMENT
WHO DECDES ARSUT NETWORKS
(ROADS, WATER MAINS | SEWERS &)

WHICR ARe UPPLIER THE COMMUN[TES

BUT THE INHARMTANTS THEMSELVES
HAVE TO DEAdE

ABOUT NETWDAKS

WITRIN THE CLMUNTY.

DSTREUTION
OF EXPENSNE BULDNG MATERIALS
(FoR EXAMPLE | FOR THE ROOFD)

'S THE GOVERMMENT'S TASK AS WelL.-



—THE MOST IMPORTANT NG REQUIRED
FROM THE AUTHORITIES

IS THE QIZHT TO USE UNUSED LAND
AND MATERIAL FOR THE ROOF,

NOUR GONERNMENT

CAN HELP YOU WITH ROTH.

IF YOU GET HELP

IN THESE TWo NATIERS

| NOU WilL BE ABLE O MAKE YoUR

OWN  HDUSE ,

IF YoU oBTat  SUCH  LAND,

FORYOU AND YoUuR. FRIENDS,

STILTS ON THE LAND,

AND A RDOF N COMMON

ON THE STIOS,

YOU CAN MAKE CPENINGS 1N THE Roof

rf CREATING THUS COLRTYARDS
GINING LEHT AND AR AND

AZCESS o AL THE HOMES
SHARING “THE Same LAND AND ROOF,
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WHEN  MAKING ENCLOSURESS
UNDER “THE “ADOF IN CoMMONY

AND ARCUND THE CQURTYARDS,

Yol START TO MAKE YOUR HOUSES.

EiLH OF you
CAN PLAN TTHEM AS HE WANTS

SaME ENCLOSURES <Aan RE  SGQUARE,
30ME CTHERS - ROUND,

SOME ENCAOSSULES WIDE OPEN TO MR STREET,
SOME COTHERS DR, AND PRIATE,

ShME ENCLOSURES LAQLE.,

IOME OTHERS SMALL

AND SO ONL

HOUSES ARE AS DIFFERENT AS TPEDPRLE .

Vol MIGHT LKE SOME Endocuass ToReE
fRound,

AND SomMs. OTHERS
SQUALE -

You CAN Euih TRHEM TTWO  WAYS

¥ YoUR SCREENS (WALSY
ARE SEDPARATTED
FROM THE STILTS SURPORTING THE RLOF,

THREN
YO AN CHANGE THE SHARPE AND PLACE
OF YOUR SLREEMS AND AMONE “THeM
(UKRE NOU cAN WITH, 4 CHAIR,
UNDER. A TARLE

WITHOUT “THE RoOF FALLING N,

BUT #ow © WARE TTHE PLAN oF YoUR Houes
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WALS, AW STapT
binsry¥ FRoM THE QRoUMD.

RUT- |F You wWanT TO HAUE THEM
MORE SO,

IT 15 BETER
TO BOILD THEM ON FhoNDATIONS -

FONIATIONS ARE MmADE
OF MATERALS  WHIEH I Mo BELOME SOFT
WHEN et

Wiich Dy NOT RoT
WHEN ROAIED IN THE SOiL,

AND WHICH ARE SoUD ENOUCH
TO BEAR. “THE WEIGHT OF THE WALL.

—
|

FoR Magng Soup soun SETIONS

You FlasT D a DITCH

DEEF Zn0IGH O REATH

THOEE [AYERS OF THE SCi. WHICK DoNT Unys

AND  BRDOAD Etoudd T DISTRIBROTE
THE LWEBIGHT OF THE WAWL TOR The S

You PUT BALCKS s Smonel
INTD THIS  DiTzH

IF YOURQ HOUSE Wil HAVE HEANY waus,

AND YOU SHOULD MAKE
THE [OWEST LayERS oF THE WAL
OF THE SAME MATERIALS |

SO BNEN H\GH WATER
boes MoT o AMUCH HARM
TO YOUR, WALLS.

FOUMDATIONS  ALE THE ROOTS OF The HOUE
AND  HIKE RocS Do,

THE™  ARE DEEPER. oD LARGER.

THEN ARE  THE WALS THEASEDLWAES .



WALLS, ] W™ oRER o BOD WTH wop
KEEP KEAT, OLD AND WATER. YoU HAVE TO Have ZanTy
OUT oF —HE HOULE TS EARTH WHLCH GETS 400 WHE N DR

AND CAN BE USEFLL - éﬁ
To _HIDE  TTHINGS

YoU WANT D Kesr HIDDEMN.

wals (AN ALSO  BeEAp. THE ROOF, WHEN YOU USE SLc ATy WHICH SHoowd

BE WET ENaxiy 7o RE mup, BUT
NCT TOO Uoud,

WALS wricH B4R THE Roor YOU HANE TD AMIX T WiTH
AUST  Be sbub ZHOPPED STRAW,

AND OFTEN HEAVY | _ Cow DUNG,
) SMAlL. PERBLESTI M S oA, GRAVEL

AL MATERIALS WHICH MAKE By AMub

- | MORE  so0uip.
MADE OUT OF DOy EAQIH, CLCASIONALLY  You cAl) Nix TH 1S MUD
SSUNDRIED EARTHEN BRICKS WITH SOME SAND
OF BAICKS BoanNT IN FIRE
oo STONES,

MaSTP PEOPLE UvING IN A PLALE
WHICHEVER . ARE ACCESLIBLE- FTR you- | KNOW How qoop THER EAry I FoR. BUILDING.

21
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WHEM  BUILDING WITH Brioes
(FALTHEN OMES, SUNDRIED OR BUANT)

You LAY A Row oF
PUTING  SOME wET EYST CMORTAR)
EEN ANY Tup BRicks, .

io ¥You PUT 4 BRICK, MORTAR.,
NOTHER. RRick ma TeY
ATl MOUE  moRIAR,

WHEN The FIRST ROW OF BRICKS
IS tAYed our,

YOU' SHOULD P0T MOXTap oM THE TP
OF EarH Ruick, .

EFORE  TlACL
f ;?uua oF —[-hé MEXT LAYER,
ON AT

23
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¥OU HANE T BE VERY CAREE UL
WHEN BULDiNG 4 BRICK Wl

AND WATCH THAT THERE (S NEVER.
A JOIN BETWEEN TwWO BRICKS
OF ONE ROy

DIEECTN ABONE A, JOINT ©F THE Row
ReneLTH .

JOINTS. OF A ROwW

SHOULD RE SHIFTED

I8 REWUMTION T THE JouN.
OF RDWS A“RO\(E AND BEIbw hand

IF you DD IT WEWL
Youfl WALL WILL BE MORE SOUD -



CME THE WALL | RonT - You Wil Fau
T HAS TO RE PROTECTED THAT 4 WAL
AGAINCT ROMIDTY. WHICH 1S BT i 4 STRal5AT Line

You cAn Do THIE WITH PASTER., S ES Soub THaN A CWAVED WALL
APPLUED TD 80TH THE E£XTERIOR
AND INTERIOR, SURFALE OF THE WALL.

BT PIASTER &5 OF TEN
Mot PROTECTWVE  ENOUGH
B MUD WALS,

OR OMNE RUWT oN A BROKEN Line -

STRONY, SPLASHING RUN DESTROA Auh waus
WACHING AWAY Awb PLASTER. AMND aub WALL..

RETER. PROVECTICH <AL} BE ASSURED | A STRMSHT WALL STAVDING ALOVE
By RasTENING A STRa AMT CAN NGT LEAN ON |TGELF,
ON THE OOTER (URFACE OF THE Ledll: WHICH 4 <URVED WAL ¢AM Do.

THE AT LETS MOST OF THE WATER, TRCKLE £eia) )
AND T SHEZTER THE MUDWALL FRoA ThE fAH REAT

24

TRE A STRAGHT WAL (DUAPES MOESE cagy, v,
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RocES CAN RUITT TN AMANY  WayS

RUT THEY Hove ALWAYS ONE THING
N COMMIN-

THELE 5. A “STRoCTULAE"
WHICH REARS A WATERIIGHT LAYER.,

AND THERE K THE WATERTGHT LAYER-
TsEL

IN Many CASES THE TWD
‘CAN BE THE SAME .

+ £t

THE BEMRIN "STRUCTURE®
AN EE

SIMPLE. TIMBEDR. 4ianeRsS

Dome OfL VAULT "STRUCTULE"
IN LaHT MATERIALL, UKE

RAMBOD |
QRAS BUND
B B

T CAN RE Rut
A< LT IN  MASONRY e,

f

OO~ oF RUONT
OL SToNEeS Bllcks

SOMETIMES THE R of THE HousE
CAV BE D
THAT WALLS AND RCOFS ARE TEE SaME.
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CHoOSING  MATERIALS
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THERE  ARE MANY MACTER)ALS
WITH WHIcH oNE cany RUIWD

HIC  HOUSE,

WALLL

AND

RobOF

FOR. HIC FAMILY.

SOME OF THESE MATERWLS
ARE ES EXPENIIWVE
THAN OTHERS ~

ANYWHERE

(LIKE  BAMBR) -

OR. WHIcH NATURALLY gRow
(N ARUNDANCE
IN CERTAIN RESGlOUS

(LKE  Reeps

OR. TREES
WITH  STROMG  BRANCHED)



OTHER. AAATEMAA_S
WHIGH ARE  InEwpENLIVE

IN G ABON DA
NEAR THE Prace E

WHERE THE Houce Ly B Ruig

SUCH AgE- MUD
TOR. SUNDRIED BRICKS

R, 1N SoMe REQIONS STONE.

BOUILDING wiTH SOCH

MATERALS
MAKE THE  fouce

(INEXpeNCIVE

IF oNE cAN DO THE ROUDING JoR
HiMS el

THAT KIND oF  HOusE L
CAN STAND ForR A oNg TIME

= 1T 5 CARE<FULLX
ENERTTr Y¥eAR_

MENDED



CHOOSING  MATERIALS o RO

5 NBT ony A questioN OF ceSt

{T 1S (MPORTANT T EXAMINE

HOW LONG “THaT MATERLA L.
Wi LAST,

How EASY 1S |T

TO BOND wiTH (T 2

ANMD  How APPRORIATE 1T QAN Re

TO  TROTECT “ou
AGAINST  WESTHIER,

AAAINST A mas
AND AGANST ILLWIWED Pepple

BT, PRomTiON
ASAINET  CUMATE

'S NeT DEPENIENT
VPoN TThe L WaTeEniac ALDAE, -

THEY WAy (T 8 ugeD .
MIGHT Be suven) MORE DEC!S[VE‘

T s HUPDRTT\\T‘Tf T RNOW Alsn

WHAT TO BXPE
FROM —THAT  BUILDING .



NEAETAL  MATERLALS ®R EXAMNE,
(BAMBOo | REEDS oR RRANCHER)

ARE \ERY Qoo Repe SUPPDRIS

AUD N MAlyY. CASES,
Can BE  (CED AL RODE (pyERL

(MADE OF MATS  STRAW
OR.  LEAFS).
VAULTS AND Domes

Buitcr  Wrrtw STONER
OR.  KILN BURNT RBricks,

ARE BoTH 600D AS suppoge
ALD AL RECE coven.

T & A DIFEsp e =
Wit MUD BRicks e

VAULTR  Or DOuES

WHICH NEED T Re PeoTcTed
FRO L MOISTURE ,
OTHERWILLE

f

RS
HOW TO CHOSE ‘
MATERIALS AND TEUNIQUE

({W}_
f ! A

IMPORTANT © Khow

—— | FoR THE SOPPORTING STROCTURE

ARD PR THE Reep CONER.

AND TO THE ABUNDANCE
CE INEXPENSINE  MATERALS. |



AN IMPORTANT PLINT eF  Vigl

VEGETAL, MLTERIALS
WITH  BOUILDING  ARTERLALS ARE  SORIECT —To PESS,
CONCERNS  “THEIR. LIFETIME .

PARTICULARY T TERMITES .

MoCT  AaTERLALS T T 1T Is DIFFWIT AnD EXPENAVE
KEEP ONLY Foll A, LIMITEY TIME: ]

TD PROTEZT THDIE. MATERLALS
REEDS AND  BAMBOO  peray \

AGANTET  TERMITES .
[N ABDUT A VEARS,

— SOMEWHAT LONCER. UNDER 80T (udns,

WBOD can HEED E£VEN 102 T (oo vEURS IN TERMITE- SMITIEN  RESIONS
dr DEPEND ON WHAT MiNb oF Wooh

TO BUILD  WITH BRI
oL SToNES

CAGUERINA  epD |, ok EXAMPLE MICKT BE MoBE " REASOMARLE
THAN)  Zapixco,

OF VEAETAL ORlGIWN.




T N REAIONC

vy | BESIDE Damg  LocAlL  MATEDWIS
WHERS  SAQTHGUAMES fbe FRacUENT, MRTERALS o INMETRIAL oo
cans BE T#E  ReEwER
/\\-\
_

’ FOR. EEOTAIN TASKS:
3 N _

VEGETAL.  MATERIALS , FOR STRUCTURE. E\ Suckt, AS MAKING THHE ROOF
GRANT MOAE  Seeyp)r

. wWATER ~PROOF
a5t
Yl [

Witk  Prastic Fouls

PROVIDED | THEY ApE USED | OQ, Bt WATERDRoAE -
IN THE  PROPER. war AND  PROTECTED e
| <3
o S~
P Rt
e | L WiTH  ALDMINILY  FDILS
[\| SUCH MATERIALS CAV BE AMuANTGEs BOTH g,
M (N Pracgs | ' ARE NpT ng_ﬁ—sEXPE\gWE
)Jl P ! Iy ! ]‘ \*JHE-RE ﬂbgg A_R_,E COMNOKJ_ )
' S8
6‘5 WHE e Ermciency

S TAKEN  IN Ao NT.
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FlAT ROOFS




N, PrAcER

WHERE “HEREZ IC LML= RAN

WATERTIGHT  ROCES
£ 0T THE mainy PRIDRMTY

L\

\] It SueH  PLACEL

FLAT ROFS can Re APPROPRILTE .

FLAT RDOPFS
ARE EASY 7o [uilD.

THEY DSE 0P
ONLY  UTTUE WATERLAL

(PARTWCOLARLY |F THOSE MaTERIALS
USED Fre. THE ROOF

ARE  LGHT)
BuT
Eve 0 THEY

ARE BT (v sBui-.aD RETIONE

THEY  SHooLh BE
RESSTANT > waATER



THE eSS ENTIAL PART OF FIAT REoFS,

TS THE  REAWMS .

OF VARIOUS  AATERIALS -

Woo D,
BAMROO ,
METAL Reds

EVEN BUNDIES ~F Resd
AN BE psep

For. ReauS .

37

THE SWMPLEST ARRANGEMENT
nfF  BEAMS

CONSISTT, 1IN SPANNING
THE  DISTANCGE

BETWEEN TWO OPSITE W<

DBUIUCLY, (F You HAUE THE CHOICE
MOU TAKE THE SAUER. SBanN.



OSING  Beaus N TRIS WAy

THEY SOMETIMES Haue TO Re LONE,
(AS THE WALS CAN BE FaR APART).

—_—
T tHE PIECES o wopp R, -
ARE NBT Lowg gmougy MM

THed THEY HAVE To BE —_—
STRoNG As Well Ok STROMG ENOUGH

THUS  QUITE Thick

AND  {ig
AND SO RATHER. Expeneve !
NOTE - !;;ngsmt\im Poulies T T You AN MANE '
[= AMPLE /f( OTHER. PATTERNS aF Beau<,
/
The  Reap NoEDs, TO RE —
TWEE  As g - , WG AlGHT BE &g ExPenang .
—




| You /aN | FOR EXAMPLE - ' . .
POSE THOSE SHORTER, PiexeEs THENY  YOLU (CONTINUE

WITH THE SAME  METHOD

- | (By cming OFF CORNERS)
N Dlagenals M
ARING THAT SMALLER SQUARE

LOTMiNG OF THE ¢apNERS. ENEN  SMALLER.

THLS 4 PIECES OF Woobh

WILL FoRM A SMALER. <qusge § MOU Ak CONTINUE s

THAN WaS THE oRiGiuaL Room. e SqUARE

T Yol  STapT —thos — ‘
( To REDUCE THE SPaN . | : TO  SMAULER. SRUARE .
——
{ /ﬂ‘g A Q,ESUL:\'_

You 4ET A amd oF PEAAMS,
‘ ——— W{TH SMAUER PIECES 6F WooD.




ARCTHED, Solumen
TO THE SAME PROBLEM

CONSISTS,  F MANING A REAM - NET
O THE  4Ro0NMD .-

ONCE THE NET 1S FINISHED

31
ON THE 4RoUND

You Have T OURT Iv
(NTD (TS PLACE

AND  FASTEN 1T ONTD THE LAlS .

SUCH A NET & o COMPL CaTED
TO BE BUILT DIRECTLY '

(N IUTS FINAL PuacE |

BESIDE  “THAT,

YOU AN DRAL TTHE PATERN _
ON THE qgouwﬂl\}mf;é SIMPUFLEe THIES .

40

—r——ry

o maKE THIS  BEAM - NET

YOO SHoULD START

BY T¥ING TOSETHETL
A PIECES OF ‘Wwoed
(LSING  fFoR. THIS

A yERY Soub RQP5>

SO THAT THEY SHOOLD EoRM

A SMALL SQUARE (N THE
CENTER.

AND THAT  Eadd PIECE OF Yop)
SHOULD  STIKR. aor
OF THE SQUARE

ONLY o0 oNe' Sihe.



THLT "SouUARE wliTH STEMS:
WILL BE THE CENTER
OF THE NET-

TIE Now 4 omer PIRCES, oF Woe
TO  EAH STeEuM oo

PERPENDICULAR T e Stem |

AND AN 4 oTHER PIEcES
To THE MIDDLE

OF EALH Sibe oF Tue SQUARE
PERPENDICVULAR Tp THAT SIDE.

/

OL\J_LE THIS MADE :
TIE TOGETHER. Theog & Plexes
LKE THE DRAWING SHOWS.

YoU GHOLWD —TIE wetll
AND WITR A SoLIDN RoPE

41

ONCE YOO Have  F(NCHED
T¥NG THE NET TO4LTHER.

You AN LFT (T
INTD TR EvAl PLAcE

AND Fry 1T WeEL.
To THE SuPPORT

OW THE WAL .



| T ] A REAW

. —
OR. A BEAM - NET

ONCE ThE BEAMS  op. £ BEam-
ARE  EixeED ' ™ R

SHoud Nt BE PSED I =
DIRELTLY oWTO ThHE WAl .

) I'“_—_._-_-'_—-—-———-_.
T SHoULD REST

ON A LONG plexE ap WaoD $ A CBDUER. cA BeE  PRED

WhicH DISTRIBGTES LiKE Ao Cluctiig _EL
TTULE N Eio L — !
Lo W ELLEHTT OF THE WALL . -
THOSE Pleces O©F Weod ]

W L ANAD
BONT NEED o BE STRONG 1 WHL—T%{ ,«Cfiljrsge s
AS THE® REET on TUE Wall '

~ Twlgs
AL ~THE (R, LENSTH . : 4\ OR, OTHER, SIALAR. MT{:\RLA.L\

S THEY WL Be FASTEMNED
To THE WAL,

QN THAT eoveR

' S::OULB RE SMEARED MU
THICK, LAYER. OF MUy
)/% > |

Te ot -
NP o S v

A\

WiTH |RON LLAMPS,

OR WITH BowsS E ’g—i Whick SSals THE ISTERSTICES,
Rz MADE 18 BAMBEO 68 ity oy iy

L [N THE AT

——

AND  MAKES THE RO MDQE' SUD .
47 : |




- ' TRHIS Roo™= & 400D,
[ % BUT ST NOT WATERPROOF.

YoL SHOULD THEREFDR Covep (T
WM WaATE Mgy MAMATERIAL

AdLOMINIOM  FOLL.
k Plagmc o
OR  SIMILAR, -

THIS Kinp OF paTE
CAN) BE  FixXEd "RlAL

B* 4lE on mats

LALD OB THE TOP OF THE Qe

T (s ADVANTAGESOS
[ TO HAVE THE WHDOLE RobE

TICTED AT 4 9ENTWE SWOFE,

D ALOW THE  WWATER
T UM OFF .

43
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1F You oolY DISPRSE

OF SMALL ENGTHS OF WooDd
TO BULLD YDUR. ROOF

YOU  rAN ROULD. A STRD
soun Bnoten QURE

EVEN Fop A larae SPAM

FOR. TRHIS PURPOSE,

) YOV SHOULD MAKE WITH THAT o,
@ = TRUSSES -

E THenr PLAIN ONES
OR.  SPACE - TRAMES.

I_ —

A TRPES  LookS
LKE A SopT &F A GRID
WITH tRANGUAR. HOLES.

N

1—_-_—_-____——"---‘_.

T -_FHE StmpPLeEs™ T’RU-QS
. IS -THAT

% USED Por. TRADITIONAL Roois

N MANY RESIOWS.

—1

//\k NEED SHoTER. PreEcES ofF wead

L TTHAN Do TRADITIONAL ROOFS,

TRUSSES  WITH MORE MagyeEs

| BECidbe THAT,

SOUCH TRLSSEL DonT NEED o R
VERY Higy.

s |




FIRST Y¥0OU HAJE To DRAW

X To COMPERE SUCH TRUSSES
THE PATERN ON THE gRoUND.

Plecer of Woob APPROPRIA

To e DRAWING

AND TIEE  TOqETR

&R, LE Pl
WITH A NEBERY Soup &E,PE@

THEWY You cany WFT u?
THe STRUCTURE

AND USE T ag

Al ORDINARY BEAM.

47

—  SPpALE  FRAMES
ARE  NOT VERY DIFFERENT
Eapa ORDINARY TRUSSES

You AN MAKE A SIAE PRAMG TRUSS
By Frxing TogeTher.
SEVERAL Papii= TRVSSES

LINBING THEM |
WITH APPROPRIATE PIEZESOF WooD .

THE LINWRALGE Shoold BE MADE o
THAT New TRIAMLUSS ARE FORMED




]
A
-

SPALE FRAME -TRIESES
ARE VERY STRONG

AND THEY WElqk JESS
THAN UL BEAMS DO

THEY AN Be RoOlcT
WITH  VERY SMALL PisceS oF WooD

AND  BEAR. THE Lloap
THAT A Pul BEAM woulp ReaR.

-

T S LUKE A Brpee.

IE St SPACE Fpame ~TRUSS
18 AMADE  HigH ENoUGH
FOR A MAN STAND UP [NSIDE,

T cAN Fofm
AL ADDITIONAL  Spoopy
TO THE HOUSE,

INDEED,

THE CovaR, CAN RE E(XED

SN THE UPPER. RIM OF THE TRUSS
(

AND A Flpog
O ITS RaTom R



SUGH A SPALE Fpane STRUCTURE
‘DOBC NOT NEED many SufPoRIL,

A SPCE FRamp <TROCTURE
FF THS Kind

IS EAETHQUAKE SAFE

EVEN  Fop A LaRs & AQEAI

T Doges NoT NEED ™ ) AMARE AUDE
ON  THE WAULS EBITHER | S M CempETELy coFe,

AS LT DOEC NOT BREAK. WHEY TReqRiy-

| T Stould veT REST own
ORDINARY POSTS (WHICH COULPSE) .,

T CAY ResT DleEcTry
ON_ THE 4 pousd,

4 PESTS ARE ENOUGH TD BEAR. T

WITHD 57 Founp ATIONS
v_\ —
R —— : :
IF THESE Pogre ARE Soud, I | OR. RBE SUPPORITED
THE RooE ‘ RY PYRAMID-LIKE PILARS,
WU STAND  Bven IF The walc CROMBE W SoLbLY TlEp ™I -
. I
£ 7
L/ i N
M"\N\/’WW\/V" _
e - T IT Wil BE THEN, AS SowD,
SN A (T EXEMPLE N cAlE aF FL%D) b J AS A TABLE, WHICH Dol NaT REEAK

WHEN  MOVED .
AF



Fr
)
tF

& (&

U™
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BAMBCD DOMES [
WITH SOSPENDED MAT GNER

PACC  RESEARLH = Nowa TRiEDMAN BDA Scyapp CCCsKL



o\

™ MaWE A CHEAPF
AND AFFUAENT ROOF
6UT oF BAMBID

A

2y

WE STARTED
BY Mmasuane A FrRAwME -

A SQUARE
Wik bagonal Reacing
NEAR TP ITS COMMERS..

€0, OF CASpERINA, =
WaE MADE of pobS
FI%eD Togemen BY fnbes.

oW TS PRAME Ag A BSIS
WE EpeCIEn A DOME,

THESE  ARCHES

WweRE ABoUT a8 HIGH

AS THE HALF oF ohe SIDE
OF THE BRAME .

BY Maiug ARCHS
OUT OF SPUT BAMBOD
OR- OF FUUL ROWD BAMEY,

£a

wE FIxED THEM
STANDING WP

B=rwerw CoRMERS
OF THE FRAME,

N VaRIDUS PATERSS .




T

AN By Lapn ogr
oM RE BaaME
W Aaax WA

L

Whene mey  ww

OouEl. oF THE TRAME TRoM  BACH CDP.LJE:EM
To THe CRER,

53

THERS ARE
UKE THS onEg,

OR THIS OWE,

(WHELE, SoME ARCRS
SBET FRou THE SIBDES
R The wuapr

THE CORNERS). \

A Aayy AolRE.

OF & O\WWreesmy paTeE@ds,




i
La

m"ﬁ AAs SORE

(a THE ASCEMRBIED  Apcid
&TA«N&[NQ e

PROM e START,

ob., 1y ANDTUER PATT '
eSS wHey =y

LEAV oW
ALK oTHER

AND Ws Tt
HESE 2 apcis. Then.

Sm’ttm L OME APTELTHE .
3T BALM oouER, OF The FRARE.

TWED To4ETheR |

i

FORMED THE Dowig - SWARE
wE WARTTE]

.
Lwsbhog i

TO THE AETER NBXT OUE.

WE HAD T Flx maT Swae

So WE AWpE 2 smup |
Wi AS Hwh J@mam“‘%m
Ealpn Sm;rl_uq PROM

A e oF “me RAME

AT T sTage

THE DoME STRUCTURE
BELAME STARE.




ANSTUED, Tye o©F DOME
WE STARSTED WTh A RS
Fe on 4 roe

M TEp © THAT QNG
Two  gamMace RodS
LAKMNG \T T0 A (ORER.
OF THE TRoME %
AT Ty SouLd TOU
THE waoﬂt&ﬂ'&gw'

WITH BAMBID AmgS

OVE AT THE TOP,

AUD WE REPEATED THIS

FROM. Bacn

CORNER_
F THE TRame,

ANCTRER. AT Min- HEIGHT,
Ad so owm.

[ 4

OMWE WE FlNISHE) mmse,
WE MADE low ARLKS
KEN CoanERS oF T Roe

AuD TED “rHEgE ARCHS
™ THE pas.




THESE JoMe  STRUCTORES

ARE  USED T SUPPoRr

¥R s Meoag FLAT',

OF THE QoF aadping, -

&

we MadE TR Acce CLADDING
WITH  Bam

A
Bo mas WAS Pesen

oz

TR THE SEowmh LAYER

oM Wiy WE PREVCRgLY

QED TN ALuMmuM Fok,
(6N Tew. ween sive) .




MAT WAT
FOM,
@ 1@
pr——
— Cabl MADE THE  upper. dowuE AND  WHICH WOULD OUAPSE
AvoTHER. KD ofF CLALNMS B F%qu THE Fol. HAZ A DdopBls TASK: WETHOL T Tt supPoRT,
(ALSD WiTh ALDMINUA FoIL) BETWEEN 2 BAMRED WATS To SuPboRT T By,
(WHicy, PROTECT THISY WHICH Hauge on T
THE ‘r‘b\L). \
—_—
e
SUCH “SAMDUWCHY MATS
WE PREPARED ‘gfwwewz Fixep THEM AUD A SEDWD  TTASY: WHGCH CAST & WALE -SHARY
SN THE  qaouwd & we dp o DM THe UPPER- Dous ONTo THE LoWwER Dome ,
' S &Rep KEETU S TIPINY
WITH THE oRDINLRX MATS | VT, BLACTT Roubsh BAS o TS St LER |




TTHUS (T HEWRS

TO KeEp COOLER THa RooM

VBDERD. THE Shew

TUE HaLE - SHADOW

CAST BY THe uPPER. Dout
INCREASES,

AND THE MR,

WHLWCH A PASS w
ONDER. BaTy Dokey
ADS o THAT EFFET- T.

1/

IUSTEAD 6F ALpmintuse .

T 1S CHeaPER. (SAMEUw)
AND  EAYER. TO DRTAMN

Te  wodd. WITH THEL o,

BUT  THEIR, @oLING CARACLTY
l!': A'\UC& L&_




WHen  ¥ou  BAJE FINGHED wou can LiPT w
To BULD THAT WND oF Reof ,“:s'TDAlE PLACE.
o% THE SRound HOLE .

4 -6 PESPLE
LET o7 with Ease.

BN

[y

THET RooF v beT Bov 1T MiqHr Be Remep
oM THE wALL IF 1T weRe suPPopreD

By 4 PeSTS o mAMBD
ol of CASUERINA, .







VEPER. Domue

ElevidTion

Prant

UPPER. DOME

.4/\

ELEVATION

PLAN

&1



DOME QSTRIBUTIewy oF ALUMATS
LoWen.

ELEVATION

—

Fran;

=)



N

«»bw»,m_ﬂl"“v‘\\

‘ A /
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LATice  DOMES




THERE 16 Ay BASY way
TO BUILD A LATICE DBUE

T 15 A VERY SRON STRxTRE

MAKING UKE
oF Lrme M‘TEENAL_,

AND (T o T MPLY
ToO Muer SITE uegil

W oebheER. O ’i}uu_b SUcH A DOME
MoU  HAVE TTO STALT
WiTH A ASID FrAME

el N

Ram

WHIcK Foupwg "HE o0TLNE
OF TTRE HAOE  You WANT T BOUN,

WO e T SR
THE COANERS  oF m—ﬁﬂm

TR EXAUNE
WITH  MAGONALS .




AFTER.YoU  BOWT THe TRAE
TE B STEP IS '

To Qurest | FIAT oy THE gRooND
THE  LATTIE . '

YU can
TROM DT Bapdpe r V00

Has T BE
ARpeT R
THAN  THE FRAJ‘-\E_/SM

'S MEISHES
CAw BE ABouT A ™ A FET WBE.

75

onNCE  You FOISHED
couposing  TIRAT  WATHCE
Vou SHOUWD LWFT IS CGERTER,

Poaun Fix IS ENDS
(oic Hang FREELY)
To THE RSN FRAME .

WHEN The RESD -
< waL © LTiNg  LATICE pobes

You SHOULD  INTREDUGE DLAGOBALS

T OFIX THEAL o THE LAeE,

THe fBocce wue - £E
Defet .

A VEY Smud



UVPPER. Dome

P

HEVATIoN

PraM

N

tolWer  DouE

ELEVATION
e N
y N
/ \\
N\,
S v
AN _ //

74
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RULR - SHAPED DOMEDS

BASK. QESEMCE: Eba SCHAUR. | IL, STUTZART
75



SUTPORT STRUCTURES
FoR. DOMES WMTH wseENDEy LooF- S
AN HANE  DIVERSE  Stapes |

LiKE SIMPLE  SPHERIC DOMES

ROTATIONAL  HYPERAOLODS,

OR. MORE CoMPLEX SHAPES
LINE "Space Chang
(Dokss  Made wiTH RINKS)

AND DOMES

L OF MuLTIplE  WRVATURE.

76

IN "HIS LATIER SRouUP
BULZ -SHAPEDY DomeES

ARE  AlONG THE MosT INTERESTING .

THE  BIL = SHAPR 1§ CRARACTERIZEN
BY oNE cupuaTupe (THe RAoLSR)
AT THE BOUDM  HAE

AND ANSTHER | oiPesiTE | o0E
(THe  COUNTER BOLGE)
N THE  UPPER. HALF.

| THAT Wb OF BOLRLE <BRM4TIRE

COMES FROAM BENDING A Rop
b A PAQTRGULAR  WAX.



7T\

[ THEN BEND ey GpwaRDs

.\\lﬁx THOSE  QIBRS D THE FRAME,

“

TIE Trse ENDS TOqETHRED. .

W ORDER. To BUILD

Al BULR - SHAPED DOME

Nou HANE To STRRT WTH A RKEID FRME
SEQVNING AS THE RAASE .

THS sTEp 15 (SUAL
WHEN BRpILDING DOMES -

THAT FpaMa CAN BE PolycoNAL
OR CIRCULAR. .

YQU SSHOUL..D D{S‘POSE'OQ THe "TR:GND,
AROUND THAT FRAME

THE Doues | AT THAT STAE,

it

] [ You  SHoup FIX To THE Qg

TWwo ReEe r

WHIG Wil STAST T menes
THE F(vAL SHapo -

THE  ROOS WhHew Wi BB THE R(BS,

| ©NE BRET AT

TuE '

T “ThelR.

enps, AeeET
v THE AX

'S oF T™HE Furipe deus .

T THE OTHER. ean
ABOVE THE wuvmemppice




FMEN AT TRAT STAAE
THE DOME witl HAVE
ONLY AN APPRDXIMATIVE BULE, - CHATE .

[ oreE -ME Doue
40T THE REGQUIRED SHAPE
THANKS -HiE STRINGS,

T

You HANE TD FORCE THE R(RS
WD THE RIGHT SHAPE
BY TENDING THEM  WITH STRINGS .

¥You SHould PREPARE

LONG THIN BAMBSD STRIPS,
TWO FOR. EACH RIBS -

ONE STRINA WILL DEFINE
T™E 2urge,

DISPCSE TROSE  &TRIPS v PIRALS
ARDUND THE OSMION SHAPE

AMD  FASTEN THEM TO THE RRS, -

FIRST THE SPIRALS oME WAY

THEN THE CCOMTERLSPIRALS
THE OPPONTE A,

ANOTHER. CME THe QUNTERBULLE

78



WiTH Taese SPIRALS  FasteneD
TTHE R LE - HAPED DOME
RBECOMES, RIGID AND READY.

YoUu . DoNT NMEED THE STRING LNYMORE
AND QAN TANE THEM AWAY

THE DbUe W KEP 18 wawtep SHAPE

I

THAT DoME CAN  SOPPORT EagiLy
THE ROOF .CKUIW
You WL SUSPEND & (T,

PRoCEEDRNG (N THE SAUE MANNER
AS WITH OTHER, SMILAR. DOMES .

Your. ROOF WL ookl PEAUTITUL .
WLITH sLc A doue,

AND  Youl HoUSE
Wi B Easy 7o DSTINgoSH

AMDNG The OTHER. HOUsES .
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RINGS INTD ROOFS 1




B THE MOST IMPORTANT PALT
OF THe House .

\'T 15, "THE RooT
WHIH SHECTERS US oFf THE RAIN

AND IT & THE RoorE
WHAT PROTECTS US ponm tHE <UN.

THE ReOT KEEPS us Dty AwD ool .



IT s IMPORTANT
To KNOW HOW TD CoNSTRUCT A Reow

A ROCF  opisTS
BF WO Mall PARTL:

A TSRINY

WHICH DOES NOT Ler

THE RAIN 6R THE IUN I\,

AND A "IKELETDM®,

wHICH 1S STRONG ENouGh
— ] To KEEY Te pOOF OP-

LET US ook FIRST
AT THE ZSKELETDRS:

Yoly START WITH THe STETHN

W BUWLDLING A RedE,

THE SKELETON
CAN BE MATE ouT OF HEAJY TIMBER. .

THIS | EXPENSINE

AND DIFFICLLT T Buith .




YoU CAW QSE
LCHTWEGT  Bamboo, AS WELL,

BOT BAMBOOD |5, lesS STRG
THAN  HOAWY TWSBCR. . “

TRUSSES o BAMROD
HANE "™ HAVE CERTAIM FORM

TRIANGLES MABE OF BAMBOO RODS

o0 THUURES COMPWIED
OF SENERAL —TRIANIGLES

CAY BE MIXYQ STRONCER
THAN A SIHPLE TIRUSS oF THBCR..

You cAW RO SOAH TRIANGULAY. ToRVYG

BY FXING  Sevgnal. BAMBOD RORY
BY STRINGS.

You CAN FIXx FRSURES
wHial AdE TPLAaE™

(50 YoU ¢AW La¥ THEM FLAT
ON THE GROUND

WHEN WORKING ON THEM).

OTHER. FWRUDAES ARE 1N *SPACE".
YOU CAN NEVCR, FLATEN THEM o0

ol PRURES ARE THE ELRASITS
Foo SKEVETOMS OF ROOES .



(s

Wit BAMBOC RINGS AS Well..

You  MAKE  Suct AUNES :

BY BENDING BAuBOD IN A CERUE
AND FIXING THe ENDS

WITH A STRING,

AS,  DBASHETMAKERS DD.

You CAN TASTEN, STIL WR STRRNGS,
SEVERAL SUCH RINGS TORETHER -

YOU (AN COMPOSE SKELETONS FoR Rongs

1 You CAL STRMG TORETHER.

SEVERM_ BAMBOD RINGS
FLAT ON THE FLOOR,

INTO A PARTCULAR, PATRERN.

| THeN YOU LFT up SLOWLY
THE CENTRAL RING
OF THIS NET

AND TEND

WITH ANOTHER. STRING
THE EXTERNAL PART .
OF THE EXTERNAL RINGS.

WHEN YU HAIE FIINISHED TENDING
Anp TO FIXING THE STRINA

THE boME You HAVE RuILT
WL REMAILY STANDING -



IF You WA “THE DOME
You HAVE Uity

™ E= TARTICHLARLY STRDNQ,

YouU Stould AaKE A TEW
SMALER. ANSS

AND FIT THZAA 1N THE VoIS
AMONG THE LARCE RiNGs,

ONE THE Dome s I Postriey .
(F YoU Do IT EApLISE.,
YU GNNOT GIVE THE DOME. TS SWAPE).

-

Al
£

IT 15 Easy TO BLUD
SCHh A DDME - SKELETTR)
For YouR ROOF,

IT cAv) BE ARQUT 4-5° METEAS ANGS
(vIREN RMNES ARE ARDOT 2 METERS
N DAAMTTERY.

You OVER THEN TR SUELETewy
Wt Mats,
LEATS Oh. STRAMNN

W/
SUAL N YOUR. REQION.

rd
c



ANCTHER TEHNIQUE cou]y Be
TD COMPORE A CONTINUOUS NET

OUT OF AINGS
NOT LARGCER. THAN ONE FoaT.

THIS NETwoli. CAN BE umadE
(N SEVERAL wA¥s:

EACH RuNg CAN Touck
& OTHER. RAINGS,

QR IT CAN BE NeGuRoUR
TC 4 OTHER. ONES,

(EXCEPT THOSE AT e
OBV:oUSLY). EDNE OF Te T,

THE AINGS CAN pge
AL THE SAME svzg

oo
DIFFERENT Syzesq

You caN  BEWD
Of. FolD
THIS NET WORKWTD MaNY CH4pEs .

YoU AN MAKE A VAT,

oL A SoRT OF A ¢onE

ok Bven A boue .

| Al TWEXE STRUCTUQES' WiLL STanDh-




r— T could BE ADVANTASEOUS f

IF You can DBETAIR
\F, INSTEAD USING A SINPE RING

SOFT PLASTIC SHEETS
(AS USED FORL WRAPAING OF Many PREDULCTE)

AND COVERL YoUR, ROOF MADE oF BASKETs
WITH (T,

You Woulh USE  FLaT Round BASKETS
OF WHKH THE BAMBCO RING

YOUR ROOF WL BECOHME WHEAMHT,
COLLD REPQE.C_.E"NT' THE. Rim,

AND TTHE  PLASTIC SHEET
WILL LET ThHRougH THE UgHT
AT THE (NTERSTICESR BETWEEN BACKETS .

IF You wanr 7O PRESERVE TTHE PASTIC
YOU SHOOLD PROTECT \T
AGAINST HARD SUN, BY KEEPING (T IN Syape .

_ YOUQMMAMMDEOF%QJM
THUS | Yool VAULT, o ¢onE (OR Poue BY ANY LGHTWEIGHT AATERIAL OF RooFing
OR Ay OTHER  Siapg : Yoy ARE  USED T L

YOO MGHT ChpoSe o

WL BECOME MORE STURDY

AND WILL TorM A SURF4CE

THE RIMS AND THE FLAT BASKEIS
WM INTERSTICES

WILL. SERVE AS A Soud SuPbolT
o "THE RCoFing MATERIAL

NSTEAD SIMPLY  FoouNg 4 NET

YU MISHT ChoplE.
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STRUCT URES [
MADE  WiTH RING-BAUS

BAS\C peSpARcf w YONA  FRIEDMAN, Sk, BARIS



CANE  OF THE SWPES STROCT&T,
AedE  WiTR Rhweg

IN ORDER. To  Sbebolr
A SusremDEDd RODESKUN

S MADE
WiTh Bau - UkE CONBIGURATIONS

covraniNg Az Ras,

THESE  CONFIGURATICRIG
ARE CAUED "PODETAHEDRA'

Ypu START
Wirh DISPOSING 4 RINGS O8N THE. Fleol,

\-} hy A FLOWER - LUKE ARRANGEAENT .

OhE  RING W THE  CENTER
SUPRNUNDER B 5 OTHER. RINGS.

You TIE TiaHTLy THE “PETAL" QINGS
TO THE CENThAL OME | .

1 THEN YOou  LIFT TeE  UpETAS
T THEY o A Cop-Uke BLO0E

THEY TIE THEM (0 ThaT PoSLTIoNS .



IR

N CODED. ™ Bonp A DODIALSDRON
You NEED 2 SWCH P-LkE BIGURES .

YoU cany By DOME-(WE <STRUCTURES
Wra mpse paus

YoU SHOULD (EANE THE FIRST onE
ON TRE GROUND, b A QP-ukE POSITION .

THEN YOU LIFT THE SECCND QP

AND POSE T 0PSIDE  DowN _\ﬁ ol BExAMPLE. ,

ONtD  THE TFTIRSYT WP, You AN FIT ToqETHEN. 6 Spey Baws,

t ONE (v TRE ENTER

ﬂ.’~ MDD TUE T OTHER PALS
NS

FORMNG A CROWN

T | IMPDRTANT,

THAT BACH PEWL oF THE UPPER.COP
SHOULD RE Frmep INTD THE Howow
BETUEAN Two PETALS OF THE LOWETD <P,

FASTENMED ™ THE 5 ROAYS

OF THE BT maldns 0P TRE (U
: OF T <ENTRAL BAWL..

WU SHoOy THEN TIE “ORETHEN. |

BSTH CLOPS | Br THER. PETA(S, : ' THaT STRuCTObE
Witk BE Fapiy SbHUD.

TRE RESOUTING  BAL
WETH (2. BALES,
Wil BE A DODECAHEDRAN .




You can Build w AﬂMt%AQ war, — ] THE Rig - RALS,
CROWNE MADE oF ANY NOMBER. ASSEMRUED (NTO SCH (ONRGURATINS,
OF A2 -FACED PRALS, _ Wi =T DEFDRMED.

By THING THOIE BALS TDGERR
™ FORM A R(YG

| 4 Baus, THAT DETDRMATION
WL TEND THE STRUGIURE

UKE A SPRG .

6 BALS | Fon THAT EEmer

TRAT THe <ongtTTUTING NS,

SO Nor BE Too WEAK
+ (ELs€ THEY BoRsT)

[ G BALS |, &R WoRE. | NoR T Sreng
(BISE THeX powT Er DEFORUED ).




WL Ay
TR Malyx OMBINATIONS
0 BUILD sy sTROGTMASS.

BY 0SEDTING CURES
[ MADE WITH & RINGS)

ETWEEN ANY 2 - DoDECAHERA .

You ZAN ADD TETM4HED
(MADE WIThk 4 PJNﬁ&)F’L e

TiesE COMBINATTIONS
Wik BE  PACTICULALLY STRONG.

75

- —
| THESE DoMES  RUILT WTH RINGS

WL RE  goppoRIED
h Bf  WwoodEN rasTs (FOR BxAMPEE) .
A

T (S MPORTANT AT
S THE DOMES
o E’Pm%s fAéTE‘NEb ™ THE POSTS

_| WHERE  SEVEDAL AINGS Mo

WHERE  THEIR. “RANe BT
\ IS NEAR. T VERTICAL .

ranp ol PSS (BE
Y

- THU.S,AC@&Q
et Wi g TE KD 0F e D

3,4 00 5. Pogrs.




OME THE fiNg DoME
S FXED onte HE ST,

YU AN SUSPEND THE RICF SN
oN  THE .STRU(_TUQE,’

A SKIN mADE | FoR EXAMPLE
WITH AWM UM EDlL
GLOED ONTD RAMRID MATS

WHIGH ARE TASTENED
ON A FlexRlE BAMBOD 4RD,
WHICGH HANGS ob RoPES

FASTENED TO THE RUNS-Doye |

.

SOk A STROCTURE (S USHTYEGE
AND DDES NOT NERD
MUCH  MATERIAL -

T lr 18 EAS AND BAST
T ROl [T,

T ALD , IF TRY Loks ARe
é f SO Up TED,

<. THE STRUCITRE Ay RE
PACTIALARLY  STRONC |




TlAN

5 DoDECAREDIRA
10 HEXaEDRA,
! 5 TETRAHEDRA




DopECA HEDRA




TN\ K
R
W APEC R
X “»«‘4\.\!7 ,
vﬁ‘? LA
Y A ﬁ\&“\ LL_“_'- Jﬁﬂ‘

G DoDECAHEDRA




SCH EMa

& DODECAHEDRA
12. TETRAHEDRA




PLad)

| & DODECAHEDRA
| AL HEXAHEDRA

& TETRaHEDRA




YoU  wawr 1o BUILD

DL CAN START To MAKE,
A ROOF,

WITH SPUT BAMASD
OR. W THIN G RRASCHES

A

/gj
=

WHICH IS QUITE SIMPLE

RINGS
o PO wimouT SPEUALST'S HELP 6F A DIBAMETER. ABouT 3 FTEET

(A METERY,

AND WHicH SHoULD BE |NEXPeNYVE

Q&L

. > I We MaTERAL (BAMBe0 OR Wodd)
& e o 1S NGT STRONS ENDUCH ,
: NYoU AN MARE A RING
@\.K/ Wiy A Sl Ed. DIAMETER,
= vevos ©AND  SkoULD  Look. (BTERESTING ‘\ You SHoutd PREPARE _
ey | A CENTAN NUMBER. oF SUucH RINGS:

W\%Aﬁ : 7@ THE NUMBER. Wi DIFFER.

ALCOBDING THE MODEL (SEE ANNEXY).




To START WiTH,

r You  OBTA) THUS A RIGID STRUCTURE
YoU HAJE IO TE TOLETHERL MADE WITH THE 4 RINGS
4 ‘Q.IN4S,

WITH WIRE

=2,
OR. WITH Ao SolD RobE. .

(4 Corm 6F A TERAHENRON).
‘1 N ORDERT® PNy SO,
™~

] You SHOULD MAKE 5 oF THEM
| You DSPOSE mye R{NIGS AND  DILPRSE TTHEM
ON THE Floor. 'N THE PATTERN OF A FlLOWER,
LKE 0 e dRAwgG, !
AND Yoo

Te THEM TOQETHER
WHERE ONE RING Toucues ANCTHED

THEN

You LUFT THe 3 ExTERUL RINGS,
LEANING THE ¢=

NTRAL OuUE
ON THe Foop. .

-] THEN TIE THEM TOAETHER,
W THE CENTER OF THAT PATERM
- WHERE Tue 5 TETRAHEDRA AeET

THEN  you StapT T0 TIE 4GETHER.

THE oTH
WL ToucH N palRs, =0 RINGS |

ALTOQE‘[HE{.L N R Pale,

THE RINGS WHICH Yoo dale LEED

. HAVING THEAL IR 1S Pogiiom, | FIRST Thote eny -twe TOP
e 1 YU S%ouw TE M ToseTER. . :

THEN THoSE BEloWw .




You ORTAIN BY Ddomng o

A STROCTURE

N THE TBRM oF A YLENTIL .

THIS 1S A UERY Sup STRUCWRE -

ONE  canN By
WLITH g

AS\JELL_’

SOMEWRAT,

L SUCH LENTIS

HEDRA

| DSPOSED A¢ W THE AW .

ONE HAL To SQUERDE "HEeM

N ORDER. TO TIE THEM TOREMED

103

| n

LET 08 dONTINUE

FIRST . YOU SHOULD MAKE & LENTIS

EagH WITH 5 TETRAREDRA,

OR. 7 LENTLILS,
EACH WITH & TETRAHEDRA
WilCHErER. SO0t You B,

You TAKE  THE FIRST  LENTIL,
WHICH wil. SEmge AS CORE

AND  You Fix oy BEAGH OF TS
OWNSIDE  RINGY

THE UPSIDE RUING

OF EALH OF THE OTHED (ENTILS.



YOU THE . THE 5 (ENTIS
ONTD —HE <ope LENTIL

THEN You TWE TOGETHER,
THEE  ENTUs

IN EVERY SPoT
WHERE 2 RIN&S MeEET.

3 Haue T Be DRAWN T8 Ty ToOGETHED,

- To ADID G4pS
- BETWEEN Qe

THE TENGlo)W  THUS  CREATSD
T | MAKES THE STRUCTORE AIORE RIc ).

OFTEN THE E(EMENTE, oF THAT  STRUCHHE

IR

£

U ORTAN THUS ~
R venySolip S TRUCTORE

W LTH A SDAN
OF ARDUT 1@ EET (4 Mmﬁ&)r

CWiTH  VERY THIN COMPONENTS

THIS STRUCTWRE
CAN BE SUPPDRTIEN BY WALS

[ o By oSt

04



THE  STRUCTURFE S USING LTILE A
WHIGH You HaE BUILT ' TERIAL.

WL SOPPoRT THE " RoOF - SR

Yoy AN BOILD A ROOF,
Weicy S SoLd
TN AND WHICH PROTECES oy,

— L1 mapeE WITH MATS,

Wmr PASTIC Fous

68 WHATEVER. Yoy PREFeR .
TH‘.S “S}QNH

HAS THE Fomm OF A FUAT Ioue

EASYF T REPAIR.,

1 WHICH Wil HANG '_
ON TRE STROCTLRE  wou BOwWT. | i;g] AND WHICH Wi oK. NICE.
1
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SUSPENDED  REOFS, ‘ /




A RooF aoven,

BoT 11 cAN Ao BE
SUSPENDED FROM.

IO THE  LATER. CASE
YOU AN MAKE
AN AlL-Repe  RROT,

PE
maktys_ Wi Spld RO
A SMPLE NET

HoM WilicH THE €ooT ONER I Hang |

AN BE SupPoRtEd Bt BRAS

T SUSPEND  SUCH A SORPTRTING NET
YoU Wit MEED AT [EsST 3PosTs
TO wHick THE Nite Vill BE B EnNe)

I THE VET O8N HAVE A LAYoUT
OF CoNENTRI POLYGOMES,

BAUING AS  MAKY CORMERS. s
AS MANY BOSTS A3 You ITERD TO USH

THE NEU WL consigr
OoF HESE POLYGOMES,
CINKED WITH Dlagqonals

ACCORDING To THE NUMBER oF POSTS .

18

AT RET Wik ek !
HKE A [ARGe SPODeRrd WEB |




YOU  CANST A4, iTheor PREGAUTONS |
TRAT NET SIMPLY ONTD BE PosTS-

(T woord pRAW . BY IS St yeiqer

THE PETS INWARDS -
AND  MAKE M ColARSY |

—

To COUNTERACYT HaT FORCE
YouU davE 1O Fix
“HE END OF EACH ROTE

AN

T A Soud AN
Flen v THE ROC0MD

F (AS Yoo ootd  ANGHD

A TEEWT).

7

i

7707

~T

— TS ANCHORS HAYE o 8E

DRINER  DEEP INTO THE GROUND

TO AVOID MEIR.  SUPPING oUT

OR  TEARMG A4

pRb e ErrEd
ofF % WelghT o THE Leor



OWCE THE QuSPENgop NET
TieMY FOED
O PeSTS  AND  ANCHDRS,

VYou SHootd PREPARE
THE  RooF @VER.

FOR BYAMMT
WITH WATERPROOF MATS
ON ANEARLY FIAT (ATICE SHEL .

(NGTE:
IF THE LATTICE IS MoT F

T oo B FrreugCT FHAT EhousH
™ Wr wiTH WS!

(TS FORMY. .

BT, A NEARLY AT ameE SHE-
s NST _SuUd

GVER. A LARSE SPAV

(FOR BXAMPLE | ONE MEEDEN

O @NER A HOGE) .

SUCH A FLAT (ATTTICE SRge

CA\?I LEs.E ub

£ [T SOPPORIUED (N Ay PLACES
ElTHeR, B ST

o By SUSPERCTN |

N THE AsE we ENAMVE
IT Wi BE SUPPORTED
Bt SOSpopCion ©

IF THE LATOCE Sl Wity The At
S SUSPENBED

N MARNY PLALES

ON THE SUSPEMCIDN  NET,

T Wil BE QUITE Loy .



T € MNoT DIFFLQLO

TO COVER_ THE LATTICE SHELL
WITH MATS

DR OTHER., SHEET MATERMAL .

TO MAKRE A ROOF
For. YOUR. HOUSE _

ORNIoUSLY  ENOUGH
Suldt A FIAT (ATricE SHEW

He LATice Sugr Wt THE A

(CoMBINED WITH WTERTlgNT ’Fctc)

WL MARE A SOUD ReofF
EASt 0 MAivTany

11

CAY BT SUPENBED
FROM OTHER, INTS
OF uPPoeming STRUCTURES 100 :

LIKE  DomeS,

ALLHES |

T O6R SMGE—F@ME“ qIRDERS .

A RooF (AN BE SuSPENDED
Rod NEARNY EVERY WIND OF SUPPOET




F You WANT o o —1 A PARTICULAR KIND OF SPACE- FRAME
A SUSPEHDED  peot USES  {ITrie wooD

WTHOOT HAVING -5 ANKHOR T, (B ANY  SWLLAR 'SFUFF)/

YoU GAN SuSPewDd THE ReoF [ SUBRSTITUTINE RoPES
ON STIFF SUPPofTINg  STRUCTORES TOR A PART oF HE RIS(D ABMRERS..

LKE  ARCAS ,  DoMES

W SPAE TRAMBS
ARE MORE COMPUCATED 1B R,

OR. SPACE - Flane qIRDENS

) Eb-\- THEY A& m-&&””q .




AN ORBINARY SPACE -FRAMME
CONSQISTS. , ROVGHLY , OF POLYHEDRAY

THE SINPEEST T DRpaw
IS A RDW OF WBES,

WITH THEIR. DIAGONALS

EITHED THDSE Pane To HE  FACES,

0L TTHIEE

PASSING THROVAH —THE INSIDE
bF THE CUBE .

5

THESE  SDACE - FRAMES,
CUBES AMD DAGOMALS ,
AL MADE oF RKID MEMBERS .

L

1

BoT. errwm THe BRES,

bR RE
N THE

DLAGOMALS
PLAVE oF TiE BACES

opty RE MabE

T WITH RDPES DMD’J,

Ok | EVELS “THE DlAgenIdls
PASSING  NSIDE THE CURE -



S

ral

—

% X
V7077

W

SOCH "RTPE- AND-ROB' STRUCTORSS
CAN WElL SERVE
T SUPPBRIT A SUSPENPR RobF,

BOT IT MGHT BE Mope PRACTIAL,
TRAT THE STRUCTUnD
SUPPORT ~HE RoOF  FROM BEMEATH .,

THAT  MIND OF STRUCTURE
MiGHT B Top SENCITIVE

O HE  WEATRER.

F ABOVE THE RooF -CoveR.

BELOW  ~THE ReoF
IT IS WeL PRovECTE) .

IF WED BEWBATH “tHE AOF Coven.,
THE ROPE "MRoDg STRUCTURE
CAY HAVE A BETER ADAPTED SHAPE |

I MADE oF @uBex

OF SUAHTLY yar¥iNg SpEs -

THUS  yYouR ROOF
it HANE THe SLofkE
TR THE RAINWATER. To RUN WT.

tw THIS CACE R
THE CENTRE CUBES
WL e SLiaHTly HiGHERL

THAL THUSE ALDNG  fie EAGEC



IT (& 6BVIoge
THAT A ROOF ¢AN BE AWDE
WiTe A SLOPE T twt Sibe ONLY

THEL You DONT NES)
TO MAKE THE QRDERITELF SLoPNG

(T IS SOfFlusgr
TO HAUE THE BEARINA WAL nauguy #GH .

T YoU BACE HiE RoOF coep

o THE Srarsten SIRDER.

SLANTED ENoUGH
TO MKE THE WATED. Run DTowd.
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BASIC RESEARGH : Y. 5. (EBEDEV .
LABORATORY Fol ARGWTECTORAL Blalics
MOscoy
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T Buun A ReoF
ON AN RRECULAR  cUTUNE
(S A DIFFWILT  Task,

\F TACUED

WITH orRDINARY TEUNICLES .

1T & POSSIBLE 1o BuuD

GRIDS o A PARTICULAR. HIND,

WHICH AN TAKE
A whotly [RRECULAR. SHAPE

ElrheR. 0 PAN,

oR. N SEC_T*DB-J

DR EXAMPLE
(i:o\rtpm? Bl)lLD\NQ.:, PAVINA

VARISUS  HEADRCDMSY) -

SpCH sHATES
CAN  EVEN Bt ESTHE’HL

-t Jn;

122.

IRREGULLAR. SHAPES
CAN & YSRY Soud .

YoV  Z4ANY TEST TS BAERIMENTALY,

WHEN CovbERmg A shace BETWEEN 2 ‘Boxc‘\g
WITh A sueerT ofF PAPER.

IF vyou Pase Tue PLANE © PAPER Cheet
oNTo  THe BOXES

THE SHEET ot lMNEDtATf}'
SA9 IN THE  MIDDEs |

IF You PEND UPWARDS

THAT CAME SHEET, LiKE A VAULT

(T Wikl KEEp  THAT SHAPE

PROVIDED THAT YoL FIX THE (=R, EIqES .

(F, 6N THE oTHER. HAND,
You (ROMPLE THAT SHEET THORDUGRLY
AND THEN DISCROMPLE T

THE  SHEET wi UoRK AS A Sollpy <o el

bE IRAEAULAR SUAPE :



-+

A GRID CAN  ynQkl

KE THAT OSHaPE of P4APER DD |
(F THE qRID -AIRS ARE UNKED

WITH SoFrt JoimnTs-

Yok i guitd” Sudd A TRy,

FER BampLE,

WITH LONG BAps AONG enE AX

AND  CHORT Opps, ALK THE O THERONE.

THE JOIRTS LINKING THe 8425
HAVE —To BRE SoFT &NnoU4aH
TO PERMIT FREE MOVEMEWT cr THE BARS,

| FORL ZxaMpuU=,

THE BARS can  BE LINHED

WITH eoPES oR SIMILAR. SOFT AgTERue.

Suck A GRID

cAN BE  PMEFORMED

INTO Ap | RREEMLAR. SHAPE
AND  REMAIN S0UID .

125 -

THE Mald  upimons

CONCERWNG THE SOUDMY of e

Q
AR TeE  Foupwtig - iRID

Elrst oF AL,

THE QRID, LAID oUT  FLAT o THE RO
HAS D BE (ARGER.

THAN THE AREA THE ROOF SHoUWD (ova.

ETONDLY,

THE OUTER. EDGES 6F e SRIP
OwE v PeUTION |

Stould BE soupLy EIxED-

TRIRD |
Suouly HANE MORE " MOUNTANS
THAN “VAUWE¥YS",



.

LT 1S EASY TD MAKE SUH A GAD

WiTH RAMBOO .

FIRET, YOU CuT THE SRAMBOO
INTo

SHoT onNEs
AND LONg ONES,

You PASS THEN A DIELE oF popx
THROUAHK Eacyy bPiEce oF BaMBLG

LEaving  Bwougy tENGTH oF RoPE
AT BSTh BEnpes

o THe BAMBOOD  piErE

'TO TIE  —Tye PIEZES TOSETHER.

PIECES OF AMPROPRIATE (ENGTH:

OME THESE PREPARATIONS ARE DoNg
Yo STAET ~To TIE TodETHER
THE PIEES (NTD A 4PJ-D,

ACORDING THE PATERM
IV THIS DRAWING -

SHORT PEXZEX IN A LINE,
Llofg PIECES ALrepNdATTING -

\'\' 'l

OMNE THE 4RID S
KNETWED TOLETHER.

1 You o AN Foem 1
27\ INTS  yARIOUS  SHAPES .
__.P-..__“_-—r » :._
- ——— 1y [
T K
| |

124



‘THM\. SARTG AR SRID YOu AN THUS CDMB!N.E'
IS ONE oF TyE SIMPLEST. STIFE JoINT
THERE  ARE  MANY STHER. ARDS | AND ST JOMTS

WHIcH BEHAVE (N A SIMILAR. WAy

o JRnbsses

1 GRINS  MADE Wrrae  Pextagons /\[)\ ISt VARIDUS  BATTERNS |

(5- EMES) :><>(3(

‘ f AL OF THESE SAAS |
WrTy HEXAQOMNS
(&~ Ep6EL) f 1 (AN BE ADAPTED
NN | To PARTICHLAR, ROOESHAPET
/\ﬁ/-_-'\ . t
| | S AN
V¢ TN/
[ BT THE SIMPERT ONE
Wi Th OoNS
P ‘EM{I;SE;TA‘: | THE ONE EXPLANED BERRS
ETC. /6 ﬁ ) bETAL
T""\..___ —
il
A
THEIR. CoMmeon PROPERTY : /ig — ‘-.é\
AL OF THEAM HAUB <oFT JolaTs ~
(AT LEAST A PART ofF "THEIR JOINTS) AND (S THE MoT Phorical ovge.

LA 125,



.

{

P

T ~_1

1;—

[T IS EVIDENT
TRAT Thage POLYGONES

Forminvg THE 4SRID

cAN BE SURSTITUTED
BY RNSS .

ONE N AMAlKE EQUINVALENT GRIDS
To Al PoLYgQotsAL PATERNS

BY USING RINaS _
EVENTUALLY OF DIFFERSNT SI2ES .

12

TO BOILD SUCH 4 GRID | TARE THE RINGS
AND LAY OUT au ARBITRARY PATIERN
WITR THEM,

THEN FIX THOEE RINGS
A Mong ThEM |

ELTHER WiTH SOFT JOINTS
(IF THE R(NGS ARE REID)

OR WITH RD JOINTS
CIF HE pINGS ARE FLEX[B‘E),

You o8Tar A GRID,

wmq{ WL BEHAVE The cAUuE

u/a THE SAME MANVER AS THORE
ADE WITH SIRAKHT Baps

(which WE DiCussEn BEFoAE)
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DOME STRUCTURES
FOR FLEXIRIE MATERAL




IF" YoU ONLY Haye
SOF T AND FLEX(RLE ST
ANAILAR =

VL AN ShL pse THEM FDR. A ReoF,

BOWDING
A VERY PapTTICULAR KIND OF DDAE,

THAT  bouc ConsISTS
- OF [Apce Amp FlEXIBLE RiNGS |

4

EAct NG HAVING A DUAMETER.
S!_Lc{{.r['ﬁ_}( (ARGER. |
THAY  HALF “THE SPAN p &% CONERED .

Nou WIL NEED, Foe Taar DeMmE,

r

N

A DR2EN op merE
OF SucH LARAE RINGS |

1

) AUD, Alsp ANCTHEDR. RING

A Smaw e::f\N-El

HAVINgG A DlauETsR,

6F ABouyT A4 OF THAT bF ThE LURGE RS,

ALl THESE R/vgs
ARE NDT NECESS Any VERY STiFE

178

BbT RATRER  ELASTIC,




You sHouLd DESIEN -

THE (AYOUT OF THE DnuE
ON  THEqRoUD |

DLACE THE SMALL RING 1 HHE CEATRE
AND )
Yob SHoUDd DISPOSE  The lapes QNS

UKE THe PeTALs oF A Flower,
ARDUND T, -

THE  SMuL RING PRINg INSIDE
Tae LARGER. onEg

RUT TAKE CARE,
THAT Eact LARGE RNG

SHOULD COVER_ on*GHESDDE
IS NE(CHBouRS,

AND BE COVERED Ry -HEN
HE OTHeER SDE .

‘ TS FASTE NG <al BF DOMNE
WITR A PIEE Af RoPE |
O WiTH WIRE

L

1

[ WOUND ARoUND THE CENTRAL RINCG
AND TTHE BART OF THE LARE RINGS

WHICH TpucH THE SAAlL RNG.

WHEN AL THE Ruge
ARE Thog N PlACE,

You SHoLLS EFASTEN Al THE e UNg,
L THAT chrnou,

To THE My Rivg ' THe CERTER.

OMCE  TuE "Flowep" ts TIED TOAETHER
N 3 CENTER,

W SHOULD LIFT THE CENTRAL RING

199

P EROM THE SRoUND



YOU  SHould  LIFT THAT RING

THAT THE “Frow&p)
SHOULD  fori AN INVERSEp <up.

You HAVE o NEEP

THE CENTRAL RING 1N THAT 2o TIoN
(ron EXAMPLE)

AND  START T TiE TOZETHER
THE LARGE  RINGS

IN AL THE SPOTS wileRe .
THEY ToweH  Eacy SrheR

—

TiE “rHEM  WEL

To Avod '

THE ~ONTS SLUIPPING oUT OF PLACE

OKE  You HAVE BASTENED AL s SPoTs
YoU CAN TAKE AnJaY THE SCAFFOLNNG
(THAT HEAP oF smwes.):

————y

THE DOME Wil K&D (1S SHAE

IT7 AN BEAR THE RooF -Sewv .

[T You WANT 75 REWEoE
THAT  STRUCTURE

ONE o& TWO &g RINGS
APPLLED MIp-HE(GTH

prory

Wit bo —THE Jc;a,'.



AVSTHER. WA 77 e e
S0 A DoME,

IS THRoOOGH MAKING

A U BORROUME AN ! Lonf $

To Do THIS,

START Wit (Foa EXEMHE) & RobS,
PUT ON e <SGRoUMD

AROUND A CENTRAL RING

THEN  BEND  THEM
MAKING THEIR. ENDL MEET-

ONCE THE ENIS
ON THE < ROUND,
CONNETT ~THEM

.’M ET_;

WHEN Moy LIFU EROL HHE QRO0AD
THi= <& rbrrpal RS .
DU 0T A VBT i MEANT TOMEL

L

i
%\.

A VARIANT TU THIS )
1S CALLED 4 "<yl KNOT .

To BUILD T START AN
wrrd 57 Roeds

PUTING THE ARDUND THE CBRIRAL RING

i&‘wb THEM
D Bong Tosqstug He e
i\{:‘j’%&é&mq THE é%ms ‘

NEIQUROURIAY, RDDS IO MEET

COMNEZYT THOSE 'gUM/
LIFT THE <oRE RimG,

AN YOUR DouE 1S ReE4AdY .
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BUILDING WITH GRASS




CaRASS _ BT
CanN BE AN IMPCRTAAT BULDING MATERIAL CRASS BUNDLES (AN BE STRONG BNCUOGH

it /// ,({///, e /(¢

Wi a fffl O FORM THE SKELETON OF THE HOUSE .
IT can SEQVE, FIRKT OF AL, IF ONE AMMKES A BUNNE OF STRONS QR
. FOR RoOFS: TIED TOKETHER, WITH STRING
Sy 5 ‘ (WHICH TDO CAN BE MADE OF GRASS)
’ I /% ///A\
WULJ :
GRASS BUNDLES POINTRVG DOWNUARDS %
MHLOW THE RaNKATER TO DRIP DWW .
— GRASS CAN [ ONE CAN MAKE ~THEM VERY oM
A HEAT INSULATTCR. AS WELL F Sact LEWCTH OF GRASS
S5 IN THE BUNDLE
AN
71NN
//ff I
] uETenag THE INSIDE OF TTHE HOUSE _ _———r
/M COOLERA-, DR WARMER., : NERLIAPS THE NEXT LAYER.
ALORING TO THE SEASCA. S FOR ABOUT A THIRD OF TS LENGTH -
BUNDLES OF GRASS ' SLCH A GRASS RONDLE
CAN BE USED THUS AS A Cour CAN BE VERY REQST.ANT
B
N\
AN
PROTECTING 714.& HouSE ol its P -
ACANST RAIN, TEMPEAATURE. ﬁ ﬁ?ﬁ.«: IF T 8 THIGK ENougH.
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A VERY THiCK GRASS RUnDLE A BUNDLE - ARcCH

WCRKS LIKE A BANROO (ANE 15 QUITE RESISTANT.
BT TTHE BUNDLE K
1S MOCH HEAVIER. ThHaN THE B.MBoo
A QRASS BUNDLE wWCRKS BETER ] PUTTING A NUMBER OF Such ARGE
WHEN BENT, SIDE By SIDE
IN A ROow

THAN IT DOES WHEN STRAVGHT. CAN MAKE QuitE A 400D RooF.

THE SIMPLEST- WAY
TS USE  GRASS BUNDLES

OBV IDUSLY,
You HAVE D Fix THE ARCHES

o ONE ANCTHER.

\S TO MAKE ARCHES OUT oF “HEA.

BY TRAMSVERSAL RUNDIES .
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T\ > || 52

#
7>r..
7\7_. .

A DIFFERENT TYE OF AQcy
CAN BE MADE

WHEN You mMalE STAND ‘wo BUNDLES oF CRass
AT A SMALL NSTAMNE EETWEENMOTHEO\

MAKWA
THE UFPER. ENDS  MEET,

AND THEN TYING THEN TOGETHER. .

IF Yo MAKE | FOR. EXPMRLE,
FOOR. OF Soci ARCHES,
THEN You START FOUR SMAUER ONES

FROM “THE POWT OF THE LOWER. ONES.
ANb_goml T En |

TIL YOu G A Sorr OF A CONICAL
FooF.

&

ANCTHER. ©oOF TYPE
CAN BE MaDE OF GRASS-Rops

(WE CALL GRasS - Robe
LoNG THIN GRASS BUN]:LEED.

IF You Ol SUCH A GRASS - ROPE
LIKE A SNAILS sHE

MAKING THE COILS SMALER AMD SMALLER
AS YCU_ Q0 HIGHER..

YOU GET THUS A SOIT OF A BOME
CR A OhNK RoCF.



YOU SHOULD, IF You MaHE
WHEN BUILDING Such A ROOF A THARY" 404 - Repe

USE SOME TWKS OR THIN RAMBeo, THE HAIRS OF WHICH
TO DEFINE THE SHAPE POINT DOWNWARDS,
CF THE DOME: .

AL YO ol “THIS HAIRY ROPE
THE JohR OF oluhNg THE RDPE‘ ARCND YOUR ROOF,

IS MADE gaAS\ER. CONIE OR, DOMED,

AND STRENGTHENS
THE L[oME

Yool Rec Wil BE
BEWER. PROTECTER  AGANST RAN.

FOR- REYSTING “THE WiND.

=



:Hf,ﬂut ]citf/u Liud'%"/ o E‘?‘ i

,’r’f (AT
unn””nlcumm!.l!! l/

Mﬂ%

[((///l (.M l Vil

rast CAN BE £ood Road

FOR YouR. (ATRLE

IT €AN BE A qood A

AND FINALLY,
IT 1§ A Good BUILDING AMATERIAL.

TO AAKE ANAS qRrow

ON OTHERWIE USELEE LAND

CAN PROVIDE AN IMPORTANT RESOUG(E.

TO MAKE HogE-HOLD USTENSILS WiTH,

18



