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THE CETA-RAM BLOCK PRESS

by Roberto Lou Ma, Civil Engineer, Centro de Experimentacidon en
Tecnologia Apropiada, Guatemala

oM

The CETA-RAM is a manually operated block press, developed by the
author just after the February 1976 Guatemalan Earthquake, specifically for
the production of hollow soil-cement building blocks. The hollow blocks are
intended for use in reinforced masonry for low cost earthquake resistant
housing.

The CETA-RAM is a modified version of the well known CINVA-RAM.

The name CETA-RAM honors the Centro Experimental de Tecnologia
Apropiada (CETA), where it was developed, and the Chilean angineer Radl
Ramiraz, creator of the CINVA-RAM.

RIFT

The CETA-RAM is a compact and lightweight machine, mechanically
simple, low in cost, and easily operated and maintained. Nevertheless, it is
capable of molding at high pressure, dense and neatly finished blocks of
high structural quality, at the rate of 300 to 500 units per eight hour shift,
when operated by two persons.

Built entirely of steel, it is composed of three main assemblies (see
drawings):

- MOULD (1) with COVER PLATE (2)

- PISTON (3)

- YOKE (4) and LEVER DEVICE (5)

Thew Cover Plate opens and closes the Mald, by pivating 90 degrees in a
horizontal plane. The Piston has two bushings (N) engaging with a sliding fit
the two vertical columns (F) fixed to the base of the Mold, and by which
means the Piston is vertically guided in its stroke. These cylindrical columns
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Pumitic sandy and sty valcams: soils, very light in waight, abound in our
country. Blocks fabricated with mixtures of these scis with cement, in &
wolumetric proportion of 12 b 1, consstently altain compresswe strength
valies above 35 kgisg ern (500 pai).
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Following, :!I'Hilﬂl of the CETA RAM with
dimensions in inches
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1. Lab Testing
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Appyrae seaiing of seil in & lah foldsi AN protecols sed lahes places under egRly
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T SELETTINE Thl QTN SE debrbuson 68 Gl JAMPE, pad Sepiraie and quibts diferem
[ETCaTh e ATE Ulad Thail dve i e TEd] il o as) masnbaton el

The smws ek @ carFsd Sul R Thi Coares peracles, which are gravel arsd s Firar the
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Taka & pirch ol 5811 3nd crugh & kghtly bebwee P 1esth. There s na nek nvolved here,
ax woiby are usudlly quite clean, The sharp @sd hard sand partcies will betsamn the
testh in B objemosable wey; evan Sne dands will Rt craabe & shghily
grating sensabion, BuT nok in b sy that & fesls Ssagresabie; & fesls mare smaelh than
gard, The clay grains are rat gritty ot 30 and feel very smosth and pewdery.

Then take pome il &y kangs s bry be stick them B2 your [agr. 508 lumpe e oy
o Fall dorwn, But clrpery lumps will sick o e fongue.

Eniterpregation of test 1 o 4!

A gravesdy mall oelsing many large ard hard parfces a0 1§ vy reugh
g"nﬁmﬂum;mmwnlﬂﬂdﬂﬂﬂmﬂh

& giky aoil m thin and soft and has smal, powdery mas

B gy 304 b very thin snd han big asd Bawd lumps

Seils conbning OFpan'c mather shoud net Be used and there s no use for further testing,

T-__:;_
Edditional Teat 1: Ball Drying eed, DiFation: gne aur
Ths can be done whan yeu have a0 owersll dseling that pour samphe Is gravely or sardy.
Taks & revraiiul of hﬂumumth;nhdm.m:rq mgher bz i, arough

ta mauid & sightly mastenid bal in your hard. [t shoold have jus encugh mater 15 order
ba kmap ERa garTed i ragethar.

Tran pleod & iTAD the sun ba dry. IF it guiddy fals apart during this dryisg parod, the
narpie dedd contans mors gravel and sard. compared to st and diy. Notk down e
rgLill.

15

—_
-

abouthiank

EB202D, D:46 AM





Fowica

NaodN

SHELTER
Ll TR

33 Ptk Tnllong o Corgeepnamitry

g taty b Sy egesa {Roe s gl of T e, Tl EregE ard T
R mld (MR s el b T el O Jay Deiy B Rene el b salae

B
-@Hfﬂhn—t—t‘ Je e

it & il el of el B R b ey dewpe oF sty el freee 8 Bl @ s Raed

Thid Gl v il P gt of presete P pi Paed L agesy Ed
L S T ST T
e g | ey

i ey Sl R, b S S s e o s B e SR ey VR ey
el M AT, e B s, el R G e s R re——
lﬁ-“-ﬂi_“i*-ﬂtﬁ“
ihﬂ“-ﬂ_-ﬂ.ﬁl‘“mlﬂ_

@ Bmier Taud & Dvap beald Dot e =i

T g Sire aem s bul sempe acieee S Sgreletin B St ekl
P S e el apgian b Dy Be el sty (S e A
o tarw el B e O <Ay

Bl o uiedi el e ”I*l“““-ﬂﬂ-ﬂ'
r:i‘.“'l hiﬁ—mﬂ_-im# Mt s W

W e b i o e e e g 8 e o Oy R T Bl s S

Brmasn = o0 G 0 bt o § ol gt @ Gleraing =i g el il
===“--ﬁ_ﬂﬂ-ﬁlﬂ'——l—lﬂﬂﬂﬂﬂl—-
mds = e

o S

0 NCL 4 AM





Fze bz

1 of 50

SMART SHELTER

FArArm W =]
weld Fevireg

%' fdditicnal Tesi I Crumbling fesd. Duratien: 1 day

The next bwo Dty soe alse called dry siresgth LS, and am b debaime Th presencs
al clay i the 554, Bath sre carried out on e fisse of e acil, 50 First seee the sampls
with @ 425 sioon gve

Adil enoiigh water b mix it ingo b plastic staoe, which means. that tha sl b rather 308,
il il sErmng b maskEn s shape. Make somes balle, & Sew of 35 mm dlameber
ardl & S of B mm sbar. Allyw tham b dry comizletely, which mary Gike 2 haF sp to s
el day, depereding an Ui G mm.quWMh—dlmzvh.
and bry b cruss them. Hote doses if e dry strength b low, medism or high

when bzth sices u-igx-m"-r,-t-rd:-ml hm dry sbrength, and the diy contet s
by il L

Whan anly B smaiber o osd bell Sraak, the dry strength ti Medum sad the clay coment

m il ba betwed 19 and 10%,

rhqmmihwluhuhn&,mwﬂ-ﬁhhﬂh mith glary content graebar

than

EEE] Additaenal Test 3= Biscuait Tesl, Duratie: 1 day

Gimriar B She eramibbing 165t bt neesd of balk we make pats or disc shaped samodes.
g, this best gives an indicatien of ahrnkage.

Line the firs fractiare of the sad asd mix with some sater to o pladlic stabe. Use & ring of
1 cantimeler dameter snd | canlifneliy high 25 2 mauid, so that shiinkage can be sean
Hnulﬂﬂl.mm—ﬂﬂuﬁhw.mhnuhm.hhuk
e Biposku n tws hibeEs, and by o powder the halees Debeesn your Sumb and
darefingar. Wote dewn if the dry srength @ lss, Sedism ar high.

mnﬂm"ﬁnﬂhinﬂfﬂwhmﬁ.ﬁﬂw-h
and the iample has 8 Figh (fire} sand or $t conbent, but low day Conben.
when the dsc in rat Be Mot b bresi, sad can be orushed betmsen the fingars afler
Bithe efart, Gha drp GLAESIEh B8 madium snd the sa=ple i 8 good sty or sendy <y,
When the dic i vesy d@cult b3 break, ad braaks with an suditle snap, it Ras & high dry
memuhl @ bok of clay. Cthar HSLET & et the bucwl has cracked in fhe
rmezuld, ared thérd & & cear gap bebwiih bgou® and mould, dem B shriskage.

e

; Jor ¥

130T, F45 AM





Farefion

) af 30

& grweslp b ey A e e
& pially b o BN TUl b shape

A @iy s iy it ey e shae
i ey sl @ vey ey B P

% Bawic Tast B: Elasticity test. Dot merasie
o s weter b The cotmisd sEFEE Bnd SpEn thaoe the el Pyl the bel nio bes
i o mn el band Tha She wou s Do piliEiesn e down sRetier P

-
L
H
|
:
i
i
i
i
|
3
i

et bk

§O0ML. 4 AM





-

M4 of 50

SHART SHELTER

i - Py Pty

r
\é;/:) Additional Test 4: Consistency test. Curstor. 15 minutes

abes ksown 3 The resd e Nesded o gome woter sand o st sofece. The tem b
parfarrred @ the Tines of e woil, wo fral ke i wikh s 425 mecos sEve.

Hﬂumdfﬂlmﬂ_m’-ﬂ-wuﬁﬂmm
koo much cliy bi b Seiiahie tor black malong
o ., and B aodl cremibles & afrp e Dpend, Hhes woil

]
i
%
i

Frly i Cpnain ary sy ek all,

1 it beeaicy hefors the dismetes of B read 5 F mm, e eoil i tos dry; add & e ba
e waber, msks @ niw ivié §0d 90 F agein, Continus this prooes ufill i 0l bresis
and crumbies @t 3 mElEReter thegkniess, mics irclicaten tha cornest P SIUnE QNTENT,

Mow teow Hha Bread, remogld it itk 5 emwil ball, and sgueede & Deowssn tumh and
e Fieger. Mook Oosn how mush preisang i Baee b apply and shet teoe of thresd =

Wesk and fragie Swead: It is mol possible tn maks & ball fos T thrasd, withost

m-wlmh‘g-;;uq-tﬁ-hwiﬂnmwmhh

E'hnwm-m#mumm:u,uﬂtth

rmcic @il i1 il mpsly crumtle. Thee desd hirs 3 low clay conbant.

Tough and hard shesas: B the remouided ball can only be forreed with 3 it of presaue
s

whoui bk

022 585 AM





LT

SHMART SHELTER

- o .I.-'--I- II': "

1.5 Pemld Towleng o Dok

Thw cohewos (eets wil give SBABOE iFPormalisn shial the prasenin of 4l o oley  nike
T, R e Dran he hendh e el mler 6 rosmded

;:I-r'.""?.' Baai Tasl § Y s phess e (en Bl Tew Franbas
Laen i BRTE B0l Thl ved Jeadl b OebecTriie the plawio iy, sl @il de ral 8dd ey moce
i be 4 AGET ShEpe & bl g peaon £ w M pi el pist avad. Push @ bl 0 e
Frapiing o ih Ball Brd Blmsy pogt were sEbe 50 e i speed of BbiEsfphien snd
et B whEthel e colaen I D |ghese | meedaan, @@ g (ey )

o greesly bod Pe wabbi daapises vy el

L a manralp b P sl J ma e i kly

b o W B P wpted O sappans owly, Be B 6 @ Sanes R el orere e eides
b i iy Sl 1R wansl Siave foe B g Bivs

-I
L mauic Test 131 Steking Vst Purstar, e =i

fiss wasn T [al Gele el s Tt costesd & lew b Temlp ared lum o faeal

M E ek b1 hand, the s PeelEn 8 b o el

i § orsanEs mly salier B ieis 0 o W Oy

By pailipnl B Ol DR v e o owted . TR P iy, [l e Wi R
e e ey el ik @ O ey kT el eaesly Ak et Lo pede

A i e P ST Chiy il RSN ¥
I'r Bass Tewd L1 Hand Wasbehp 1eul Clarpliisn Pow Frarslii
i

Adel k. mare wEler N Ihe SETEE B lsosen 1 oeheeon and walh vour Baedh Wt
Fran [P

B vy wed gory ol Bi0e wall d eaiyp 1o ek

A iy mal Wik cpy NS @l & Gedy D b

i iy el whecks @ 8 el E G o =aE Mowgew, B e guakily o Tha suh, bl
§ Ee iy rPuBuE W ety el o

A clasy il i may 1 sl bl lmaeet B e sy AR Buseieying of Du fim teked 8
larng i, b oy ey ey e 0 Than @ ®guli (o bash ol

abail Wank

M0 0T, ab A





Farefion:

Niof

SHART SHELTER
L - L T;d.l-;qrr;

%ﬁ dsitinnet Tes 5. Ciget fegt. Derabon: 1§ miftes

@ctrply O all thres e mof mo hgh, becases they Fighty deperd o the a5 o of sgher
cha yow e o e mic. 2l B goss AR hat o odo all Seen of them, 3 They piew
of e sz of day e e Sl They ot of @l S il &B0N OTTEr

E

B el wath [he 475 micTon garen n nemows o wend and gravel. Min The
phailsl FTEE, wherh @ sy o modd fon dosr ot whie b the BRgers . Berwes
fidl @ g f afceat 1 oembrreter n demeber amd 20 SERREREDET 7 bpngth . R
it CgaT e the sdge of one hand, unil & brasks. Medpent The engch of the
el e Marbhwr repspil P DRSS &b TeSeid. T GEAGR BN BCSETRGE) ITHAERTE L

| i

Erodoms, pamcy o bexd Tt § DEmimenes, ond i bigh and Eaan cliry S8R B e
whe cohemon = ke,

tha i bebwbeh 5 30l UF semmrmaner. g a8 gt DEfeETRTOY

the pmce o oege e 15 embmeter, te o coele B Mach oy, and Bw

& ()

1l

|

1

r:-il'thnﬂﬁh gt betwesn § o 10 cesbesenery The ol contein @ o 18
mrdarr smount o £y,

A long nhivon cien e MG ethout ey probiem. eves up 0 73 5o 30 cemhetens. The Sl
haa @ ey b Oy Corme

aboui Tk

£ 302000, G4 AM





[Fapefion

r

ol 50

SHELTER

iy =) oy

—~
= aAditional Tes 7. Wet Tapping test. Pusration: bes mirasbis.

prampm—y e gt R R L
::'-I-- praeg Sy of Coewy. @ carred Gl 0 The Snas of the dal sahedng Ane
aarciy. [ bt ghility of Bow ncd i= FEENA gher, Mesp n i Bt e e by Rl e

bcaasss £ baghiy dicindls 30 T Smoure of water Bl pie S

Fogr s tha narmgie with @ (2% mm mesh. Fase 3 Bl of Jhcer 1 cerErarier Sirener
e £ sl waliy [T Shoulc hasw snoug® el 19 U hoid B partc iegether,
whchry b Ta Sngery. Faten = Sall gy and hoks € m e pale of

P [y T Bring watar i S Sertice of the wpiwre-aficed 5. by shaicng &

Tipgaag T hnd wsh e oolfer Beed The sopsarerey of ey Dl musy be

i grmaa-lvmry. Tham jqetert T il batean D it Bnger snd Bl B #0E

= AR Aot I WE

!
i

£

B
l

I

Atk

R30S, Sih Al





a5

el i B o w1 gl n Swaed w15

Sl japl | wign thers B mory Ban S0 G o T pad > S0
Sl gael - sl thare & more than 15 $iT n the: pall EWL. T
cmm:m_-_ﬁﬂhmhl——l = N

Iiﬂ' Aedchiignal Teed B lar 1t Cursbor zre day

Coare graes wll have weted fret, with griret 0 M Somom and sand 2n Bag of T
Thrg fahes iy secorde. St howesir el Jhaer 45 mrusm o owrihe. Gl gy T3 0
srsgeaqion for more than 8 fours. DPgat; mamer wil iep fostey of T sertace oF e
mnbwr Garmraky s OB 5

* the fwa ke of Ead 30 T2 of Hhe Oarse pemdEs 3 Serwsen T3 and S the ol
L T P Eprth ceraEruchon.
imﬂrﬂﬂmmiﬁ“m“ﬂﬂ“ﬁlﬂ#l
oA AT ST mEETasien.

3 0 M7, &4k AN





Faefox

28 ol 50

SHEHART SHELTER
FOUNDATIINM
i lewlars]

e Adeinjonal Test 9, Wet Seving lest, Deralizn: some heus

The Wat addessral b wil dstinguish the Sifarencs bebwedn The oA graing and thae
firms mith @ hikghesr gecirecy. For thic 8 pan afd boreer a0 nidded ta dry the sampls, &
npripl kbchien SCEbES, and & 76 micron swree with & fim brah,

Firdd pragare a spmghe of i, by dirong il =ith & 5 mam saae, which remavas pabbied b
tos largs gravel. Crush e lumps 35 mech an possbis. Take about G503 grams of Bis
pemple ard haat B Tor abat L0 1o §5 mirgbes in & @tesl pan o874 hai fire, @ Sescnbed
i chagter 1.3 &M WMaST of the wibar has beas waperized, s seigh 500 grams of this
cockad sl with [P Kibchen scales.

Take the re, J00 diave, which hag & mesh of 0,07 milmele?. Rote dose the sterting
Gimie oF B beat. Fow SEarT i i) s cossr b soel n The Sare CoRBinnEY, B3 that &l
i Bran arw wikkhin 8L AUb peur Arger midly aver the eod, snd ibe cansbal that no sl
wplaphems gut. & HE WaE i yaur sink sl present cegging up yaur drpirege vyfem|

I rrary Eabm @ wihila befors the ouf comisg wiled piidier e giese wharin io beodme dear
agan. As soon &5 this happara, Boe wet shrsisg @ fnighed, nobe domn howm ko this 1o
Obretiaty, the mere e 1 Lsak, fe mone fiass are proisnt in e .

Mo alloa tha BSient of the giees, which ans oaly coarss grsine, in dry anough, §o that
e content cas b beisied ot of the s, inte the steel pan. Felly Sry thin coslent Sver
§ ot Brd bn @bout 10wty Now plice the COEND o0 the tchan scales and weigh
sgie. Calcilate the percantage of codrss graing, rekwied in B aRatng wiaght of 500
i

mm’w-ﬂmﬂ‘hmmrﬂﬂwmm eceradd pear. The SEesue
JIVELAT SRR COMTE grins of [ RETRRE.

abaai:blamk

EA0RD, S4h AM





Finefox ol blank

SHMART SHELTER

HR =Y ey

r 1.7 Faeld Testing of Shrinkage

The most slibarate tES 45 gescriped It (hiv marsal i e [Rel SHhnige e, am
incen au the Alcsck test Tt may be wneful sspacisly fof Fegaa and aeenc s, wheh

Cracks o) chusnks Orid il S Hghe pasce

1 af 50 FMIOTE, S5 AM





Firefoa

1] il 50

[= -

CHLRT SHELTER

2.8 Fechd Tewtosg of Finiched Prodoi

Thap & ras=er goea al horms prdf AN ETEE | EEcmsms wome sbdvel’ Bl DTS 0 memcec
&1 TE Eorme tet Sdocks et ary soallpgy are vaed. Fad (g e (0 s e biocc
mpling mschine, mhwcs his grepdy teen puchesd o wr pha® 10 make SaSERed mud
hiscie. dn sbwmeteen o B kR moglde e 8 e b

P wve T famoksr. Gravely w0l o St mihi § rough 10mm eeen, b Lsor ool T feg
gravel Sandy. sy and claywy 3oi cat bt 00t =ih B 6 T mee, o Rk ol T lemips.
P T Gebwd CHippe ol mith Boivy wesl epesally non pamdy wod, Dechoet iU oee Bl
pour A 0 Claw? Then add some mpier, min § by hend, memcren O kifils 370 Reep
wdding wpber wril B ma B Kand dry, Depermine the optimures e [GmeT by
Sropping a bal Fres et e hugh, an Sesoried m chapte' 3.3

Frees biocks g (st 3 penstromeber bo Shick B comsreiien. Lssee the Slocko b &y
o o gk, Theehi sk F B Dok o &7 ily o form, Tad B2y cormeee,. o has chedck.
B mrurmisy Sifettume nchosten & lof of gravel, fne her cRois edcaoe ail and i Baid Bk
mrith ey crpk et Bard corers cofTESS ot & day. hiaR on theae pohes sl I
feprt o oo pEmEermate CRETRE

iy mod s B

mm-m;muﬂbﬂgmﬂm“mthﬂﬂh':’l“ or @ Forvibemd
proghal knpss se B bebiviyg CHISOTY Tom one we L & B poccet-mmed RO
sinich we can e B mﬂ-ww?!‘ﬂd'Mmb'Hﬁ‘.l“W"ﬂmh
Fogrcatoe o & FREEhly rhrmprensd wod ) bl

The & mm ealibawisd mork represert S egfomd. I & gom in ofly 1 me. & repreasi
el 30 ggdosl. Thic mdoms @ i —Iﬂﬂlﬂ#m.n‘!:‘%ﬂﬂiirﬁmﬂﬂ'n
miarh compEideln @ The dry st

Sl

e biiamk.

ESDR0TY, Wi AN





§ rica whaoved hiwkh

SHART SHELTER

Ill"' EvaEs 4GPt ©- El P ek & O T T e Dl e R @y
W, € poePy iF ORmE P a0k 8 oy s or T OOt s Engsgh

-
/ &t
D
Sl TPl ey g Sy S e b e ey

ki Fepbaral & DhEpbE e § Dhmpeesbees mpchies (00 ool 16 [ TR R e 1
bearrg il By & 8 pETEl; i gy gk Bl e e ShEreaaen DL & B b
gty R el SRy ety o e I B o ® by op ety el

il B @ g T B iR #0 B EEgheyg S Weeaph 10 B Bnd Eele B
e age wegrd Bkl sEgh D Spgi @ T Eellig Ees e e e S P T
rpae feaeh al i B Doy o8 P g e, ovh Pe Bl bekshi

--

*errrrrfﬂprbhllnuhmn—bmml

Farrgily |1 Farve inpriilenll o Thapi sl F oo w5 i pleie o Gkl o pafs NeEF 8 T

Fremglln I bapn et St dEEg e BaFal Fi g
4 5'WE R

Rgurrais 1| coprmmmi | muieg wweagt B = falk o o e __ILY 1
LW e i W

| = Anlahcd EEEET TE P el | e et

L P L R ]

v m ol gl Sy Rt

i = pbe oy i e D 8 propirTeh @ wald M gt o B ) 8 AT

| A Rl e N R B By Sored e legs [ ety Pl b i el
§ beugi wER 3D paape sl @0 pvwr pove Bibiie Wi By Gen] bl By SR G
USIEREE et it o

gl = BCRITT ol AN





C

nas

SMART SHELTER

il F-AA Ry

" 13 Facid Testing Summary

ey weoE RS G b cdocted orowra) SREEE) Bl WSS o pou oy sl
iohally SEoesSid OF =R EIT ERE O it B T TR pesinoe e of oot B wind
e [T e B s o s Teed pracmee B bmi ard poo el e mEnE
el FE TG BETG T

In cw moide o] CoeRet eial WO ENS TR eEE =4 RSTCE o St e
Ty e, WS 3 DT SO0 ST R eesalet pi (37 A e sadtora Sy
e Bawealy. wm@l =0 o pm. o coweeegly aEmTTnng the aol cusite. o
wmm il A5 [ itebr iy Sindd e maereg Bl w3 TH TR o vy Pt

gra e g T ST guey pihe TeVE SETROT e
_d::!-—lﬂt__.r-h-‘l'_lhﬂrﬁ-l“
pemmrn Kmem o omed ThEL Many pdSETral beits Relh ¥ The Srmad et sl D Okt
B rittor te B pEEOTy 80 corean, i eeTy SEpeedeT oo B T N i
‘_._.HH.--I-—'-—-“IH__‘H. Encl by D] b
(e r———— e e g U TR R R
‘aerard o OGS TRET

I

ahe oy Semyn Tl @ bpw DEE Bocr Thos ceedl e voo e scoal g™
e b of pour Cormru e

Al the bawmc s SASUHEN] THET have bewe Summaroed o B Sol Retegrnos Famm
T e St Ci B Snd oder acpendin 1. a2 e el O ThE manesl

30N Bl AN





3 of 501

SMART SHELTER

[ E-ETR NN N E ¥
el Sl b T i

Techmige Heyill P 3. SENTE Soul CardedEfCy

1 cugeel wid |

I omalk g a drp naimd

1 mm= dry

4. oresed P et

t ovoroesd  (reveed samm, cun) | MU E—r

| B, g A - [

T sk (1= -] pisare Akl L E

B eadced [ideaten | e -8 T ETTE

o s azf e

T T (e i dai] P il

IL  Forvad Iz lmgd

12 ool | g
|, Dug ost. These a8 dwaibngs that am drectly 04 0 of B aar's sl & T Rl
Lmulmgr-ﬂ..immﬂdu-'_d.“mnntui
igpasite gl or ok roch. CFSaS 00 88rThan biocks are alled sod or ol

1. Fillas . Hollow lriswarks 5 usad b hold P 0l 0 ifx place. The materials angs
e teceblan acd [WETRORATK b baga, Boooes. B O e

& Cosgrgd Shruchursa that are creired Wi 5 lwyer of sod, of 3 Beng green roof, far
‘Heafivigl camifort

b Comprmaed Blacks or sl arw formed By compremung scil @ meulds o 0w
tormsora. Thest misdernized bechngues &% enmd morw and SofE PEABETyE, Bieh
ag rarremed Blacks, rammed aacth Gl ‘wemblered] T Dlochor (oeeb .

B, Shgped. Thus walhs are directly shaped by hend, with & plisic sad mic. Famy grans
hgwe Eman bud B G s A

T Gpgwked Thick walm am fomed by aaking hard-sheped Sl o als of claywy il on
upiﬂd-.m&-ﬂtﬂﬂm-ﬁqﬂlﬂihm-h

4302007, #:45 AM





Firefox

¥ af 30

SHART SHELTER

™ IF iF = - oE A
L] ' il P

B. Heulled. & passc mmture of 504, Sty renioroed with Sifaw, & Maukied by hand or
& & Pormrrensk Than 11 R GG dry on the s Tha comemos Aame o kicbe, dersed bom
the Arabec sord Heole', afteh Msdn znca.

9. Evtroded & wd pagte @ soruded by a poweful mactine. QuEs sapesdies 30 the
mcuids weid’ dull Jiskly

u.l--i.n-upummuudﬂm,mn-h-ﬂ-ﬂ-m:w
dgri. Biocas cin abea be saed s reuiaten i Agan.

12, Powsd. A iy gravesly bguid sol whh & poursd m a frmeark. The guality i affcut
o oAl

purpose of Wtalslging 2 azil 1o modfy T Fpmem of gram water afad B s e o,
rﬂ-mﬂ‘ﬂn‘wm—ﬁhmwﬂi
partzuby saplaasan

Grly tan carsctenstas of [ f0el Dusf can b improeed, s arw the stnecluse 3l hae
pealne. Theam can be sdjusnes in e followeg diedd

- Rathacirey L sy of soede Batwean FRe STied. afechng the perasiy

. Fillng up T wieat whech can't be ehirenated. sffechng the perestiiny

. bmigresreg the Inks batween the particies; silecting the Sdifancal rangth.

civjactive Bl porwend dre
!H#-ql_mm.ﬂmhﬂﬂﬂﬂ

B30T, b AM





Sqdl Shawliraton

SMART SHELTER
O T W .

4.3 Mathads OF Rl SEassiiration

~

i
mw_ H “M wmw_

There are three Camc precacdured i FdSdEangn of asil, wisch am:
: The pideThs
peEe Tha azil
FETRERE, STEE
Erm Rghar
[ s
MESTAS N
AT B
of nmnd; €

m w

“hmm# mm_m
*mﬂ_m_ hﬂwM
ﬁ:
ity

_ _

mw_
_-___

w m it ;m“

1, -

LU IR Gk AM

HolH





LETR

L RN U
Sl bl ity

SEMART SHELTER

Fires,

.

14148

e
|

LERT

| R

-
[REE R R RERT

313

.m :
d 3

Hm

iilas

Lvi byt
-r“
1]

(ri

=1 |
i s

0N, 88 A

Yol 30





B ®

B & m fon grarests. el OdFely 551, s @ o Sl B S
I Barw m stoag® Gl il @ Tl o b B P OpEaEnE 1 Pl
I R ey, ote 5% ommwet B sl

Ciargwy Sal @ glners

Ty, [T Grf ard Sebet 0 st @ & B 0 oo PR [T Ty Ot quite st
A N mabE ey gt TR Goan Dbban P leSe 230

T LTI T ok o B

max & weth § 58 T irme aed 10 ko 159 S (CReck weth preaa f S o feaded), or

e o i P et aed Dk i (e neac wiaky aed OESWERT R hat uo |

PRI 42 AM





WalS0

N . ___" -
—— o g— | = ———
| =
P T e e e s o e
— I =
N ———
o ]~ | mormssessvssmsos
i =
o .
e et F il o - o
== -
e = T e ==
- : =‘* e g e — s R SRR EpE—
[] ]
L] -—_
0 — -
R :. =H' B o RS SEEE R M S R e
| 4
1 == B o w e E—
ee— &
§ b= e
T — — r‘.— | — e — T
i TR e e
- L T T o e
B oo™t
B
] ] - il
i " p - 1
: rark e S e e e el
e A
S " PR ——
] |: o e s 4 l.ll—ll.--- —a
: -
L = e e Ll
it = =— :--Hq-lul:-':*l.ﬁ-n- -l.pu—-l—
[ o i S i el
T BESECE 1 L. iE - 4
A

shout bk

EMTNI), dh AM





ghoui:bamk

Bay | Fenling E luﬁ

SMART SHELTER

P oL Y

Fareton,

m um m_m m nmmm *m

mm mmwmm wmw i

mmmm mmwmm .W.mmm mm

i a4 m

mmw Mmm s m;mM MM
m mwmmm : dmmm -mﬂm me
w.mm,m“ mm_mm _ Mmhmm

mm £ it : mh.
mmw g iy
il i AHi
i il i
il it
- C

ES02000, S AM

40 of 50





Firefox

-

a1 af 50

SMART SHELTER

- FE R ]
rnl Nesloed my Kbl

Mainkain sl on dloses. and espaoaily soil sdjacent kB the MmoUMEN reais, generaily hea
8 yory laparad, Bt gy Deature, The ooter soflecs of s waly is comtantly sxpowed
fo the wedter, rmakieg Mess mocke sre guile so® G rumbly Thees mco =ay 56 16
pome stiabe of @faS08 6F ranshon phide betestn Fodk and sl Sech rocky okl Rarse nat
Eman sarrpied @i TESTSY B ey ara unsuftaisle Fer making shabitzed mod blocka.

Tha sesara] batch of caspien was ke frioe the sres babwman the oy &0 The mounban
wilages, berter known an tha Sl 376 of Lekmats Muriapibty. The former rreer bad and
Bosding ares m vary fetite and commenty used for agreuitural practice. Recantly, mads
gl mors land v being wtilzil T congiruction purpedes. Gamplss were moitly Lasen
oo whopan raal 18 Asers 8 formar e Beds, and from foundsbon trasches af Reswh
bl housns.

w SN marsn boet gapmindd mich weare bamin froe wishin and clesaly
:h:uﬂj|;h:n1:fpm.h e e pod Demed cut to be ey Baed and & condsice w lok of
ey Fiaches ared ciosew. ] apedfcily leoked sf corfrucin® sies anal Ghe many drardge
iy that book plasce all gwer Poichars, Thin saved me a bt of kard weork of dijgared hides,
g dor cur puFEEEE IT 390 maken metam o bt 5 a7 constrection abad. TRi el gie 80
idma whather 56 Blecks can be e geod sRemative for She commen SERTINGTRN practon
Ma MEDuTE 00 o le® in made a1 a Cppical beiiding mie end & Ghies that slready et coe
feet desp. the ol becomes Wiy fecky The pacturs on the Fght shess & wmal landudide
a5 CEErTa that sy Sarts of Th ciby sosa sre bull o rocki ground with Rat @ thin Dap
lasper of Siner mod of @Bl o%e Or Twn leet Bucknadd.

housi-blank

ES0ED, Tbh AM





SHART SHILTER
el Ty Wiy

e L R AR N ]

HER 1 R
it m_mm __m m“_“_
LRTLL i IR LHIT
i “:“- _wmmh ““m mmmmm“
i B
it _um“ ] _mﬂw
s5ped M igell
:.“““mm m “___ ﬂ_m m_,_. H]
il kit it i
nelllll Tein 21 st
-

i DO e A

o9





Feefox

SMART SHELTER

P T .
Gl Towmg o= Aamhs

§ 3 Tt Besults ol Plam Sres Sl

The rpgadte o thee camimc e o et B0 5088 W8 LPTET 52 mose e th MO R
arest Wtech m ouie eder iy, BeCE B jmaart e g ared sl 19 ba o Formmar

PP r————— R e e N ke
bl deel Blirks Ains thase narepies cenliesd § iof of woft sione gt which my
Parew 4 rigilrad #MCT 3N tha compreideln ETengen of B Skocks, The ngir get-re shosm
an mnirvetle oM Laktnalh Chowh st The parhcin thet ook Fe gl can saady 5=
arwsded T feraiddr Satsman T fraery

43 ol N

absci Thank

LSRHI0D G-l AN





Frefea Pour Nk

SHART SHELTER

=T -
=i r:ql L

r-"' 5 4 Toen Riespplts: of ity lirma Sealls

T e ooy EEa o Poaiuen T e Rt of T wEToin s dgtEy Sfprer o s Tk
Eammr e e et e e Soorvseew e Beooaee deeh ToeE R 0 e Poecars

L el b, | et BT TR~ il i S

rrE Doew, reeww KR & s -0 3Y- ey Wl o ik

b oo ool 1L § L L B iy il B s e —

masbar oo oraeotee 18 ki 20 IR I i ' o

Lo PR PR Y T2l 150 ey iy e mr s

e L T — - 2 Bl I8 R E= -

gy Sk D 1 il g i-hl-15 = ipers il S B TS

By e 2 i 3§ il i chimy ¥ i

b = PR DR Z i N [ e e

i (o e e Tl 5 e - 1T At L

Than Pl b0l of roch Twarw Bl f o SEGE = a3 ¢ S prouel. el S e
gt Ty Ty o TEE IS OF IS ers deel o SET Torw S

Fﬂw—ﬂ.lﬂiﬂﬂfﬂ.—lﬁ.l—"ﬂ“m‘—iﬂlhhﬂwm
B b o @ TSGR o eromor e aady G st eSwr acpiped b WA ErEDRITE.
s

g B

S,

S mpEn ey Leies e feaces e 4 o § b SR BT e cormbarwl SR
S

T

L By = —curiee ol Dl Fes i S ool el oml BF S

g ST . S i i Tyl TS A Emoe e EGED O T oy T e
ri"" wm TR Ty armm maewd SELEEg. Mary soumam arn ebet) DRSS T remEee G
S ity rear Tl

il ol 5 B30T o





Frefox

ifof 5

SHMART SHELTER
(- - I
“pa | e s ik

%% Becommessialiang for Farther Teating

hepetd a5 it comes to wotatdity for maling csmpressed sarth It Al WRGT S 3 pEDY.
4 thet pechmique in B addker Sig 00 maks sarthoueaks roaofert &N Higeb.08 moar green
e high nivk of marthauakes in Mepa® The s erw other e et and sy, ometm
weith quite dn @rneust Of PRETKC Mt The engane sk SRkl be rejected, and th i

pirchase or fird 4 BBk mﬂm;hm%uﬁﬂﬁ“mmﬁlﬂ-
can b wsed with and wtheut Be ol rock paftidles, 3ad different rebos of sand (ah b
lﬂ.mwmmthmwlﬂmmrm-MMm

b Pestid seih 3 coprEEmon machees, Ol Then the sctual bebdress of The el s=d
real Hrenges of cma Blocka sl be bitgen

Ard this 4 3= sxsmple of & #o¢ial Rousing propect at Karchangur in the far st of Nesal,
camied iR by Shalter and Local Techraiogy Devwmiopment [ SLTTY) Sencre in Kathmandy,

aboowt Elink

LU HIZE 45 AM





Firedex

iy o 5

SMART SHELTER

F i e Y R B R
mei | eabing ie Eankd

I il rassaiiien Ball indead furea Gid o e ussoiabls far predlag Beckd, then 1 B =Emh
o fakd & kil B T oRE Saris LE0 ke UEs, B T oo fecOsImsn o 1§ 10 Sy
fise Isabasier ol ra=med sarth for the recky wls and Elahie Bodks 1er 1hE PiEr eiile

Mary caaties, baris and menssiaias =hEE hive been Bl wis rameeel saith ces be
ipiirad if drlerand parks of B Hiratepe Baire of es ars slimady ceslurs ok, Buk &g
Wil wissdavg seoeng and many o ibanies & Wi in uel eday, bs Ladakh, tha AsAham
peeenca ol i, mafy five ssemiplas ian be seen in Lak, Ghey and the Wal= ike of
fasge, Tha poture an 1 bR shamss 1 Desgo Balfan Lhartsakhar Camtle, b= Mapal many
fiid goaimplal cas b deiiral in dhe Muiang rege® ird of the AnrapEims Ol nerth of
Pakiinfs, @ e wlages of Kagban, hamod snd Fulanats, shscs 1he iechsology 1§ Bl
being graciiosd. The pcbem on the Fghe showi 1he Kej Chads Teuplan Samplal Lng
frdnailey @ Hagban, whah s snaslahed gvar 100 pram aga, An PleeEbng wabide
ahical habans faeimeil aam® i@ Tael @ i e agraphy

The oAtsar bechesua of aasresl 1§ sishs, wismn badis am made by lermisg sdl Wik
wrmple mreauics @nd tien sasve them io dry is e wen, This ecinies i aspscaly sudabis
bgy the T sodki conlEnng Mo clay and ol Aol up 1o B0 of dhay paficies can tsr
had. B glaBEEEr ey b peedid, wich i end, sires o o ek, AL TeRl 8 siesty @
gailprand misss ahauld ba prapaied, i oeter 1o 18l which rabo of ngredesin develaps the
i ahnniisg s crsthing The Mepsh snganudtian hbarl & dang erssling i wh
gilah, mail with Faemmad sars & well @5 Ca b seea oA [ha leh pulers, Their welbistba W
waarbonad e Diblageaply, The polui an Ba gl @Sawe & Nepal warker, wha &
making iobe bricin wih @ smpls woodes bk, Meass e S s T ol Blacks arm
radd ety B arsl Ihal il % ook asay 58 make seoh shrusberes serihauiks el

s ey Belal fhat thers e moes then ansugh pomilBiies le sath oamduGn
nanhmigaia o Mepal, sl avareylere i e aid 08 well BS 180 enslings sxplaning this
Wi i M), ol - ®echive a0 il eba- A b fad iy o] Bl

sl hisnk

A0303T, Fdd AN





T off H)

SMART SHELTER
Flﬂﬂ—inTl'
o i Beblsograply
B SmaPud, &4 Owferssalues o Pgany et of Sal il Corw By i
_-.HIHHHM dmioadel @
ot
B, ©. Dodlne, & e 5 frodocbes jed USe o Cemprened [arss Socin,
Trmning Mesl G factodss b Fareserewry. TUATere S, Surovile Eerth
Taputw LPEI
Camboe. [0 Ty Sgewmshd Fart ouss  ceved schbor. (Fafabs Oren Boliithieg
Loy, DIOT

Brsi. Ghste of Mew fird Depdeteest of Traseportecr
(DEOF) Tewr Metfad Ay Laped L, Faste (o=t &% Mgaroly faien dosniosded g
Ny, JOOT
e FRroe fow Db Pearaie dieskaced il fe IO

Maad, EH, Maees 8 5ol [storstory Festrg velems 00 5o Desnificsfion e
Tt PEEa therd sdiben. Wkt FuSisfeng (et 1006

chpee, B Culerd B Eaes (aeirrama 8 Dompretweaees Do, S imae,

L
Irter—d it Tegkigy Densnprent Gram Deetdres s m Vs Soeieieed 3o
By, Tphee i Briaf, Prichesl defor, demsiplid pff Sk

g 5 Sl el SERSwimpier. brgwsby E4TE fremmues 199N
mﬁ W, Copreaed DpTh Skt Vol [ Maeua of Ssfiane ATT Fubicston.

dorm il Lacks [Fubfti et farth-mrovie oo

Torars Watgd bk 1 R w J0 Davs wrs =g ) fo 8456 D
Frilirn B Fith s Sprimroreereadtee T (5 gE

St Rt s plban. org

Fomar ank

BN0REED Sobd Al





Frefim
e e ey
'j:.i SHMART SHMELTER SOIL IDENTIFICATION FORMS )
T B R L B R R TR PP S PR
Basic Field Tests Sample Tharacmensnas Addrman
ol oy I el ol 'S gl Rogernr w Toarepany
Gt o of ks e o ke Orarewos B e
"emar vl Tl el i
Strucmure Bnd Testers Pl ition resuit
E 1. wisaial e gereba . rmpet il ibdly O DSATE R T
e iy T ORI oy
I eoich Ol e ThaaTi Gl G8d, o e weh e Pty ey
e iy ey S N ey | o sy el ok haTgd
o p— [ N —— il
LE g ol e 224N T EETEE g By e | Fuibai.
i e Al il Sy [ e ER, OF B0 e peeciery [Ty Fewfima
* g i ey § T L=s -
Comprasniblty pawubilithes nesmilt
. o e ifaln P 1 v sk el B, il e AT g | CTErsmmhey
sarwis o ey e RO, (DD R CTEEILTE (O
AT el e T2 gD e e oy e
@ TR RO Gy ol rEU e e e, el ey s L
&, il Lo T | S | A R sy el oriee]T e , i
valagl E e B iy e 1
A I
f'*-un parabilities ' result
s el Pl iy SR |l | I
@! 7. shape -ﬁ-n-u:- T g e |
[ J = e e e
e | e i vy b sl g
i s B ssde . moi el ol | T
T iy ] Bvowiis: @Tey ek SR B0 S ||
vy ol gy il . WS ] Ol S ST RO
_ e g, Salll crigrsises [l T
g, ¥ wihasion “l--..-:.'-::-.l—hi-ﬂtﬂ-l:h-r
ERRag S ity md e b ey, aiees ale il T |
i | g ol o Bl pierlile, Al Gl 2 (]
ey o e e i Tl elall e, il s iy
; 18, shing -rﬁnll-n-r.: mef i
. g e P iy fall Paiel b WEDOET. Bal A mrfem
Tl Sl Sl B M ETS, P ey e
Cahesien pomiail e resalt
B gt fnappe vy ki | B T
Sy 11 sbyorpton ::niﬁ-n-l—n—ldﬂm 1
[Re— ety frn ol il ekl s ey o ook el |
Ciraies Bl o iy 2 TH SR FrA e g ey Peey gl
A T rks @ e T S T oot ol ST iy or s
AL Sy l:u—-h_uﬂll-ll.!'il -'..
i ol sl
hgrd] EET e md S e g el m ey b e e A
1 e 1 wwfa el f S e H-l--:-—i o iy [l | I
gy Sl ek 5 OF, A So b oo . bl S o
i R LTE Im_l.ﬂ.l__lﬂﬂihhﬁh i
ruﬂﬁm_ peewbilitian result
3 i iy et
'h-# u_“I ST P e

¥ 20T el A





Firefca stoui-blznk
- L N
w b sy’ Fufres) | e
,‘ Frwn T
SHMART SHELTER m e, 1 e e P Pl s o
I_FbFlJ-uHIIH.TIﬂH ml'l mm el s L e o Pl Lo g
rmmurm Bed. /W of Sarch
Seructure and TesTure pasidbiligiay resglt
- ] g iy Sl ageef, remey poaewy o e oo o By
.r""‘*'?f #—uu I s g, Wac
L!-l} . —— {
Comprasuibility pornbilities | resalt
. 2. erumbbEng T D Sk by BHE Ny e Oy BTN | 4o g
g_ e AET merar e Rl e ek RS Sy STy CRRTY W TECRAT
Pl ETE plaeer ey I e breain. maee dry . Ragh 3 eraregth
s 3. T T e T e ey iR
':J il 43T TR S dRodR o Senalc, Tuanad et Brie oot el
i e ol C by Ryl b bl kb gl g [ gk
Plasticity porsibilitias it
4. congEtenoy sk md Fragds cwasd. bresea e crambEa Goam et
] s 41T TeoTE Y rachrr-Eraeth Fegrl o b reeodeied ey B
= iy plgnilic pliwle Trmagft el Fuwel] Phe il i il ol | il | i
Cokswan permibilitien Fedialt
?’: 5. cagar T O o e e g [ T
s AT reome pe iy 3 gradd 13 o Pap il Py ool poegesd ey [dssl |
T WO Dl phld lagrgugr hage [ e (Fowpll ek plony [ Bph
= & i ity Gl i, oy T iy | ) -
’ e AT miciee s Fatlersbsisl 1 Bl 53 G Keel B TR T Tl o chivy
ﬁ T WO RO B A5 o er o, (ime| s caw e
r- iﬂ' T. el TApEaRg o resctiar: 3w L beoa: P meds e coween o9 Pl
- it L TETIE S e e 15 W b, oy i
..._1 Taky kg bat rm rpgehion: Fegeh dine
Partiche Size Deptribatcn peEmbiites resuln
& jar shaka imwﬂmm n:
i .
i o sl B e g
G, weilrt graaung [ Fop— .
@ i 7 ricres ey S M
L i Bt b e D (T

Hm_ A Tia oo B [
i gl i S i D’
g ey R ceery grawel
Cmagifcamnon of Sampla
w g el w e sl
il Mg P gion s yrfiges propesed
maafoaren | enklraner o gl

5 of 53

33000, Tl AN





