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RECONDITIONING PF EXISTING. ADOBE HOUSING TO MITIGATE THE 
EFFECTS OF EARTBQUAKES 

SUMMARY 

In 1-·e1'"U,, as:, 1s the �:¿\se;¡ .1n ctll oi U-1E.· t1nde211-, c:ount,,..ies, 
,::<cJob1-::: has bei::11 _'\pd �. 111 coi,, tir11_:e to be rn1t:: n"f the ,1,ost pópt.tlar 
l:r.:\dit .ional t.)L.l..1.ldinc:_1 n1ci\tC!1'·..1.cds /·cw houS;J:1<;1, 1·�ural :.:chDals c:1nd 
olh<�r publ1.�: L,uild1.ngs. l l: 1., E�·,¡t1mBted that 65% of ti·,¡,� r·ur.al 
porulclt..LC::.ns c;nci ��1% ui· city Jv-Halli::::n, l.1\/f::! u1 Adobfd c.ons 1tnlctJons, 
--¡:lf-1':?dCJm1.1·1,"'.'ln t l y '"dobe "hr· 1.c J.=", ¿,nd "l�.,::¡p:.i.d l" .. ür- mud-v-ict 11 s. 

The rh:.1::c.,n iíi1·· ih.1s t¡¡-Jt= of cciné::l1�uct.1.c.í1 ::s undatlbtijly ..1.ts 
lC.J\."J •-<::l �t:. 11, ( 1"12 1 c:1<-.:.\:? Cl1 ntr·ai. const1r uclicii-i,-s. 1 t18 pr-QJ.:•wr.=:,1:1.or, Gf 
the:, necC'S':=é:11''¡' matl:l'"lc.1L:. l'"f:?qU..1.l'(':.'o VC=l'"Y mc..,dt.!�-l ,•.111uurit�; CJt :fl•.::ll"lt:"Y, 
·.11·ír::•" LhC= r,11:.,lt=-1-1.,:;.1'.: c:1r"<:? iound l<icc3.ll¡ "t p1·.::1C.LJ<..:¿'llly 1io ,_o,;:.,t. ::1nd
'Jd f·-con�·,t,,·uct1.on J..::::. poss1.blG!. Und8l'" h2.,�sh cli1riat1.c c:ond1.tions, 
¿,1·1 ¿;,:ld1.L101-"_,J u1c:12nt1v8 iur us,� ci"f r.•dob·) 1s J.ts good thermal 
t nsu l c:1 t..1.on prnpt?rtl.Ll=>. 

Nevert !"le l i,iss, the beh�viour of �dob2 constructions during 
L!,:u· thquc,I Es, .L •::. e 1 ec.u· l y 1nadE!qu.:. tt2. Tl1er(.- ,, . .--12 :,w rn¿,ny 1:::,,:¿:¡,np 1 e:, a 
me111or·c1[·J 1 t-! ui ,E? ..1. ':;:',, t he ·.:::1 may 197(! f-:.·en'..1 c'ar thquc:d,E"?. nor·t.1··1 o f L.1.m.::'\, 
,·Jh1.c h �, 1 l 11. d ,non2 tt1a11 '..�O, Oi)Cl ¡.Je1,·s,.Jn:::;. ::,:·, úüú t \naccoun t.ed for, 
.L::,i),(HJ1:i cl"f·h:::c.tt:::d ¿;1·,d more� th<.."'I¡� ó(1,,.)(),_i cunstxL 1 c:.1.to11s dF.!stroyeid, 
µract1c�ll; �11 0f �do�e. 

r; CJl'"f?=,·1t cle2,:1l of r·ea;;c?é:11'·c:I, hc:•,s b1=er1 ::a1··r·1,;-�c c,ut 1rntt1 .:,dobe? and 
i'it:•v-, l,("?c1-;no] cg..1.<::s ,.,re: ,;v,111.::i,,bJi.., ·tor· th"? ,:,:::;r·,str·uct::.on cd tutLtre 
t1de>ht· hott.�L=S· llu1-'1!:!ve1�., such µi-·ogn,�-,,-; �1u12�, i,cd. c-tdd1'r�ss the ¡::.,1-oblem 
o"f .i,i.111011 ,::. ot" ¡-11�wpl1·� 1n t�artq.lial:.1?·-¡:,i--,.J:H:: <..<.r\'20:-1s., whc l..1.ve in 
C•::J,'.-,t1.r1g ;,cJ1.)üt'' l�ci�\SE'S, �líl1ply .l.gjlCH'Jl"lg l\'1(J ¡-•Cl',:� º-..Lb..1.l..1.l/ tl·1c1t tl-,L�l.l'" 
jJr-l(t1.cul¿;r ··o,runu1, .it¡,' could be de:-•1r.1stc.'\ted by ¿,n earthqu¿d:8. New 
1·c,1c:..1.pc�s ícir 11 i'"t:..1.11·forct,d" c:1cJobu ctr1cJ ne.>w LiuilcJ.:rH=.t lechn..1.qLlf?=S that 
l1c:l',t� b�.?en .:;nd c.u-t2 l:.i,2u1q d,:?velüpt2d, ,Jo no 1

: i11 c:,.,,y vJay :�ol·,e the 
,JI' ulill:'ií1 üf l tle v,-is l r,urnbc:..r cif í!i?OíJlC= not·, l ..1.v:i ng J.l"l fH"tC.:11-ious 
,.1dub�· hciusinc;¡. 

Tht=rf=fc..,re, ..1.t ..1.s c:,bsoluLed.y.11ecE":sScH·/ to :iriili.:::1le fanad carry 
oul rH-oJ8<.:t:s oi--H.,:11tt2cJ te., l·hc r·1:?cond1.ticH·1J.r,g Df e.-:isting ,.'!dobe 
t,ous.in(J �Jo r.1s to l':'fff�ctivl='ly m1,ti.gate ¡ji:'\a1agr:- and n?dUCt': the 
11wober- of fat,:dil:..1.es c:,.;.1-1sed by ktlun,? 12artl·,c.¡uakes. Spec.1.fically, 
the qt.JjL,cliví:= i::-, tw c-ivo.id -\.111-2 r·.1picJ collapsé� (\f d constru1ct1.on, 
c:1 l low.111g th(é:, hi.ib.i tan l:• .. e11ougli t1.mE, to ,;¡t2t CKl t and save thei.r 
lii'E"!=i-. Loc,:\l fl1c1L,:::r..1.i::dS c'\n<I ::.i,uple techn.Í.L¡l1E::S .-1.i.ll bt:á' useu to 
lower costs Lo ,.:l. very madesl su111, �o peopl'"= in poor cor,1inunities 
v-J.i.l J f111cJ l t ¡..,oss..1.!..)le le irnplE:iment \:h(: "cJo-1.t--your .. s;el·f 11 

1.1·1s true 1.unE;. ¿:incJ lo do º"º vJ+ thout l1c.:1v .1.ny 1:0 de,pend on e:: ter11al 
'fur,cJ,� C.Ji'" uul slcJ2 u;,:por ts. Th(,= lhl'.2S�,.:::<.ge .l.'..; "·,1 0-iLC..1.natE� /Ou1- home 
:1gc.;in,::t Har·t·.l"lquc:11 .. (.:S c.:1nd ''::c.1·18 ycil,lr" ] l'ft?"" -·1 ,: must l!<e? 1112.dE· ele.ar 
th.::1t cdthough Sl?:!\1€':!l··e l..'c'\l'"thquz.,!,t.!S 1rall pr'1.:bz.\Ll'/ ,:c�usf:"� ,�1.(Jn'J.1·icant 
cl�t'me19G? to l:l"li::d.r- ho1nC?s:, tl18y �·nll still bt2 , d.1.-...�=. ¿-\1:.ih? to fc-?build, 
,111c:I not burii=ti t,y the1 r t,0111l'c•. 



1 • BACKGROUND 

T n r=·r.:,1-u. ::•i-iri l h·�,-., lfJhnut t.hP f':indean n?gion. adobe has been 
.=1nd ·_·.:; •..JnP c:if thE' : ,� · t-ional r.1a-t:.i::21·.1.,3.l<:: ·for- building hauses. It 
J' J <'?=::..tcn•,-\L:·d �h,3t •·, ::..·-n_\ !-.:=--,·1. eif the rural popuJat .. ton and 37% of
the r:dy •JvJellE!!r':': 1: .. vP lr: ddObE? hOffi(-'?S (F'8f 1.), Or pr-edominantly 
<"lobP� a �,mallP.r r.llmbF·r • .. 1=.f: "tc1p1al" (rnud--.,.,alls). 

The n?c-1son fer -:-::ir.<::: tr• 1c tions cf this t1:pe is undoubted 1 y the 
lo1t1 co·_;t_:¡ l n  n_11·-;¡l ,,.--c�-'1'·c '-'í'I"''/ J..ittlr:? menen¡ is n:-quired to acqLlir-e 
¿,r,,j pr-�-,�_:,,_-t-...-, thC? m:1L,"' r' ¿,,� = nF?cP.ssRr-y ':o build '"" f,:JmP- cr- ,3. school, 
,�1.nc.e t_l-1P'.:::L' ,-,n,� fc:•Ur•ci lwCi:\l]y and <:::elf-construction ÍS C.L\Storna1ry. 
ln col� climat��, dn add1tiondl considPration far it� use� is 
1-hat ,:-,clobe hcts good the1-mr\l inc::ulatjcm r1r-oper-t ..1es.

t�11-"?'/f?rt.!-1r�].e�';. .. '-t¡ r.- ,,...r-?�ponse c,f 2dobe t-1,:Jt_t�r�t:.=: to S:eJ_smic 
tfc,mnnclé· i.n (JPner,=tl 1, ·• !·PFn �1001'·. t1.C\ny cli<:=,a�ti;:-,r'.::: �,a th high c!2ath 
,-, -, 1 _1ni:<:= h.:�v,=� c.cc:11,·r,=·d, .-nn-==tly 1n th1::• devr.>lopir1g ttJorld. The 1r1or-st 
,_c'"\":'e 1 .:1 ! ,:.il lr: P111H:'t 1r ,1 +:his c<:."n::ur-,.·. c•Jjth lhe highf:'st nu'llber-s of 
:-.- t::cl i.'_1.'�= ,,111-l 1ru· .. ·,-r-(�. ••Jr1r.,; tt,c, ·:;1 M,::ty 197,::1 e¿1�thqu¿ü_e, nor-th of 
l..1rnc-1 ,:-, !he Dc•pc.�:-im,-�11+: ,-.1° ..:;1¡ca5�1. that ! 1.llt!cl Ch'i::1·- !'5(>,000 
pr·r-·=,_,n·=, �-_.-l,•_il)O 1,¡1,-\cc,-:,•1nl·F.":I f,.Jr ,=\nd l':,0. 1)(1,.) 1.riJur-ed� ,"\nd more 
1_1-lc'H: ,�-.,),')•.-)•) �W\jT1E•'- lot-•1-c rJ·.,.,st1-0VPd, ffiO�t , .. :f them bl\i lt Of él.dobe 
(¡:;'f?f.�). 

T'.1e ponr rr>s�onse i..o <�eismic -inducPd v ibrations is a n?SLll t 
nf 1 nr1f-?r".:'nt 1T,ech<11· ::,l J 1mit,:-t�or-,:-, ,::r" +..:he mate.; i.al. massive­
L-'JRlls. -- frc1gile ,·-id ,_,f Joi,, resjstance, c:ind design def�·cts vJhich 
do r,ot l:r.tke i.nto a.::-.. cour,t U,e me,.:hanical ] imitations such as: long: 
•·;al 1 s "''J thou t !..11-·2c l ¡,q ' 1r '"'n<:=vers,:-d E J einents, e::cessJ ',e hr.?1gt,t fr-om 
11.oot- 1:-::¡ =1�1.11.n,::_:¡. ·r,cl ;_r,ad��quate tt-Jall to \Nall jointi:: and between
w�ll� �nd roof (Ref. 3). After cvery tmporta�t ear-thquake a 
s�r1e� of pemphlel� 3nd manuals have b�en published with 
i.nstn1ctjein <-::: é.ind i'<"::-01111T11=:•ntations on r-,ow 1 .. o imprDVE' the seismic
ti ;:;t,,::i, .. ·i< •l.\�- 1:if =-,do!J•'.'..� ,.on.::;.truction=. Sorne of th"2 r-r�commendat ions 
':ont..,:-111, c-cintrc1dtctcH-'l ctpprPciations c1nd • .1.n genl-?rcd. most if not 
r .. dl ,-,, 172 ,-,o l: b,:;·.-cFc! 011 l' .. f.?S"231'-ch �...¡h1.ch �·JOU]d h,:ld led to good 
n�su] 1:,::-,. 

SiriCc':! 1'77';;:. l-h·:? F:ngl.PPPl' .. l.ng Depar-·{:ment c_,f the Catholic 
Un i ver-s:. t·1 of Pfin..1 í F'IJC

-
=·) has p:::1. 1.d �-:;.pee i,:d "3. t ten tion to r-esear-ch

or-.i ent, ·d to impn,ving t he se1<:::m1c: behctviouir of adobe 
constructions (Ref. 4. � 6, 7, 8 3nd 9). New materials have been 
+Mc+ad �s well 95 d1ff2rent types of constructjon desiyn to 
enable new adób� housing to resist seismic vibrations. As � 
rE-JsuJt, npw r::cmstnu:tion technologiE?s, developed for adobe 
reinfnrce� wi�h ree�� 1��� b�Gn tested with full-s=2l9 models, on 
-1:: 1-1€" Pl!CF ==r.¿1kinlJ 1 _;,-:r-, i.nstal]'=.:::! jn the ·3tructL:r-·r,s Lc:1bor-ator-y�
( 1:;:ef. '])

Thf'� Ini..f?rn.?t.ji-:,¿.1 '!<=>velorm(?nt P0sE,,-,rch r::,;c>nt 1�f:! (IDF:C) of 
CDn.3da f:.md1-2d ·=' .-.c-,='=s:1r1:h pi,-ojert (F'.�?·f. 7) ¿,t F·UCP that 
studieci �.:.he res por:· .. •::! .--.� ¿_1cJobe houss:-"= t..nder =.l.mL\latcd earthquake 
condit.1..0ris. The c=h,.-1L 1 ,·113 Lc.lb'!.e ,.� .. PIJ!:..F, 1:hE:! only·m.:? ci-f il_s kind in. 
L-:�tin r-'inl';!•-·.1 r.:.,:1•1, su�i:·ot- 1 -:· 0 m�;.: .. �n.,t•m ·:cad lcf lt:> tons, ,T:C\,c•s up dnd 



down and from side to side up to 15 centimeters in each 
d1rection. The ..1.ntens1ty and ch�r�cter1st1cs of the movament are 
smlected te ,natch �ctual ac:celercgraph rec:ords of earthqua�es in 
F'e,�u. The purpose ot the 1 DF,C--funded prcd ec t was to dt:?Ve 1 op 
1mproved const.n1ction tec:hniqui:?s and better inatE?¡r1als fnr adc:.be 
houses, schools, �nd publlc build1ngs, Jn rural d!stricts. 

As a result of many years of research at PUCP and nther 
AnclE?ar, 1nst.i tLl tions, the Techn 1cE:1 l rioD'BE Code for Construc tion 
E--ú80 1r,as adc:ipted in i-iovembt?r 1985, .:."lnd is the norm tor al 1 new 
adobe housing (R�I. 10). 

Neverthe1�$S. the success of lm�rning new techniqu�s to 
.unprove tt-,�2 s�·Hs,n.11: respons(;: o f new ¿1dobe hoLlSint1 wi 11 not stop 
ful:.L1re ear-thqu.-1kes frnrn k..1.ll1ng thousar,ds c,t people and liamagJ.ng 
beyond 1·-epaJ.r- 1Ylc.:\11Y thou�5ands ot t,omes ¿d 1 nver- the developing 
1rJCwlcl. Thr� r.r-ller-_La u�:H.!cl 'lo inves'l:ioale ho1r,. to bu1ld fa8ttG1r adobe 
liCJLlS8S c'ire not: c.!1rectly c.,pplic:ablf.? to e:-:ist1ng adobe 
l.Onf,lnit: tions. 1rJh1c h 1'..:> of cour se t he real probl em f rom the point
of v1.ew of pn2'..-elit vulneralul1ly rand r-is�.:.

Therefore. it 1.s necessdry lo pursue µroJec:ts oriented to 
n·cc:md i t:ion irHJ e�:: LS ting ,:1dobe construc t1on<3, so a=> to mitiga te 
damage caus�d by future ear thqL1ake shaL1ng, making use of 1 ocal 
mdteri�ls 2�d s1.mple do-1t-yourself techniques, at a cose, so 
u1ode::t, thal lhr� procec:lure can be mc:\S!:'HVEdy ,.,1ppl1ad. P,lthough 
.1mportant material damage may still occur. the lifes of the 
!1.:.1tiitanls will b8 spared (Ref. 11, 1:2).

OBJECTIVES 

The prin�ipal obJect1ve of the ProJ8ct is to �valuate and 
decide on �1.mpl� strengthmnig procedurms that w.111 8nable 
E"-=:asti.r,g c"ldobE• hou<:;1ng, �s a func:tion of site char .. "lc:terl.stics. 
and d1mens.1ons� .::tnd type ot constructiun � l:o be rt.·?condi lion<=:d to 
the e>:tent that they �"111 r·es1st s81sm:ic solicitalions. and 
guarantee the ciccup,,mts =u·ff.1cient timi=. befor8 coll;;:,,p1::;e, to get 
out and sav� their llfes. 

The bpec1fic tas�s, are the follow1ng: 

a. To P.stablJsh c-1 methodolugy to ch¿u-.1cter1::;e types of e::isting
adobe hous1ng, to determi�� prevalent ehapes and sizes of
the majority of c·onst1�L1c:t:ions. Muc:h of this, vmd· has beGm
already �ene by lhe Instilutó Nacional de Investigac:1on y
Normall�ación de 1� Vivi8n�a (ININVI) (Ret. 13) .

. ,b. To �stabl1sh m simple procedure to evalua\e the se.1sm1c
�afety of •f1 wx1�t1ng adobe house .nd to-determine 1f 1t ls
netcessc. .. ry to r-e.111 force it or 'no t.

e. To cievt": 1 op sln1pl e n:in ·l ore l rio pr-ocedLtr<.:! <3 t.h21 t ffii::1ke
local materials Lhat can be appl1ed wLthout the
profes,sl on�-\\ls.

use 
1-,e1 p 

CJf 
of 



�:l. r,-_. , __ ,r-r-·t r_11_·t ':_-·tic: ;:1nd d·¡n,-1m1c tL":-ts on thP F'UCP shaking �
l�1blL•; te, r-),,._,:,_,"'"t_.:_, !-IJC? pi·-oc&dc:re(s) rrn::ist c:>pp,�opr1_ate -1:o meet 
the bas-ic ,_·tJ_1r·-::-r.:1·,·n of the F-'roJect. Sorne nf the results of 
��st r1?se2rcl� PUCP on properties of materials and 
- .:r,,1. - : ahlf? i ·_¡ , __ --'_'.:" i,n.11 bQ ,1ey-y LISE?ful.

e. Dissemination Qf the technology developed with manuals. and
�ideo tapes in �panish and quechua as weJ.J as by field
demonstrations. The mes��ge WLll r�ach pecple making use of
techniques ��t=r•fully �pplied to nation-wide vaccination ,
L>�m�-:!c:,.1.gns. "C.3 .. unple ]0\1-J c:ost measures w1.ll protect you and 
��ur family irom possible death� as A result of an 
earthquake �·Jhich is l 1kely to occur when least e>:pected". 
OthPr poss ibl .--. 1nducemE>nts to be cons: idE:>red are, for­
f�::amp le. ta>: 1.ncent1ves. discou.nts in price of seeds 
,e2r-t.il1.zer-. r·J_L:,t demonst1�r1tion proJect<:::. in selected 

l.:,c,_d1.t1es �·Hl l !:u cc-1rriC?d out under diffen,.,nt conditions. 

� 
-· . WORK PLAN AND SCOPE

Th� pr-·oJ ec t · ... 11. l l consist of three stc1ges: 

e') F'l,3nn1ng, labur-;¡tory work ,:--ind regional i,Jorkshop. 

h) 

e) 

r-t�pdra.i:..ton ,_.,: ·.'ideo cassetes, manual<: and pilot 
•1

(
1 �,n,r111st1-at.ic,n proJectc:: at selPct?d :::.ites. 

I' 1.JC:: t-<?ar thqual. E": t�v¿i, l uation, í1 issemination l'""f?SUlts r.1.nd 

,q.:¡:•J .. 1 Lc:1 tion +-hr c•uc?hout dEcveloping vJor-ld. 

Tf F':! f Íl'"'S t �lago. to be carr1ed out mostly in Peru, 
1-·v F'!r:P. will .:::ilso involve the PPr-uvian-Japanese
l7 é.11-thquake F:esearch and Mitiqation of Disasters
Lhe NAt1onal Eng1nPering Uni�ers1ty and ININVI. 

t":-é=Pl"ltii':\}l',1 
C1.2riter for 
". CI '.';l'-1! D) 
Tl-it-:? tasks t•.::i br:.-i p,�rfor-med inc 11_1de. 

r.:evisior, c� ..c Lhe l1ter-r1tur-e:¡ char-acteri:zation of adobe 
constructions on the coast and in the mountains 
(sier-r�)� classific�tion of typical construction 
details. Av61lable reports on improved adobe building 
techn�que� 1n Peru, the Andean countries and, Mexico 
will be �nalized. 

On the basis of research rffsults of other 
investigation� and prior experience of PUCP, the most 
prom1s1ng prQcedur�s fer stren�thering existing 
dwellinqs will be �electe�. The fund�mental elements o� 
the l"'::pr;:rt·r,ent¿d pr:->grarn WJ.11 be cif':!fir1ra•d: number and 
ch¿ractoristics of specimens, sile. reinforcement 
details, 1n3trumentation, inten:ity� displacement a�d 
,.:1cce 1 t:?re. t. ion o f the shak ing to be a¡:'Jpl.i.ed for dynamit: 
ts-= t i,,9• 

4 



P rt.: pe.".\ 1·· ,.,, t .1 r.Hi ,:" i d f-2 t.ct 1. J t?d p l c:1n =>. L. L,n s t r·L1c t l. c.1n 
of lht:? ·-=1J(;::c1.111e11<.,., on t.he F·UCP ·::h<:;1kinq

ctfi d te.:;.; t 1. n g 
t,:,bl1-2. All 

ctCt.1v1.L1.�s to b� recorHPd on v.1d&o tape. 

T 1:.:s t !"\'=!SU J ts of tr,2 c-1bove dnd cori·e�pond 1.nc;¡ <:'\na l ysis 
2nd 1.nt�rpretat1.on w1.ll lead to practic�l 
r,,2c:omm1211da t L ons , 1nd ,,:;1mp 1 f2 v·c?in f c:,rcemsn t procedures. At 
t1'1<=! �::o.lfíl(� l.1.nie, lhEe 1'-f-'SUl t-.s 1-'Jl 11 ¡l1ctkO l.t poss.1t.,le to 
8Stabl.1.sh u sLmple procedure for tha avaluat.10� of the 
se.1.:::.m.1.c: satt:>t·¡ of an e}:Jst1.ng ,_1r1ob',""' dwr.,:llJr1g dnd decide 
1t 1t does or doas not need to be strehgth2ned. 

;..,s <i i.in .. -11 step, é'"1 r·eg1.onc\l i,,1c.ir-��0,hop vJ.1.ll be rn-g¿1nized 
to pn2sen t '"'nd d 1.scus� lhe �.c,1�1 cE1rr 1.ed out ,::1nd the 
rGsults obta.1.ned. A pralJm1n�ry versl on of the 
.1.nstr·L1ct1.un manual �·nll be ci1scl;s:,,-,f."?:d:; 1.t 1rnll present, 
Ji-1 c 11=-c'IJ' c:1nd c-c.incJ.�:,e t21··m�, prncr-du1�12s lo dete1-ndne 1.f
1.t 1,;; nF•C,.?'.;sr.,1-'/ te) re1ntorc1-= ':he r::c-,nstr-uct1.on and how 
to (_JO é"Ü..IOU t 1 t. 

!'<. Thr.? :::-=C..onL! ph.-1se compr·l ,,;<-=S ,!f:-'mc.1n�,t:··at1.on p1··0J C:.'C ts c::�t 
d1.fft?1'-\:-!1"1l: :-:1�lf.?<:ted si.tes 1.n f·121�u .:H1d., Lf pc.iss1bl2, .Ln other 
:::\ndc.•c'\1·, l \::..Lln t1·· 3 es. The numbE?r· of s:uch ¡,1-oJ ,.2c ts and l wC:ii:ttions 
�·¡ i.11 r,2 .Je<.: l.ded n::.:; d t"t:SLI 1 t Di LOJ'1SU l tr:il t.1.ons • 5 L :;:e, O f adobe-
dvH.? l LLn<;1 ¡..io¡,ulc:1t1.on c"lL 1··1.sf, lev2l nr •.utncratJJ l.Lty· E1nd 
ha::c1r·d potca•nttnl, nnd on lhe d1ff,?r"'ent CCHistruc-t.1on 
ch¿-1r·¿1c ter·1.si..1.c:s c:1nd foundat:ion f-0.1.l cc:i1v!..1.t.Lon!::-,. 11S:. i'I 
of Lh8 �Aper1an�8S 0�ined 1n Lhe f1�ld w.1.th the 
pr·oJH:l,,. <'1 mult1d.1.sc1.¡Jl.11101�y 1.r1lf:•l'T1.:-du::-.n.,:d �·;oi-1 Jng 
1,i.1. l l pr·f!¡k.r·,_., lhF2 'f 111¿, l version cJ'f tl·.t� mar,ua l ·.:s fot-
d l.�·. t r· l bu t .1. on , p 1-0 hi:,b 1 '/ ,-a tti t h�= ht• 1 �-=· c,f t he íilf:�d .1. e,. 

l'"f:::'Sl ll t 
pilot 
g1-clUp 

1H.::1ss1 ve 

At: l· ll 1 s 
(Jr"E=r·,1retj 

po1.n t. Lhe F .Lna 1 ProJ ec:t \r,.l 1 l be 
,1n<.J [.•I' E!�,ell l.c:-.'d. 

C. Th<2 tl·1.1.rci �,hci,::.f.:-' i,J.1.ll be carrif:.'d uut .:-1fte1- e.in carthqual,:e
'"tr-1 Les e, t· t?g ion 1r;IH2n.2 a sign i -f .1can t r11.11nber of construc:tions 
hél'IP bc�'2ri (·e1.nfcir·cecl c•,s r-er.:omfí,t-�nded by this F'rciJ!:::ct. A 
cl<:?L.ülG:d ¡:.iost-e:>ar·thqual.e ,.stLt<:.1·,1 of th12 1-:ffects; ,""Jf the 
t�c1r"i.hqLtc.d,e viLlJ Ln2 Lhe l'"(?al test Di tt"H=· ' aluE:: of t.his wo1�k. 
I f. r::<.s is (!��:p<:c l:�d, thE"� n,?SU 1 ts .. -en form or e::cet:d 
E."'>\PL"'ctat1.011s. lr,1-:::< ¡..ir·oJect. vi.1.11 hc\ve met l.ts [lbJective, - to 
Sc1V1:.! l1C2b. 

As <1 n:?sult of .. , ¡:,os1t1.ve rost-·&,::,rthqu21.h?. •:valuai".1.on, or-
everi Le for·e, .1. t viOU 1 d 1nak<.:.. c.:: Ln7,;2 to r:c:ins:,1.der ·.:;1.m1. lar
progr�ms throughoL1t the �dobú d�vuloµJnO war lci. 

4. DYRATION AND BUDGET

This rwc-,pos .. 11 h:1s- tl<:•1=:-r1 p1··f,pi:trc?d by Gic.'\11 f1�3nco 
l_uis Zt2gar-i--21 C., t.:mU1 F'r-Lnci¡::ial F'rofc-?<::,'501-,: .. -=tt 
r-t:'que'-:.t uf t�El::;:ESJS, .:ui the sp.1.r-J.t. DÍ lile IDNDfL 
obJective of JDNDR is Lo sc1ve llfes; te r�duce the 

l1 ta::-z1. F'. and 
PUCF· :• c1'l the 

H pr.1.ncip,,ü 
1/iOrli..Ü i ty. I f 



nr_,thJnr_:J l<:; done -l-c;i r-1·- ci\.:<:'Ct !_hrJ millic.in�= nO\.>J li'linq, studying and 
t·•ot-�-in,::; 1 n pr-·ecs r-, OU "": adobi=:o C']fl<:: tr-uc tions. j_n PaT thquake-pr-one 
:1rer1s., nrJ ,r,at tr.:,i·- 1•1h:-:it J <:: done to j rnpro'Je -t.hP qu2. l :i t'/ of new 
c.,n�:tn_1ct1.ons or 1-ú º'�-Jopt 11ol:..c1.e::; t',2g,3n--ling het-1:e:- 1_1se of the 
1 , -w,d� c·r- -t-o predJ::-+_ s,,;,,ntc:., thou<:::.flnd of !;:-1t,:;.;,lit1.es lrJi.lJ ':::till be 
..... r-.:-i_-=,111: •1f P c:11--:1 ¡ 1 ,1,PS, pt-ol.i,_=-tbl,.· '-?VE·n many ,:-rot-e than .Jur-ing 
,,rr�·-·1c,1·::- ,-!�-,,:arJpc-_. :_>fl,pl·/ hPC21l'!':-f of -lhe 1--?'/er- .incr-<?as:1.ng u1�ban 
,_opul,,t:i•::i11 ccncer 1 __ 1�,,t:J}n. 

Tl\e -fir-st h.10 phc1sP<::: LJi.11 be concl1_\dr,;·d in thrf�t· yea,�s. This 
·nclud�� t�e prelirn1.n�rv dissemination of results, the pilot 
,trmnrv--traf-ion pn:·,jpc-1-, -=1nd t.listr.1but1.cm o-/- rrianurtl<=: r'.:lnd -.·ideo tape 
to f-�r��t area�. Th1.s aspect af the project is, of cour-se. a 
r:ont ir•u:i ng r.., ffor r. vJh_\ •:h t•n 11 �..lC? lh�,:, t-E.-spon=:-ab:i l. i->:.·,· of local 2.nd 
,-r.,,�i1.or-,,,l ,_, 1:hor1.i- ,_:·- ,1 ·d ,:ommun_tt·-,, nr-q-'3.n:!.;::ations. 

(', rJ •?té\ J 1 L'"::I ¡�•�c•J '?r:: t ,Jnc. uir1f'-' f1"t: hi:1S to be prePc'\rPd • 1,-nth the 
countr1es, r,c3rt·i_cipati,:;n nf r,)iJr 1-,. r.;:i_" r,:-:pei�ts frorn ,:;;ndec3n 

1.1,c J url I r,<J F'<>n 1. 

f=-t11-r,.-_,(-,-.cJ 1·,,,:t-:'_- - 11rc\�-,r-:: • __ ,r tll .. -·qr-.itt__l,j!_? - F.t-� as fr:-l]c•t:i.JS, for 
!_he 1 }--:: t '_t .. Jij p.11 ,�-i::<-,: 

t-'¡•-e·-�·1'-0J<;;>c+· !',��<�+ \':(J +-C"' -:-ir,cdi:;:c 
d��3�1�d rroJ��t dccument 

1_ F't-r-,ject f\.i.-i::-r-:tc,� 
750 " :;6 

- Principal JnvestiqetQrs (F'�rt tim�l

-, T1=:ichn1_c¿¡l ,,,�_;�;1=':a.nt f·-1l] t_i_¡ws2 

,:1)() ;: -;-::-. 
.1 '.3r..:,c,_al Scic.0r,:_ c<::. 1 : ft,11 time 

'� 

Secretaria] �erv 1 r�s (f�ll time) 
( Cc,r.llH .. H1ica-t i,-,:,c:, ¿,ccDL'n tiní.J) 

F'ubl:icr•tioh co::+:s (t·1.?tnL1al) é-\rod 
Video T die"".:!=.: 

0.1str, bu til1n 
l7 i¡¡.::,l r-epo1-t f !_1_¡:�·.:-; copJes·,

Pi]oi d8mohs�rat�0n proiects (�J 
� !')�- e2 

TOTAL 

::7 .. (>(lt.) 

j_4, �,00 
.1-. (l(l<) 

1-2, 0(:C'

8. ('(l(I

122,000 

�3. 5<)0 

60, 0(10 

$ '297.500 
==-======== 



l'ht? c-1ppro:: l mate (-os t of el ·u-,1 ni pt 1 :1,,f..: .... pos t·-t::•cu-t t lC"¡L\i:.1kt..� si�:
month <-:?V<iduc:1t..1.on, puol1c:,:,t1.on;:; c.,f thc.: rr:1.t,J,:'lt1on v,.dLtt=:: of the 
p1··oj�Et. 111cll1ci111<J b::-c1·,n.1.c.:1l s�ei1:.�,11.1.c n:·!:,pc,n�:.E• � .. tL1d.1.t-:Js, c:i1' the 
stren<Jth8r1ed ,::<.t�ot:m 1:Dnstn.1c:tions, u;; e,:t1.mo.t2d at $ :·.:n),oOO. 

Ül.<.::,St:•{11..l lic:I l.l.Oíl c•,ncJ é-1ppl ÍCi:1.tl.On 1.r\ cd:htn· (.",C"l\,.lntl•· i.es, OL\tSiUe Of 
the ¿u,clec.-Ui ( L.<.."\t1.n (;m<.?r-1....::an?) reqion ott-1e1,.. then pr.imary 
d .1.s t.r· 1 bL1t1.d11 of a compr-er,ens.1.ve. ,,.. E'-:Jpor- t., is no t. cr.ms 1.ctC?.1···t=:d va thin 
tht? scopF1 ot th� t =·nne1.:t. 
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