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With a oriel incvroduction the history of earthen
vuiidings in tie Dom. Hep. is described, with its
uses and vnroblems, voth structural and socio-eco-
nomic.

The main vext deals with the work oi tne foundas -
tion in adobe and ram.ed earth szruciures. Des -
cribed is the soil stabilization tvechnique, inno-
vative formwork, desgign, roof structure, preser -
vation methods, etc. and {inally the fuiure of
earth constiruction in the Dom. Rep.



The Lom. Rep., in actuality, does noi have a broad history of
eartnen structures. The orliginal inhavitants were the Arawak (or
iaino) Indians wno were rarely snown to live in earth houses ba-
sically because the island was so lush in vege“ation. rhey had
no ileed to use earin as a bullding material since there was al—
ways wood available. The island also had a high degree of rain-
fall which, according to the Spaniards, discouraged tiuem Irom
using earth since the rain tenced to damage it. ‘fne Arawaks, in
general, built their dwellings of wood and palm leaves.

TETA = MANI

Around the middle to the end of the sixteenth century the
indians nad all but disapveared creating thus a vacuum La {ne
iauvor force. The French soon began to iuaport African slaves 1o
i1l that shortage and at the same time Ilmporiing thelr culture
witien still persists to date. At the same time, Though much slower
at first then accelerating rapldly in the last century and still
more in tils, tne country was veing deforested creating thus. who-
le regions of dry hot cliwate. It was through necessity then, tnat
certaln people, 1ot having the wood that was oqce very cCo.wuion,
turned to earih as a building materizl, Tnis cnange was accelera-
ted by the fact that earth was a traditional oullding waierial of
ihe original Africans. The techique that grew out of ihis necessi-
ty to use earih is calied " teja-mani® and is now used im all oT
tne Southern arid regions of the Doiz. Hep. and in aimost all of
ngiti.

The meithod of construction is siuiiar to "waddle-and-daup"
and "bajareque® of Central Amnerica. The coastruction process ve-
zins witn stanaing posts, approx. one meter on center, tnat beco-
me the structure's coliumns. T‘hese are connectied at the top by
a wood tle veam. Setween ine posts a panel of a weave oI sStrips
of small size wood (almost the size of twigs) 1s placed and o tuis
panel wet dirt is appiied. Their criteria ror selecting the soil
has more to do with the color of it tian with 1ts resistance to wea-
thering. Upon examination we itave found it 1o ve a white silt with
between 10 to 20% clay, just enough so inat ii{ adneres io the we=
ave. lhere are no svavilizers used o auny 30r% and no preservatlon
techniques so naturally maintenance is nigh, and tne lile span short
The foundation, tiat I represent, is woriing on ways (0 iuprove
tiis system Tor future construction and on ways to renabilitate
existing siruciures.)

COLGINIAL BUILDINGS

The other early example of eariuh consirucilon in the DJom.Rkep.
are tne vuildings ol tne Spanish Colonial Era, ring inis period
all tne isiportani siructures were vuili of eartit and lime, and al-
though asier the midale to the end of the sevenieenth ceuntury 1t
was rarely used, today it 1s vecoming tne Jfocus of a loit of ativen~
tion. It siiould ve notied that 1ot long alter tne 3panish occupavioir
ol Tiie Doii. Re€p., began that the seat ol ihe Viceroy was moved wo
Havanna aind vtne couiliry was largely ilguored. Duying thiis period
firlg meviiod of construciion using earin fell intito disuse and wood
coilstructlion replaced 1it.



HOWever, Tne face LNai Tiiese S.urucTuces nave sS.od aimosy Jive
cenLurles wilthgvaandliiag tremendous aurricanes ana earulquases aas
peguii, a8 crecenily as Ten years apgo, 0 L.Press e D0iil..oCans.
Lecause ol oneil general lack ol sandliaciiy witn earin counselUc=
L1014 Litell’ recehiivlty w0 1T llas oeerl Dour. Lk regent atterivion
plvest WO Tne colionial vulldings nag dorle MUC CO Ltlelp sSWay Tie Du=-
wiliic opi.aion ia lJavor of earilt siructures.

the cerm given Lo tTuls wetinod of coasiiruciion is “tapia", aand
it vasically is a composite or clay, rubble, lime and bricss loo-
sely compacted into a wall of approximaiely oOne metiter GillCie.

CInVA = A

necently ithere nave oseen several acvoempis o0 iaplement ousing
Programs using ithe JINVA -~ RAL to maike earth blocks, and many of
thew nave Tailed due (o several reasons. One of the reasons ol whe
ien I will talk more of later is the cultural Tavoo asscoclated wi-
i eartil strucuures. Adother has to Jo with nurricaie Jan Zenon of
1530 winich literally devastaied 3aato Douislgo with over 10,000 de-
aths. .08t of tne pbulilaings of the vapiial City were maae or wood
wiihh roofs of zinc sneets, and these were precisely the siructures
tuat sulfered tne most. As a result of it, Rarfael Trujillo, wno ca-—
me L0 power oue year verore tue aurricane (1929) and cemained tiere
ror 32 more years, instilled the idea in the Dominican weantalizy
that cement and coincreie vloexk were the only bullding waverials that
could resist high winds and thererore tite only materials wortn buil-
aing with,. Tnis erroneus concept has been tne most dicficult oosta-
cle to change that we nave had to overcome. ine concept is so ingra-
iined tuat for tie average Domlaican to have a house of coacrete vliock
is a status symool, a measure of nils position ia socieivy. In other
wordas, ceument 1s synonymous with progress. To try to convince tuae
average CDominican of the necesslty oI using alternate construction
materials has not veen easy, but the economic situation is such that
the price of a vag of cement wenti up 33% the last time it was raised.

Arotlier prowvlem wiith z couple of the CIIVA -~ RANM programs has

veen tThe lack of thorough {raining so that what iiappened in some ca-
ses wnere the earth walls were not made 1o ve water resissant tuie
rains caused coansiderable damage. Iiils has created a serious credi-
Lility gap

Still yet another factor against earth constructiion has veen
tne very color of the earth which in almost all cases has been red,
the color of the most commorn clay om the island, laterite clay. A-
ccording to the cowmon misconception anyining tnat 1s tue color of
Glrt cannot have any siructural value. (rhe oovious remedy i tals
sivuation is o Jiaish The eartn structure with llume or palnt it
thereby changing its color).

nowever, ihere nave uveen several iastiwtions successiul ia
tue past couple or years with the CINVA-ZAM both o them om a small
scale. One of tinem is the Instituie for Developument or the South
(Instituto para el Desarrolle del Sur-iIiDESUR) whicn vasically has
worsed at tie leved of individual buildings, nouses, schools, etc.
Thelr -Hrogram is very new and so it is dirficult to assess iis re-



sults as ol yet. .iie Outer arganizavion worilng with the JInVA=Zal
now 1is a group of catuollc priests in 3an Jjose Je ucoa neaded vy
sagher Luis Juimwi. Jhey are constructing letrines, aAlicuens, Sileus,
BTC, BLCe WLTIL Dressed earili DIOCK. LnNe sUcCess 04 wiell Drogral

in wle ot 0 the receptivisy or e populetion of 3au Jose ue U—
coa, anown Trauwiviosally 10 ve very progressive, and to e dyna-
mism of ~“aviier Jul.cle AS ulelr’ StrucC.ures are saall anu ot wliog im=-
poriance Lielr proz aa has not yet reallly neen put to tne test. It
will only oe after they begin constructing larger obulldings and li-
ving spaces tnat the full ispact of what they are doing will be kno-
wri, The success of their program, and really oi any otner programn,
will ope measured more in terms of social acceptance tnan technical
gquality.

AlsH

Adobe bloecxk construction has also veen tried very little and
when it has tne results have been Gisasirous. un one well Known o-
ccasion a housing program was tried in a region close to Haiti and
rien in tiaber. rnis region is in the north where "sveja mani" is now
cowwion. ‘he result was thav it was rejected vecause The nouses re-
sempled nzaitian houses, in that they were both made oI earth, and the
average Dominican rejects anything maitian as being primitive and
anti-progressive. Also the region, being rich in timver, had 10 de-
mand Tor earth siructures simply because wood was so readily availa-
ole. Pernaps if the project had been located in a deforested region -
the results would have uveern more positive.

Several universities also have experimented with adobe block
coasiructlion but never nave ihe results been implemented in the
field. inls situation is very familiar in the Jom. HAep. Too uch
has veen done under laboratory conditions and too iittle {(if any-
thing) has been done in the field. Presently, adobe block ¢onsiruc-
tion is not being used by any major group or organizatiion, %> my
snowledge, except the Foundatiom for Community Development, which
I represent.

THE WOXW OF fAE FOUADATION FOR COMMUNITY DEVZLOPHENT

The work of the Foundation is concentrated primarily in the
western part of tie country close to haiti in two areas, one of
which ig in Las .atas de Ffarrfan to the South central and the other
is to the north in Loma de Cabrera. The whole Irontier is an extre-
wely depressed and Jargely ignored region. At each of the two lo-
cations we selected,we are building schools Tor organic farming and
appropiate Technology (Centro de Agricultura Organica y Tecnologia
Avropiada para la Comuridad- CAO'YACO).

The principal builldings at both centers are being duilt of
rammed earth, which I will discuss furtner on; out The inverlor
vartitions, lesrines, sheds, and other minor structures are veing
ouilt of adobe blocks. At Tirst our only intention in using two
GifTerent systems of eartnh construction was to enrich our awn ex-
perience and also to expose the people to at least two types of
consiruction. As it turned out the experience served as a vasis Ior
comparison demosirating both the prog and cons ol eacn system.



Sased on tiiis study we decided thet any future ex-ension work of
tne center would empvloy adobe or pressed eartn block instvead of
rammed earin, oI which we have more experience. ‘he reason ror

this is that it resemdbles much more the method of construction of
concrete biock which is the most common and used everywhere 1n ine
Dom, zep. We have Tound that ramied earih is too different irom the
systems used here and therefore it takes more time to train perso =
niel. It also is easier to convince the people of tne vaiue of earth
bloecx construction than it is of rammed earth. As of yet there is
only one extention project, that or a school in La :iatas de -farian,
that we intend to built with earth block.

''he center at Las hHatas is in a semi-arid region. The peovle's
reception here nas been very positive because the system oI construc-
tion of "teja-mani®, that was descrived earlier, is common and wood
is vecoming difficult to obtain. In tire year we have obullding the
center we have detected no cultural proviems that innibit the accep-
tance of these earth siructures, either raamed eartil or pressed ear-
tir vlock,

The cenfer in Loma de Jabrera 1s a different situation., As it
is in a mountainous region rich with wood the people there have not
vet accepted earth constructiom with the same zeal as in the 3South.
Zven though the cutting of trees for wood is against the law in the
Dom. Rep., the inhabitants of thatl area do it constantly and use it
to bulld their nouses. We exprected this; and though tnere probably-
will not Le much extension building in the next six wonths, the go--
verment is becoming very sirict with the anti-delorestation laws.
This will obligate individuals, groups or organizations in that
area to seek alternate building materials. Those wino cannot asiford
the spiraling cost of cement, and there are many, will {turn to ear-
th structures.

RAMMKD EARTH

The main buildings of both schools, six in each school or twel-
ve in all, are being built of rammed earth. In neither case did we
encounter problems in finding suificient clay though both sources
were found under the top soil. We selected clayey soils mainly be—
cause we Tound that was easier to add sand to clayey soils than it
was clay to sandy soils. The proportions used were 3 paris clay, 3
parts sand, and 1 part lime. One of the basic ideas behind this
project was that to design and build everytaing so that it would
have a high degree of replicability in the field by the farmers.
Inmediately this made us discard cement as z sftabilizer because of
its cost, which at the fromtier is about 35.00 a bag. Instead we
used lime which is very common im almost all regions of the coun-
try. In Las iiatas there is a lot of limestone, so we simply cooked
it using a sradivional technique taught to us by the inhasitants
of that region. In this fashion we had an abuiadant supply of lime
and at very reasonable prices. vWe Tound that although the 313:l
proportion was the guide,small variations did not considerably
alter the quality of the construction.

What we were always careiul to conirol was to add tne correct
anowrt of water to the mix,because if it were Toco dry it would not



compact well and too wet a mix ereated a mud. In the drevaration
oi the mix we took great care to screen tne clay, eliminating any
valls or clay or gravel, tnem add tne lime and wet it lightly. We
found tiat by leteing it sit for awhlile the lime broxe down the
clay and tieredy mixed with it bpetier. After a day or so we added
tiie required amound of sand, mixed 1t azain and then again aduded
water. At tinls state it was ready for compaction.

A good rule of thumb we establisned to nelp tne workers deter-
qaine tiie amount of mix they suould compact at one time is that it
snould be about the height of a fist wnen they empiied it into the
Torm. The height of a fist is about 4 incles whicn when compacted
reduces to 2% incnes. .ne idea was to relate as masy of the rules
oT taumb to elements they were familiar with such as a fist or as
in another case we told the workers to raise the tamper to at least
knee height vefore dropping it. In this case the rule of thumb was
relzted to the knee which is something easily identifiable to them.

vWe found that the best type of tamper wes one built of iron tu-
be (6 ©t. high and with and outside diameter of 2 in.) soldered at
i1s base to an iron plate $in. talck and 4 in. square. ihe 2in. di-
aimeter tube is optimun for long periods of time. If the weight of
the taumper did not reach 20ibs. we would fill che nhandle with wet
cement until it reacined the desired weighte.

At no tiume did we use any electric powered equipment such as
alr tampers or automatic wixing macinines everr though our work would
nave veen easier wvecause the intentcvlon ia all cases was and is to
gerianole everr iile PONresST larmer to replicate viat we were Joing.

Our foundations were of cement and stone, using in both ceanters
the abundance of field stone found on site. 'the soft terrain nece-
sgitatcd a strong foundation but in one experimenial house built
prior to the sthools the rammed earth was set directly on a base of
s0l1id coral requiring thus no foundation. In efiect the porous coral
rock acted as the foundation Tfor the house.

our windows and doors were well braced using rirst a permaneiit

Trame of 1"x10" wood for the jambs and sill and a 2"x10" for the
lintel. Inside tnis per.uanent frame was a Temporary and reusable
Irame ol heavier wood to prevent the collapsing of the 1"x10" 's.
This vracing was essential as we discovered quickly that the ra-
maing created tremendous pressure that on many occasion damaged
not only the window and door Iframes but zlso the forms. The pre-
ssure also threw thne window and door frames out of plumb.

FORMS

ine forms we used to build the structures were totally our de-
sign and were determined by the system of construction we wanted.
#e decided that it would we vLest to ram a whole wall, from corner
to corner, at one time thereby creating one whole monolithic sec-
Tion much stromnger than if the wall were tamped in several parts.
This declsion was due in part $o previous experience where we found
that the oniy joint problems we iad were vertical ones; and if the
rorms were snort *iiel the wall would have several vertical joints



between tne Tamwed sectlons thus increasing the weakness oI tne
wall. 30 we designed a form worx system that was composed of sec-
tions that would Iit tozeiner to create any length we waited. in
otiter words we designed a .aodular Torm system capable oIl creating
any size gpace. This form can be put togeiner so that it counects
two corners of just about any distance from one another. At the
same Time it can subdivide tue Lotal wall or vullding into smaller
spaces or rooms of any desired dimension by simply introducing &
corner form at the desired locasion. “rom this corner form, in the
shape of a "I", an interior wall, also of rammed earth, could ve-

gin.

mach full moduie is 90cms. {or three feet) long oy 90cms.
nizh and they are set 25cms. apart (or 10 inches")which is the
tnicaness of the wall. 4 halr module them is #3cms. (or 18 inches)
long by 90cms. high. This creaves a module of 1o inches and there
are Tew activities not capable of Leing satisried by multiples oT
sucit a small module.

“here are several advantages to tnis type of system other
tnan tie Fact that one can tamp a whole wall at tie same time. o=
ne ol tnese is .Lhat when one wall, from corner to corner, is fini-
sned one of tne filled corner trorms can be removed and located at
the corner of a new wall and tie rest of the forms can [ill in the
space vetween tne two corners, one filied and one empty, thus cre-
asvlng a contimuous system oi rorms. It is dirJicult to go wrong
with such a system because it is versatile, and all the rforms atvach
to one another. Another is that the individual moaules are easy to
Bandle because they are relatively sitall and light so that one can
1i7% 1t up to the top ol a wall two meters up.

“he individual sectlom glong the same side of the wall are
connec ced by metal hooks. The sections on differesat sides of the
wall are held together at the top by an easily removable metal
nook thati preve.ats movement in either direction, and at the boitom
Dy a metal rod that holds the forms together with the use of a nusg
that screw on one end of the road. The sections on one side or the
wall are neld in a straignt line by guide bars.

Tne full height of the wall, to ceiling height, is achieved
Ly tamplng Tinree rings around the siruciure. Considering tnat each
rorm is 3ft. high and then subtracting a & in. overlap each time a
form is placed over a previougly built ring the total neight of the
wall wnen [inished is aporox. dft. In each of these ihree rings
tnnere are three layers ol two strands each of barved wire thus tying,
norizontally, the whole building together.

ROGF

As the final ring isg tamped reiniorcing bvars are set a [oot
down with one end sticking out at the top. The »urpose or tnis is
tnat the revars nold ohie wood tie Deam securely to the rammed earth
wall,., These revars snould not only nold tine tie beam down but also
should be spaced so tnat they coinciue with the wood trusses or ra-

o

fters taus tying those securely down also.

he center in Las .iatag was bullt to have sned roofs vecause



48 ¥Xnew it 18 tne easlest type of roof to ouild. ‘hougn all inhe obuil-
Jdinss tiere are vullt and loouk good, we aeclded that Tne ronis in Lo-
1a Oe Cawrera sunould be gavlie rooils, wecause 1T was difsiculi for us
{0 zev veams itue size and length we needed o cover tne large spaces
we nad,., In a gaole rool one can use trusses itnat euploy smaller sizes
o7 wood and aiso easler o0 obtain. In a sned ruof oae wall uas to e
nigner Tnan tne ouler, and iga our case, oecause of uile required slo=-
ne of the rool, that wall was over 10 lfeet nigh, too high and Lnere-
iore oo unstavie. In Loma de Cabdrera we are using a gavle roof with
a ridge veam supported at certailn iatervals by douvple trusses; tnen
down tite rldge veam we have rafters tying iato thie wood tie beam atop
tne eartn wali. we designed this sysiem speciiically to save wood.

The roof itsell is made of sisal-cement s.ieets that we consiruct
on site. Tne principal is very sinilar to the sheet of asvesios-cement
Lut i our case tne Iiber 1s sisal, a readily available raw maierial
in tie uJom. Aeo. rhe developaent ol tils roof is probacly one oI the
vreatest triumphs o7 our consiruction program because it can ve uade
onn site Ly wie wor<sers, Ls inexpensive, uses local materials, and is
suificiently svrong o withstand tile welgnt of any norwmal man,

WIATHARPROUALG — #INISH

‘here are several consideratcions to Take l.ivo account with re-
gard to the Iinish and weatherprooiing ol the bulldings, One is that
we anew that we could not leave tne wall its natural color because
it would be rejectea vy e people, and we aiso knew thnat if we apviled
auy sSort ol Weatner proosing it woula have To nave an appealing Tiaish
fu1G ¢color to it. At ZTirsi we tried treazing tne raw earin wall with li-
quid aspnalt diluced wlth xKerosene, ovut tne result was not pleasiang to
tite eye vpecause the Texture was rousgh and the ¢olor was vlack. There
were otTner possiollitvies also such as using the sap from the plantain
and otier plancs but these were not in surficient guantity to warrant
our recomeiida.ion Jor widespread uce.

At one time we even liquid asvhalt into tie earsil thatl we then
ramied dui ior* economy saxke we rejected that sethod ia favor of a sur-
race weaiherrrooriing that aiso served as a [inish for tue struciure,

Jhat we came up with souetning similar to c¢nal which the Spanisn
dird to tne colonial bpuildings titat still stand iLoday. they finlisied
their gtructures with a combination ol clay, saad and lime and ccongldew
riig everyialng it has weathered well. 1In our case, nowever, we used
a ulx os 6 parts sand, 3 parits iime and 1 part ceuent,

fnis f.aish is applied in tine same fashion as any other ifinish
using a float. Originally we tried to use a mix that did nowv nave any
cement in it, Lut we found that 1t did not adnere to tue wall o our
sazisraction. ine Iinal color anc cexture of tne wall was pleasing.
.he resulting color was a iight gray wihich we them eitner wuite wash-
ed with 1lime or mainted wiin a water base »aini. #itn a final coat »of
lime tne ouilalngs sparxied with a briliant white.



Je did several water tests wo the finish and rfound thau tne
mix that pest resisted tne Iorce or a hose was tiat one that in-—
cluied at least one part in ten of cement.

DESIEN OF sulinlinGs

The design of the buildlngs was such tnat they not only ad-
hered to the aciivities they were to enclose but aliso to a series
of recommendailons that would make them earthquake proof, ieither
oI these centers is in a hurricane prone zone so we only concenira-
ted om making the buildings earthquake prooi. We respected such cri-
teria as maxing the vasic shapes rectangular or square, locating
windows on opposite walls- just as doors were located on opposivze
walis, making the roof a complete integral structure not likely
the breakx into pieces and collapse, locaiing columns along tne
walls at certain intervals, using barded wire.. . Kkeeping the win-
dows and doors smzll and at a certain distance from tue corner, taun=-
ping wnole wall sections at a time, bullding interior wnlls that
nelp brace the outer 1load pearing walls, etvc. ‘hese caracteristics
that we have observed give us enough confidence to be able to re—
plicate tnis system in any extension project of the centers.

A0AnTlG ORAWINGS

An easily understandable tecnique of wor«ing drawings develo-
ped out oI the use of modular formworik. S5y drawing the wall show-
ing the rmumber and size of the forms the wall will take, the worker
need only count them, lay nis forms out accordingly, make sure they
are plumb and start the ramming process. An attached drawing will
better descrive this. rere again we were trying to simplify all as-
pects of the total congtructiorn process so that any outsider, edu-
cated or not, could understand and folliow 1lt.

LoTEoRAL COLTUNISY OF LA CIENAGA

On liay 4 of this year the Foundation began the initial stages
of the construction of a commuitity in La Cienaga located on the souta
west coast of the Jom. 3ep. Ifiris project was designed by the wational
Housing Institute (Instituto naclonal de la Vivienda-INVI) a gover=-
ment institution but will be implemented by the foundation which is a
private entity. This project is to ve 2" model in twd ways. First,
It répresents the Tirst time that the Nationzal Housing Institute
nas provided the design of a project and then signed an agreement
with the private sector for its implementatiom . This agreement is a
nodel Ior Ifuture projects between the public and private sector. this
project is the Iirst in a series, and already the location of a second
one nas deen selected,both of them representing two very different set
0f conditions that exist in this coumtry. La Cleaaga 1s a coasted pro-
ject, very vulnerable to hurricanes, with its partvicular econouy, te-
rrain, vegetaiion, culture, etc. Tne otuvier site is Vvilla Vasquesz, in
tne norti, located in an arid region. This project is to respond to
all tne pariicular conditions of that region, such as its watier nro-
blem, wood vprovlem, food problem, etc. Zach ol these vrojecis can be
replicated,wiih some variations in the design, in the other areas of
similar conditions. The community in La Clenaga is o ve aluost com-—
pletely seli-sufficient in food, healin, esergy, recreation, nousing



equeavion, and in sources of wori. 1t will conialn as area for the
tree lucaenz woich will »roauce oliomass, a ¢omuual organic faru, a
nar<eb, a pars, a scnool, a ¢llnic, a cowmnal lewrine, an Oped sSpa-
ce Tor smorig and recreaiion, a coaunal center, 70 earcnguake anu
nurcicane resizcalt louses, and wnree small Lncome generatvidg ousi-
nesses., AlLl the structures will ve .nade ol pregsed eairun vlocks u-
sing a maciilne we Jeveloned ourselves.

This vroject is a major landmark in the rural development oJ
tie Dom. dep. and snould set tie standard ror future projects, odoth
of the public and private sacilor.

SONCLUSION

"ne Com. Rep. nas not been spared ol Tue economic and energy
crislis that is el eciing the world. Cnange will ineviiaoly cone
and we are Jortuna.e Lo ve in a position to nelp gulce it where 1t
snould £0.

Such traditicnal constsuction teecniqles using concrete block
aind wood are veconlng the exclusive property ol oaly the ricn. fven
the unfamiliaricy with earth construction will not ve a barrier lo
its eventual use since econowic¢ faciors and the 1 -ady avallabiiity
of earin as a vuildlng mnaverial as compared to the slowly lncremen-
ting scarcity of cement and wood have become a poweriul arguament.

"hough the Dom. Rep. has deen relabivel; l:antr¥cd %> the flow
of new ideas perhaps this very isolation will pernit it to create
soluivions all its own.
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