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'="li"""l"""""f'''''''U''''';:?'''''O''""'S'-;::E''''':-- 82 End of Pi'oject St:~~: 83 . ProQress to D;;te:
To ~sulphuc surface bond techniques with con- 1. Basis c~tablishcd'Lor decisions on use of 8~lphu Test houses constructed, data b~inb collected
c:'ete-base surfac! bond Clnd conventional mortar tech- bonding ·technique in he-use construction. and technical assistance in cmstruction of
niques of house 1.1'111 construction in three developing forty sulphur bonded houses r·~quested b:f
countries in the following respects: degree of skill Instituto Credito de TerrotorLa.
required, cost. bJild~r and buyer acceptability,
purability. wall .trength. and suitability of local
I:latcrials.

Ol-C2)l11--t41--r5 ) (Li ) .......; (7)-
'~..scllncl COi~.t1cd- UthL:r £xpcnd- June 31
lUll iiI'S ':11 Hies c.:)st~ Total :--i!!!!'es Jjr~l!l

75 12 5 80 42 38

..JQLl.L _1_0__ 110
60 10 5 ---.2..L

~7 :!o 255

Thl"u FY 1973
Actu.lI FY 1974
Estirnlted FY 1975
Prep )Sed FY 1976 ';0

i\l1 ·)thcr
Total

FY 1~'7, Cc::gl'e!i::;ion.. l P:-c:;cnt.. tioll lC\Ocl. ~;-:.. E:;tim.lte

All Pri Jr
Year

C3 PrCQreSS to Date:
1. Liaison relationships est ililished with
COLCIENCIAS and ICT in Color.b:a.
2. Four surface bonded house; constructed in
Coloml,ia.
3. Evaluation of technIcal aid ccono~ic tea5i-
bility by SwRI ~ontinuing,
4. Evaluation of social acceltability by h09t
country counterpart, Institu[> Credito de
Territorial continulng
5. Tentative sclection of Bo:s1o.'ana as seccnd
host country and pl.:lns for Ja lCar}' 1975 vi~it.

.::.:=--...:B:.:u~qI,..t-s:;:-u-;'-.ll'i-,:]-r-y-(~l.-n--,-r---,--..,.-......-".....l..~'-'':-)

1.
2.
3.
4.
5.

0", 6.

*

C utput Indicators:-
-1. Comprehensive repl:1 ts on co'st effectiveness of
sulphur bonding tcchn:lc ue compared with other
techniques for test helses constructed in three
LOCs.

LJ I I::PUTS:
1, Financia1 sur port and technical moni toring by AID
(TA/OST) assistec by NBS. Technical implew~ntation

by S1oIRI.
2. Contribution of local counterparts (ICT and
COLCIEi,CIAS in Cc lorrbia) in l:ountry cooroination;
~cntification of local participants; siteidentifi
cation and selection; provision of labor and materials
for test hOuses; economic. fiocial, and phY:iic31 data
c~llection; test:ng of structures and material in
local laboratorilsi and assistancd in dis~eminating

results.

(I OUtpUTS:
1. ::e1o.' knowledge related to use of sulphur bonding
as cost effective and socially acceptable technique
for house ccnstr~=tion in LOCs.
2. Familiarization of LOG housing officials and
builders with USE of sulphur bonding in house con
struction.
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St~~darcIKcJ Questions

. '\..

If no, explain.110o

?~O 'iec: I:-:~~ts

1. Are ~ey inputs being supplied· according to plan by:
(a) AID. (b) action a~ent, (c) cooperating cOloL."ltries.
(d) multilateral orga:lizat.ions t. and!or (e) other
dono~.s?

,
......

2. lre ass~ptions regarding the supply of inputs still validl

[JJ YES D NO If no I explain.

3. Rate psrf~rmance of action ~gent(s) against plan:

o C~tstanding LJl Satisfacto~ 0 Unsatisfacto~

Co~ent on key factors deter~jL~ing rating.

4. G:'.-"en the ans~.;ersabo·le, i. e., progress to date in supplj''':i.ng
inputs, changes in as s\l:'lptions i etc., is the ma.."'lagement
hypothesis that the t~ta.::"ity·of the !"esources appli8d to
thea pro ject 't-~11 be s::.i"z"icient to produce tha predetormined
eu tPl.lt~ by tnA f;Pp.':2.£"~':'d t:..!'get d::.te~ ct.l11. ;";:.lid.7

fiJ 1"1:::' UNO If no',' oxplain.

5. Is the approach o:r cO'.l!'se.of action originally selected,
i.e., p~oje~t design a~~/or ~e~hodology, still the most
appropriate?

IlJ YES D NO. If n~, 'Hha.t changes need to be
~~~e ~~ either inputs, ~:~rk?~~ns and!or output e.xpectations?

Ve

6. :J~st th;:~ cntpllt. indic~:'0~sI t::eir planned targets, and
tL-:. c::.~7,·_~: .EJE:~";·'J:r!"w.nc~ ac:-~:"c;~:-sd for each duri~1g the neriod
~~der ~c~~e~. ~I S~e Matrix

c.. ~:!c.s E.-=::'L:E:.1 p~!'fo~:-.:::.~.,::e :ess -:han planned t':ll'get.?

o ~=.s fiJ !·;G If 110, explain.
No, however, additional issues were identified during
the construction. These issues "are addressed in the
narrative statement •

.•7_,i' .. _.,... - ~... •... '. -;;
r::~~:,. ::.-;.,:; ~.~~';:

..·.·c ~~ ~:s :.-::c:-:s I
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Additional
properties
required.
additional

testing and analysis of the physical
of sulphur as a surface bonding agent
This is reflected in ~~ matrix as
output. V

Are t~ey !"eflected in attached matrix?
c::J

J.lJj.. YES U NO

c. Do action age~trs reports provide.adequate progress
data for monitoring and analysis?

. @ ITS a NO If no,' 't'lh~t action "t·rl.ll
be take~ to correct situation?

At t~e Qisc~etio~ of ~~e Office Director, the follo}~ng questions
~.a::~ be or.-~tted i!1 a.n informal (Cption A)evaluation.

?!"o~ect Pu~:)ose

7. Give state~ent of purpose as currently conceived if
different from att~ched matrix.

a·' YES a NO

b. Same 'or con~istent vuth contract/PASA/grant?

a NO

Ct. l:"st con~J..t.:":-::1S ,;·;hich ~.;ili exist 'Hhen above purpose is
acrcieved--if different from those in attached matrix--
o!' at a:l:,-'ot:-~er partic'J.la~ point in project illlplementatiol1,
a.nd ci-se ()!' ::'efer to evidence to d.ate· of progress to"tvards
condit~o~s (SO?S).

Are crit:.cf:.2.

a
::.ss~ptions

YES 0
for achieving purpose still valid?

NO If no, eA~lain•.

:·f
lC'. Is ~he c8~elo~~ent ~}~othasis that the aggrogate production

outp·~:s ~·:ill lead ~o the creation of a sot of conditions
~he e~::':' _': ?~c-2ect t i. e., achievement of project p'.H"pOSe,

. s~ill va:~.:.··,-,
L-'

-~ .........-- ... o NO

_s :':-.'2 ::·~.:':':.!'~::.le as stated in :'ho PROP still sound.

o NO

;f ~n5~~~ :~ eith8~ G~~stion ahov0 is neGative, what
.• t·'~""'l···~(·" ~..,.,~- r-oo"p r''-'" 1"'\,.... .... t -.,... ~Gd'ec:-; "'·n o"V"'~ '-n:1 ..... +o.... .,.",··t',,..· {~_ •.~ .. ~:.. ... ~_:: .. - --~"'""L'.\....b.! J.' ';>.J-b' .... ""\.1. OJ. '" J.!,~•••"tl ......

~J!'ojec:. I i~':~r;:L!.S0. c:.:r~(ttLY)t of inp'l-l.-s o~ prt'duction rat.e,
ch~~~~ ~c:~~~ a~9~t)?
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SULPHUR SURFACE BOND HOUSING

IV. Issues Narrative

This project was reviewed informally cn November 13 by
a four member panel consisting of Ms. M. Kranz (ARA/LA/NC.),
Mr. J. Cabrero (ENGR/SP/UE), Mr. R. Mills (TA/PM) and
Mr. M.Conitz, TA/OST. David Black of Southwest Research
Institute, project coordinator, met with the panel to review
progress~ help identify issues and answer questions.

At the time of the review, the four test houses; scheduled
to be constructed during Phase I had been completed in Colombia,
2 in Bogota and 2 in Cartagena. Construct~6n had been accom
plished with the cooperation of two Colombian agencies,
Colciencias and Instituto Credito de Territorial (ICT)'-

'·The four houses were constructed on ICT construction sites
in Bogota and Cartagena respectively with the assistance of
leT engineers and contractors. Details are included in the
Phase I Preliminary Report which is attached.

The major issues identified during the review were work
performance, the need for additional testing of certain
physical prope~ties of sulphur, the Colombians' request for
tc:chni.cc.l ci33i3t~~~Gin a rr~aj 0~foll~~'1-01-; =££'0;,: t:., and Lh-=.:
selection of an African host country.

. Mr. Juan Cabrero, ENGR/SP/UE had visited Bogota during
the construction of the first t't'lO houses and identified
certain problems in the organization and training of the
laborers. These problems included need for better conununi
cation (translation) between the AID contractor dnd the
laborers) need for minimal training in the application of
sulphur prior to construction and the ne~d for better super
vision by the host country contractor. Recommendations for
correcting these problems were implemented in Cartagena
resulting in a much smoother operation.

Following construction of the four houses in Colombia,
it became evident that more data were needed on certain
physical properties.of sulphur as a bonding agent~ The'
specific properties in question 'are combustibility of the
formulation used on walls, strength vlhen used in the construc
tion of beams, lintels and other structural members; and
effect of aging on strength -and durability. David Black
reported that Southwest Research Institute has already begun
tes~ing these properties and will have a complete report
before additional construction is undertaken. .

- ---'--- I_CJ_'-



ICT has been an enthusiastic participant in this experi
mental project and has become'interested in further utilizing
the sulphur technique in Colombia .. Accordingly, ICT has
proposed the constr.uction of 20 addi tional houses in Cartagena
and 20 in Cali or Popayan. They have asked AID and SwRI for
addi tional technical assistance to· support this construction.
Because assistance of this magnitude is clearly beyond 'the .
scope of the present contract, ICT has "been asked to
seek .the needed financial support through block grant funds
that AID has made ava;ilable to the Colombian government.

Preliminary plans for Phase II call for the construction
of four additional houses in an African country. Preliminary
contacts have been made with Ethiopia, Kenya, Tanzania, Zambia
and Botswana. Since the review Botswana has been tentatively
selected and a preliminary visit scheduled for January or
February 1975.
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