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!XPL.\NltoRt MOTr.S 

The aonetal'J' unit of the Republic of the Philippine• i• th• 

Pe•o (P). 
The current officia~ rate of exchange of the Peso i• Pt8.60-USS 1.00 

The following acroaf86 arc u•ed in thia Report: 

FAQ Wood and Agriculture OrganizatioD, United Nationa 

PCA Philippine Coconut .luthori\7,A Philippine 
GoYernaent agenc1 re•pon•ible tor the coconut induatr7. 

PEO - ProTincial Engineer'• Office 

SPDA - Southern Phillppln• DeTelopaeat Authoritr 

UNDP - United Natioaa DeYelopment Progr .... 
UNlDO - United Nation• Induatrial DeYelopaent Organization 

A hJP•n between nua'er• (e.g. 1-5) indicate• the full range 

inYolYed, including the beginning and the end point•. 

A full atop(.) i• u••d to indicate deciaala. 
A co .. a (,) is used to indicate thouaaada, •illions, billion•· 

The following arabol• and/or abbreYiation• are uaed in·thi• Report: 

BF 

B.t. 
CHI 

coco 

cu.a. 

CuS04 

-. HaPCP 

No. 

pc•. 

525 

s..s 

T&:B 

T&G 

v .. cut 

- Board foot, a unit board ••••ure 1~ x t' x t' 

black iron 

concrete hollow block• 

coconut 
cubic aeter, aetric unit of Yolu .. 

Copper Sulphate, a cheaical Co•pound uae~ to 
aul'l•nt preaerYatiY•• tre4t .. nt of wood 

milU.miter, t/tOOOtb of a aeter 
Sodiu• Pentacblorophenate, en anti-fungi coapound 

nuabvr 
piece•, denoting unit of quantitJ 

•urfaced on 2 •ide•, referring to a board who•• 
2 face• haYe been planned ••ootb 
•urf aced on 4 side•, ref errin; to a board who•• 
4 tac•• haY• been planned •ao'- ·,h 

toilet and bath 
Ton;ue an~ GrcoYe, a •1•te• of joining wood 
fl.oorinc piec••· 
a •1•t•• of joininc wooden walling boar~•, 
characterized bJ beYeled edge• to fora a 
V-•haped sroove at the joined ed1••· 
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- watt• (unit of power, English syate•) 

- feet 9 English ayate• of aeaaure of length 

- di ... ter 

- per, aeaning "for each" 

- percent. 1/100th part of a whole 

--------------- oOo --------------

Mention of co•pany naaea and product brand• do not l•pl7 

endoraeaent by the United Nation• Induatrlal DeYelopaent Organization 

(UNIDO). 

1 

' 



.. 

• 

- iii -

TABLE OF CONTENTS --------
Chapter/Section 

I. INTROiKJCTION --------------------~-----------..... 1 
1.1 Project Background ----------------------------------
1.2 Project Objecti•e• --9H9---------------------------~-
t.3 Tenus of Reference ----------------------------------

1 
1 
2 

II. ORGANIZATION AND MANPOWER PARTICIPATION -------- 2 

2.1 UNIDO Conaultanta .. signed to the Project ----------- 2 
2.2 Quezon ProYince Manage .. nt Tea• Co•poaition --------- 3 

III. DESIGN AND ERECTION MANUAL -------------------- 3 

3.1 Contract ----.... ·------------------------------------- 3 
3.2 Site of Coconut Wood HGuaing Unit ------------------- 3 
3.3 Architectural Plana and Erection Manual ------------- 3 
3.4 Schedule of Wood Materiala, Uaage, Profile 

and Treat .. nt ~---------------------------------~ 4 

IY. SUPEHVISION or COXSTRUCTION ACTIVITIES -------- 6 
4.1 Project and Construction T1 .. table and 

International Se•inar -----------------... ---·-----.--.. 6 
4.2 Foandation, Concrete Stilia Colu11na and 

Yakal Poat Girta and Girdera ---------------------- 6 
4.3 Southern PbiHppinea Seainar on Coc<»nut 

Wood aa Building Material ------------------------- 9 
4.4 Prefabrication of Cocowood co.,onenta and 

Houae Conatructlon Acti•itiea --------------------- 9 
4.5 UNDP-MANILA Monitoring Viait on 

Aupat 25, 1985 -----------·------------------------
4.6 Tbe Second Monitoring Yiait on 

loYe•ber 8 • I, 1985 --------------------------~---
4. 7 Tbe Third M~nitoring Yiait on April 4, 1985 ----------
4.8 •roject Deaigains Architect'• Ia••ection -------------

'· PIUSI ONE - CONCR£TI •MASONRY CONSTRUCTION 

5.1 Staking gad lxcaYation -----------n·------------------s.2 In•tallation of lebara for =olWID footins-, 
wall footing• and colU11D• ------------·------------

S.3 Mixing aad Placing of Concrete for Pootinca ----------~ 
5.4 Placinc of Po .... , Dowel Bar• aad Steel 

Stra,) Platea ------------··-----.--------------------
s.s Mixia1 aad Poartn1 of Concrete for Coluaaa ----------
s.1 La7in1 of ISO .. 'flll~k Concrete Hollow Block8 ---·---
S. 7 Placia1 of Scaffoldiap, Poru aad Rebar• ud 

Aacbor bolt• for Reinforc•d r-oncrete Toilet 

u 

14 
15 
15 

16 

16 
17 

17 
17 
17 

aad Batb Floor Slab -------------·"•••n------------ 18 s.a Mixiac aad Foarln1 of Concrete for Toilet and 

latb Floor llab ----------------------------------·· 18 S.9 La1ia1 of 100 .. thick Concr•t• Hollow Block• -------- 18 



- iY -

YI. PHASi TVO - FABRICATION ... ND lNS?ALL.\?ION 
or WOODEN COHPONE.N?S ------------------ 19 

6.1 Poata --------------------------------------------------------- 19 
6.2 Floor Girt• --------------------------··------------------- --- 1'9 
6.3 Floor Joiat ------------------------------------------------- 19 
6.4 Roof ·Girt• -------------------------··----------------------- 20 6.5 Fabrication of Truaaea with Ma~hine Bolt Connectio- -------- 20 •· 
6.6 Fabrication of True••• with Nail-on Plate Connection• ------- 21 
6.7 Inatallation of Prefabricated Roof Tr~aaea ------------------ i2 
6.8 Prefabrication of Roof Pane!8 -----·------------------------- 22 
6.9 Coco Wood Ridge Roll and Plashing -··------------------------- 23 
6.10 floor Boarda ~------------------------------------------------ 23 
6.11 Fabrication of Doors. Wihdowa and Jaaba --------------------- 23 
6.12 Fabrication and Installation of Exterior Vall Panela 

and Interior Partition• -------------------------------- 24 
6.13 Baluater• --------------------------------------------------- L4 

VII. PLUMBING SYSTEM 

7.1 General Scope of ~ork --------------------------------------- 24. 
VIII. ELECTRICAL SYSTEM 

8.1 General Scope of Work ••••••-------------------------------·- 25 

IX. ECO~OMIC A~ALTSIS PARTICIPATION ---------------------- 26: 

X. CONCLUSIONS A~D R~COMH&,DATIONS ---------------------- 26- -

XI. CERTIFICATIONS 

11. l Deai ~ning lrchi tect and Conaul tant ------------------------- · 31 
11.2 Structural £ngineer Conaultant ----------------------------- 32 
11.3 Sanita17 Engineer Conaultant ------------------------------- 33 
11.4 Electrical Engineer Conaultant ----------------------------- 34 

BIBl.IOGR.lPllY -----------------------------------------------------
Annex No. Title 

I. Job Descrlpd.on, lleaigning Architect 
SI/PHI/84/801 --~--------------------------------- 35 

II. Meao/Tranaaittal to Project Director -----------·---- 3~ 
111. 

IV. 

v. 

VI. 

vn. 
VIII. 

Accoapli•h•ent Report - Firat Project 
Monitoring Yiait -----~-----------------------~--- 38 

Spe~ial Service lgreeaent -----------~---------------
43' 

Progra• - ldternational Seainar on ?echnolo11 
ot Coconut Wood Proceasing and Utilization 
of Coconut Wood aa Building Material ------------- 47 

Prograa - Southern Philippines ~eminar on Coconut Wood aa Building >lnterial ,________________ 50 

Note for the File, SI/PHl/84/801 -------------------- 53 

Comment• oa Project Coat Dato ----------------------- SS 



I. I N T R 0 D U C T I 0 N ------------
t .. t PRCJECT B.&.aGROUlfD __ .._,_....._,_... ................... _ 

The GoTernaent of tbe Republic of the Philippine• baa ••barked on 

a pro1ir .... to replace estating coconut tr••• with 110re productlTe 

h:rbrid apeciea. .la aTerage. of 3,500,000 coconut ate .. are expected 

to bftr.ome aTallablt aanuallJ' when the progru le in fall •wing. Ia 

c1rder to aToid. potential pJaTto-•aalta17 proble .. posed bJ' aaued 

:ocunut ate .. which are left to rot ia the coconut farma, the 

United 1' .. t.t.ona tbroagb it• iaple•ntiag agenciea - the FAO ancl 

WU.DO deTelorJed coconut wood proceasing technoloa. 

Tbe P4ilippf.ne goTernHnt baa launched a co11plimenta17 prograa to 

identif7 fu·rtber uae• of coconut ate .. and •ake their utilization 

a part of the nationa' econo•ic deTelopaent progra•. The u .. of 

coconut wood in housing deYelopaent b7 the Pbilipp!ne Coconat . 
!uthorit7 Zaabcanga Research Center (PCA-iRC) during 1978 to 19821 

and construction offer• an i .. ediate aolutioa to the proble .. of 

diapo•ing coconut ate .. cut durin& the r•plantiag actiTitiea. 

Low coat houaing unit• baTe been deaigned and erected, ea •ita· 

under the preYioua UNIDO project• (RAS/81/110 and SI/PBI/83/801). 

A deaign !or prefabricated low coat bouaing unit• which aaxiaizea 

the uae of coconut luaber la coabination with traditional wood 

aateriala and the conatruction of a protot7pe prefabricated bouaing 

unit are ex~ected to be achieYed in thia project. 

1.2 PROJECT OBJECTIVES 

To demonatrate the feaaibilit1 of uaiP.g coconut wood tor a low-coat 

housing project in Lucena Cit7, Quezon ProY1nce, Philippine•, uainc 

pre-fabricated building co•ponent• b7 erecting a vrotot7pe unit. 

The Quezon ProTince ~oYernaent ha• plane to build 

bouazag unite vb~re the abundant auppl7 of coconut •t• .. po••• •• 

a aource cf cocovood for building ••terial•• Th• technoloCJ' 

developed bf UNJDO in preTioua project• in the Philippine• ~ill be 

u••d and technolo11 tranaf~r will be Terr timel1. 



1.3 TERMS OP REFERENCE 

1.3.1 .ldjuat the design of the coconut wood hoaaing unit cona

tructed under SI/PRI/83/801, on the baais of experience 

gained and introduce prefabrication and co•bine coconat 

m11od with other locall7 aTallable 

'Juildlng ••teriala conaidering local requlreaenta. 

1.3.2 Prepare architectural plana and erection aanuala for the 

abo••; 
1.3.3 Cooperate with conaultant in coconut wood proceaslng 

tecWiology on; 

l deter11lnation of coaponenta 

ii aettlng ap of s7ste• for prefabrication, and 

ill optiaization of the use of coconut wood and other 

building aateriala; 

t.3.4 $uper•iae construction of a protot7pe housing unit in 

Quezon Pro~ine~. 

t.3.5 ProYide c~rtilication of coapliance with designs and 

building regulations - structural, electrical and sanitarr; 

1.3.6 Cooperate with the local cons•altant in the econoaic anal7si• 

a;uJ cost eatiaate for the proposecl protot7pea as well as 

low-coat housing project; and 

t.3.7 Make recomaendations with local coneultant,to the 

GoYernaent of Quezon Province regarding the utilization of 

coconut wood in the propoaed housing project including 

coat estj11ate. 

II. ORG.\NIZATION .\ND M..\NPO\iER F>ARTlr.tP.!TION 
-------------------------------------

2.1 UNIDO CONSULTANrs .\.:iSIGN~:> 1'0 ?HE PROJECT 

2.1.1 HORATIO P. BRION 
UNIUO Consultant 

- Cocowood Proces8ing ~echnologJ, 
Coat Analysis and Roport 

2.1.2 GREGORIO G. ST.\. MARIA- Por Dwsign, Conatruction 
Project De•igning SuperTiaion and Certificition 
Arr.hitect and Consultant 

Assisted br: 

i Cesar A. Caliwnra - Strurtur~l Engineer Con•ultant 

ii ErnHto Villao• .. Sanitar:r ~n~~n••r 
for .Oesig" 

.. 
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iii - Batelita Y. Gutierrez - Sanitar, Engineer for 
Conatructioa 

iT Joae &ariquez 

• - Edgar Bid•leo 

Yi - Re•igio Nac&J'o 

- Electrical Bagineer 
Conaultant 

- Aaaiata•t to Deaipaiag 
Architect 

- Docuaeatation and a.corder 

2.2 QUIZOK PROYINCZ M.Uf.\GEMUT TBAM COMPOSITION 

2.2.l ABELARDO RADOYAll 
ProTincial Engineer 

- Project Officer-in-Charge 

i - Staff of the Off ice of tile ProYiacial Engineer 

III. DESIGN .AND ERECTION MA.WAL 

3.1 CONTJL\CT 

Contract No. 84/117 b9tvee~ the United Nation• Industrial De•elop

•nt Organization (UNI.DO) and Gregorio G. Sta. Ilaria and Associate• 

vaa executed laat PcbruaJ'7 4, 1985 ta Metro Manila under UNIDO 

Project No. SI/PBI/84/801 with ActiYit7 Code : Sl/02/31.7. 

3.2 SITB or COCONUT WOOD ROUSING UNIT 

The aite la tile GoTeraor•a Man•lon Compound, ~acena Cit7, Qaezoa 

Pro•laee aelected b7 the Pro•lnclal Go•eraor and appro•ed b7 the 

Project Deal111ing Arclalt•ct and UNIDO ... preaeatatiYea. 

3.3 ARCHITZCn>DAL PL.US AND IUCTIOll MANUAL 

Architectural and en1laeerla1 plan• were prepared b ... d oa tlae 

adjaated de•iSD of the cocoaat wood uait coaatracted under 

SI/PBl/83/801 aad·oa tile b .. 1. of esperieac• gained la coaaid•rla1 

local r9'tuire•ent• to introduce prefabrication and co•bine coconut 

wood with other tradltloftal wood and locallJ &Yallable baildln1 

.. teriai•• 

Of the adju&ted deatsn of duplex t7pe on concrete atilta, two (2) 

bedroo•a will be uaed u quarter• tor aalt and i1'aale teacher•/ 
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trainers cf the Quezon ProYince Yocational school. Together with 

the architectural plans, the erection manual, bills of •aterials 

and specifications wer, subllitted to UNtDO and to the ProYincial 

GoTern•ent of Quezon tbru the Project Officer-in-Charge and con

current ProYincial Engineer in February 1985. UNiilO in Vienna 

received and accepted the architectural plans and erection 11a11ual 

and printed in English under V.85-29051, the basis of pre-fabrication 
and construction o~ the prot~-type coco wood house in detail. 

3.4 SCHEDULE OF YOOD >L\TZRI..U. USAGE, PROFILE ..l.'H TRL\TM&"tT 

COMPONENT 

Stakes, Batter Boards 
and l'oru 

Posts 

Floor Girts 

Floor Joists and 
Bridging& 

T & G Flooring 

Ti•ber Corbel 

Roof Girts 

Trusses 

Purlins and Ti•ber 
Bl or.ks 

Wood Shingle Hoofing 

Ridga Rolla 

SIZES TYPE/GRADE• TREATME.,T REHABS 
PROFILE 

Green 
Mixed Sizes Cocowood 

125• x 125- Yakal,S4S 
.lD 

50- x 2so- -do-

50- x 125- Cocovood 
Grade A 
S4:;, .li) 

2s- x 125- -do-

so- x 125- Yakal,545 
.\i) 

50- x 200- -do-
so- x lso- -do-

so- x 100- Cocovood 
Grade .l 
S4S, .lD 

so- x 125- -do-

so- x so- -do-

~J/20 .. s 100.. Cocovood 
Gr11de .l,B 

& ;; ' .lD 

NaPCP 

NaPCP 
So lignum 

NaPCP 

NaPCP 

NaPCP 

NaPCP 

NaPCP 
NaPCP 

NaPCP 

NaPCP 

NaPCP 

CuSO 
Na2Cro4 
.la205, 
CC.\ 

Ex 125 .. s 125•• Cocovood 
Grade .l & -d.,... 
B, .lD 

-do- -do-

Profiled 

Profiled 

Profiled 

Sote: • Cocowood grades used in this 3chedule are conTerted to U~Ii>O 
accopted 11Jyate11 us follows: ",\" --- "Hard"; "B" --- "Mediu•" 
and "C" --- "Soft". 
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COMPONE.'4T SIZES 

Canopy Braces 

TYPE/GlUDE 
PROFILE 

Cocowooci 
Grade A, 

.lD 

CuSO 
Na2Cr04 
18205, 
CC.l 

Profiled 

Facia Board Nailer~ !S09a ~ 50 .. Cocowood -do-

Facia Board 

Raftera 

Stair Carriage 

Treads 

Risers 

Kicker Platea 

Stair Nosing 

BalcoDJ' Handrail 

Rail Poat 

Baluters 
Fraaiag/Diagonal 
Vertical and 
Horinzoatal Stuu 

Sidiaga/Paneling 
(Exterior) 

Ce1Uac Joiat 

CeUinc Board 

Door • ~ 1n4ov 
.Jaabe 

Canop1 l•••plate• 

:so- x 250-

50- x 125-

50- x 100.. 

50- x 100-

Grade B, S4S, 
AD 

Cocowood 
Grade .l & B, 
.lD 

Cocovood, 
548, .lD 

Yual, S4S 
AD 

-do-

Cocowood, 
Grade .a\, 
lD 

-do-

-do-
Cocowood, 
Grade A, 
ID 

-do-

-do-

NaPCP 

CuS04, 
Ha2Cro4 
.152.05 

-do

M aPCP, 
CuS04 
:fa2Cro4 
AS2()S 
CC.\ 

-do-

-do-

Profiled 

-do- Profiled 

-do- Proff led 

-do- -do- Profilet 
Cocowood laPCP 

19- x 100-

Grade B • C 
AD 

Cocowood, 
Gract. 8 • C 

NaPCP Profiled 
CUS04 
la3C"'4 
'8205 

Cocowood, NaPCP 
Grade B, .lD 

121111 x 100.. Cocowood 
Grade B • C 
ID 

50llll x 100.. Cocowood 
Grade .t., 
ID 

SOu x 150- Cocowood 

laPCP Profiled 
Boroa 
3°" Sol. 

Nal'CF Profilt•d 
Cal04 
N.Cr04 
.ls20S 
CuSO '9a2Cro4 
"9205, cc.,\ 
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COMPCNE.'lTS SILES TlPE/GIUDE TREATME."tT RE.\IARKS 
PROFILE 

Kitchen Count.er so- x 100- Cocovood NaPCP 
Baseboard Grade A, ~ Boron 

JCI) Solution 

Kitchen Counter so- x 75- Cocowood -d:>-
& Cabicet Fraae Grade A 

ID 

IU tchen Counter 25ma x 100- -do- -do-
Nosing 

Panel Boards 19- x 100- Co~ovood -do- Profiled 
Grade A & B, 
lD 

Closet Baseboard so- x 1001111 Cocowood -do-
Grade .l, 

lD 

Closet Prue a :so- x 75- Cocovood -do- Profiled 
so- x so.a Grade A, JCD 

545 

IV. SUPERVISION OF CONSTRUCTION ACTIVITIES 

4.1 PROJECT .\NO CONSTRUCTION TIMETABLE ..L'ti> INTER.~.\TION.\L SE.\IL'l.\R 

A project timetabl~ for the coco wood house project waa prepared b7 

the UNii>O Consultant and approYed bJ UNDP -Manila9 Quezon Province 

and Project Deaigning Architect. SeYeral stages of activities have 

been programmed in preparation for the International Seminar•on 

TechnologJ' ot Coconut Wood Processing and.Utilization of Coconut 

Wood .. Building Material scheduled fro• 20 - 22 Februa1"7 1985 in 

Lucena Cit7. 

UN~P -Manila under Special SerYice Agrec•ent contracted th• Proj~ct 

Designing !rchitect to pre,are and organize in conjunction with the 

Minist17 of Human Settle•ents Regional Secretariat Network, 

RAS/82/0129 the •e•inar and study tour for in~ernational partici

pants based on the work of Projects Sl/PKI/831801 and SI/PHI/84/801. 

The au~port to insure success ot the r.ro!essional organizations like 

United Architects 'of the Philippines, Philippine Institute of Civil 

Engineer• (PICE) and Philippine Constructors Aasociation plus the 

Philippine Coconut .\uthorit1, Ministry of Public ~ork• and Uighva1• 

and other government aiencie•, private buaineaamen and industrialist 
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DEMONSTRATION OF COCONUT WOOO UTILIZATION IN ~£-FABRICATED HOUSING 

QUEZON PROVINCE • UNOP • UNIDO JOINT PROJECT C SI/ PHl/841801) 
LUCENA CITY, QUEZON PROVINCE 

PROJECT TIMETABLE 
ENDING 

ACTIVmES J:IHl•MT •.a•c• ........ 
I t • H I t •I I M I .. 

CRGANIZATION OF 
PRUJECT STAFF 

SELECTION OF PR>JECT 
SITE 

SELECTION OF WOOD 
PROCESSING MIW 

PROCURE II£ NT C1F OTHER 
CONSTRUCTIOll lilllEMLS ~-+-

LDGGllG CFEMTIONS 

S.-...LUG OPERAnCINS -------

ISSEMll "!f OF PR£·FA8. 
HOUSING COIPONEN'l'S ------.....----+-+---t-
PRESDVATON 
< CCA DIPPING /811JSHING t--1--+-+--+--+--+--+--
0PEMTIONS 

flCSTI a GIRDERS 
ERECTION 

EREcnat OF TRUSSO a 
CONCMTING waucs ------------
l'LOOR JOIS'IS aFl.QaltNf 
INSTAU.ATION t-ii--+-+-+-+--+--+--+--+--+-+--1 

SHINILrS ltOOFlfG 
NTALLATION 

SIDINGS INSTALLAT10N 

l'INISHINO c.wtlNTitY 
W°"ICS 

INAUGUltATION AND 
TUM· OVllt 
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U~IJO was represented by Ur. Robert !-t. Hallett,Industrial 

Jeveloprnent Officer, vivision of Industrial Operations, Vienna, 

austria. Sixteen (16) foreign participants representing eight 

(8) countries in the Pacific basin, Southeast ~sia and th~ Indian 

Ocean attended the international seminar. The seminar in Lucena 

City on 20 - 22 February 1985 was a considerable •ucc~ss. 

4.2 FCU~.D .• TION, CONCR;;;r~ STILTS COLU)IXS .4NJ Y.\JC.U. PO.iTS, GIRTS 

A.."'t J GII'J~lCS 

On the third week of January 1985, construction of the duplex· 

cocowood houae co111111enced with P..nfti_neer Abelardo Radovan, ~uezon 

Provincial ~ngineer, as Project Director and Mr. Felixberto Nierva 

as Project Engineer, who were responsible for the construction 

and all operational activities with the coordination of the 

U~I~O Consultant and Project ~esigning ~rchitect. 

Staking, excavation, footi~gs and foundations were constructed. 

Reinforced concrete stilt columns followed with post straps. 

~nchor bolts were embedded in the concrete ready to receive 

girders,-posts and girts of "yakal" traditional hardwood species 

specified in the architectural plans •• .\11 uyakal" in contact 

with concrete wer~ painte~ with wood proaervctive, anchored a~d 

installed in place with post straps and machine bolts. 

?he "yakal" was structurally specified to be the major structural 

components to receive and carry ~11 cocowood floor joists, root 

trusses, prefabricated exterior and interior walls, prefab coco

wood roofing shingles ~nd other cocowood components to complete 

the house. 

As of ~ebruary 22, 1985 the following house components were 

erected and/or installed at the jobsite: 

1 - -~11 concrete stilts and concrete foundations; 

ii ~xcavation for the septic v~ult; 

iii .All wooden posts "yakal" 

iv ..\11 "yakal" tloor 11ntl roof girts; and 

v Three (3) cocowood truss assemblies 

The Project Jesignin; drchitect rejected the works due to faulty 
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la1out, measureaenta, wrong truss construction, unpluabed and 

i11properly installed wooden posts which aade the• unfit to receiYe 

prefabricated walls and roofing panels. Nail-on plate s1ste• of 

ccconut wood/truss construction joints were introduced to all 

exposed trusses per suggestion of Mr. Hallett of UlCIDO. ~11 trusses 

were taken down while daaaged .. •bers were replaced and repaired. 

Upon eYaluation of the proje:t ~taff during the period 4 1-'ebruar;r 

to 26 March 1985, Mr. Pelixberto NierYa vaa replaced b1 Mr. Angelito 

~1ala aa Project Engineer aasisted b7 Ms. Eden Jlag'tiba7. llachinel'J 

breakdown and interaittent power failure caused the postpone•nt of 

sawailling thereb1 suspending the construction actiYitie• due to 

lack of cocowood •aterials. The project wu dela1ed b1 eight (8) 

weeks aa of 3 April 1985 with respect to approYed Project tiaetable. 

4.3 SOUTHER., PHILIPPINES SEMINAR ON COCONUT WOOD .\S BUILDING 
MATERIAL, 11 - 13 APRIL 1985, DAV.AO CITY, PHILIPPINES 

The Project Designing Architect vaa the Chairaan of the Executive 

Comaittee of the ee•inar and Rapporteur, Group B attended b1 

architects, engineers, constructors, saw •ill operators, deYelopers, 

busineas•en and go•ern•ent officials fro• the Southern Philippines 

as well aa fro• the national government offices. During the report 

on the plenary session,the participants sounded the need for a 

wider and i ... diate disse•ination of technical and co .. ercial infor

•ation on coco wood. 

4.4 PREFABRICATION OF COC~WOOD COMPONENTS A.~D HOUSE-CONSTRUCTION 

ACTIVITIES 

4.4.l Very alov progre•• in coco wood processing activities 

characterized the period 4 April to 18 Ma7 1985 and the 

construction at the job site was Yirtuall1 at a •tandatill. 

The project auff ered another aet-back due to the lo•• of 

about 82 pieces of coco boards allocated for floor joiata 

and other principal component• of the de•onatration bouae. 

As of 13 Ma7 198S, eight (8) tru•••• (bolt•d aa•••bl7) and 

three (3) tru•• units (nail-and-plate •••••bl7) were fabri

cated. Another two (2) tru•a unit• (nail-and-plate aa•••bl1) 

were being tabri~ated. 
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aouaing coaponents prefabrication activities were 

fabrication of teaplate~ and assembling jigs an~ fixtures 

for aidings, partitions and roofing sections which were 

designed and were fabricated iaaediatel7 after comp!etion 

of truss assembling activites. Proto-type samples for 

purlins and purlin braces were pre,ared and approved by 

the UNIJO Project Consultant on 13 April 1985. The 

Project ~irector has decided that doors and window 

asseablies, as well as turned balusters will be sub

contracted to local joinery shops using coconut woo4. 

Sawt1illing operations on 8 and 30 April 1985 coapleted 

de~iciencies in 50 - x 125 -, 50 am x 50 - and 19 -
x 100 - boar·ls. Kiln-drying of about 800 pieces of 

25 •• thinner boards was successfully dried ou 17 ~pril 

1985 and the second kiln-drying of thick coco boards to 

follow. 

Missinz coco boards were confinaed on 13 }iay 19S5 i_nvol viilg 

59 pieces of 50 au:a x 125 mm "Bard" grade for floor joists, 

· doors and window jambs. .another 6 pieces of 125 11111 x 

125 mo "Hard/!:ediu11" grade for rili:;e roll and eaves 

flushing and i7 piecei:; of 50 mA x 100 mm, "llard" grade 

for floor hanger, stairs and balust~rs, railing, door, 

etc.'· vi th a total of 82 pieces were missinz which were 

lost in the construction or savailling site. 

On the saae day in May 1985, the Project Jirector discloaed 

that the current major construr+. of the project waa in

adef!uate funding. Oth!lr non-co;;Jnut wood construction 

materials (e.g., plu~bin~, electrical and bathroom fixtures) 

could not be procurrecf because thef had to wait for the 

releaae o! the b~lance ot runda apportioned for the 

project. ·rhe loss or coco wood bo:1rda anrl lack of funds 

cauee~ another lon; ~elay in the co~pletion of the 

project. 

>lay 14 to June 2, t!)A5 Prc!abric.ition :vul ::ouse construction 

activities wore rooting shin~les fahrichtion, ridge roll and 

•~•• tlus:llng fabrication, baluster t11rnin~s, purlin• Bnd 
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brace fr:unes aaae•bly for shingles roofing sections ~nd truss 

assemblies coapletion. 

4.4. 7 ROOFIXG SHUIGLS.; F.;B!UC.\TIO~ 

Fabrication or coco roofing shingles coa11enced on t June 1985 

vith initial 800 pieces co~pleted vitb a balance or about 

8,000 pieces. PreserYatiYe treatment of the coco roofing 

shingles schedule1l to follow. 

4.-1.8 RI.JG£ ~~OLL A.\J E.~vs FLUSHING PAJRIC . .\TION 

aidge rolls vere cut from 125 .. x 125 .. coco boards with a 

total of 19 meters and eaYes flashing of about 24 meters 

total length using table circular saw aud a 400 1111 blade 

chain saw. PreserYatiYe tre~taent specified were done after 

the open tenon and morti~e joints at both ends of each piece 

were cut. 

4.4.9 BALUST~rt TUR~INGS 

Baluster turned from 75 ... x 75 mm x 920 .,. coco bo~rd by the 

furniture ahop in Pagbilao, ~ue?.on }ro•ince were mostly rejec

ted due t~ poor workm~nship and inferior coco wood material 

used. Only U pieces out or the 33 turned balusterA were 

accepted as s~tisfactory. 

4.4 .. 10 PURLIN.:i .\S:l BRAC~ F:?.-U.il::S FOR SH:NGLZS ROOFl?tG SECTIONS 

All the seven (7) units of purlin• and brace fr~••• were 

rejected by the UNii.JO Consultant because the coco board 

components vere cracked or split in the areas where nails 

were driven, without pre-drilling proper pilot hole• as 

specified. Said rejects were replaced and/or repaired. 

4.4.11. P.lL.F,&S~>IC.•UCN OF SI:>INGS .;.~J P.~RflTION S~CrIOSS 

oooR ,\N;, JOo:e J :.•rn.:;, •:t~JO~: F::.•i·' . .:S .\.~) J .• Lut:.:iIZS 

Kiln-dried coco board• rettuir".t to prefabricate were not 

available. The Project Jirector decide•! on 30 iia1 198:5 that 

door• ~nd windows au~·a•Memblie• will be !abrlc~ted nt the 

P~O ~hop. 
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4.4. t::? llOUSZ COX3?HUC?ICiN .\CTIVIUES 

~s of June 1, 1985, ei;bt (d) units of truss asseablies 

(bolte·l construction) and fiYe (5) uni ts, nail-n. -plate 

!.russ ;isseablies have been coanleted :ind brou~ht to the 

construction site. trusses vere installed beginning June 

1, 1985 and the pace vaa slow due to ver7 fev experienced 

carpenters aaong the crew. This matter vaa brou~ht to 

the a~tention of the C6nstruction en$ineer who proais•d 

that the vhole crew will be r•placed with experienced 

carpe-nters. 

4.5 UNJP-)l.\t"UL.\ MONITORING VISI? OS AGGUST 5 1 1985 

The tmJP -Manila te:lll vas coaposed of ~essra. N. Brovn • ..\asistant 

Resident Represen~ative (Progra-e), UNDP ->Ianila, H.P. Brion 

and ~esigning Arc~itect. Observation during the aonitoring 

visit are as follows: 

4.5.1 

4.5.2 

That the acconplishaent as or ~u:;ust 5, 1985 baaed on 

construction vork onl7 was 20 ·" in compari•on to the 

project estiaate~ construction cost. lccompliahaent 

including coco wood processed and prefabricated vorks 

based on the U~IJO.~onsultant's report, assuming all the 

materials are intact and in good conditions, was more or 

less 43%. Based on these figures the project vas ver7 

slov as the six (6) months duration of the UN!JO 

Consultant contract expired on 31 Mar 1985. 

?he existing structures sh~uld be protected agninst 

exposure to elements and infeatations otherwise in about 

2 or 3 aonths coconut wood trusses and joiat• wiH 

deteriorate and defor•. 

PU!U,ISS .\S:> BiLCZ Fl?A~·!~ FOR SllINGLZS l?OOFIXG SZCTION 

the seven (7) units or roofing rrnaes previousl1 rejected 

due to non-use of pilot holes for nailed joint• have not 

1et been rep~ired, lnspite or the UNii>O Con~ultant'• 

instruction. on the techniq:1e of repairing tho apli t-

and cracked jnints. ·;:he rootin\I: rrameA Rre therefore 

not structurally aou»d 3Rd below the ~esi~n •pecificntiona 

so much so thnt thoy were rejectert. 
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4.5.:> CCCO '.1'00J &<OCFI~G S!lISGLl'.S 

fhe ro~fing shingles alread1 installe1 un two fraaes 

sections were not properly treated with CCA preservative 

as specified. Tbe saae is true vith all the shingles piled 

beside the assembling fixture in the area. ~ Qajorit7 of 

the coco wood shingles (50 out of 70 pie:es selected at 

random) have thicknesses which deviated fro• specifications 

aa per sample approved bf the U~I.:JO Consultant. These 

de!eec• will shorten the life and will cause higher labor 

usage· of the coco wood shingles as roofing aaterial. 

4.S.4 liUi:iO~ "'ND .DOOR J'..UIBS 

All the window and door jambs inspected have poor joints 

and workmanship. Units inspected shoved two (2) jamb 

aeabere fabricated out of "~ediua" and "Soft" grade coco 

boards instead of "Hard" gra•Je (refer to pages 22 through 

26, C:rection )lanual for tbe i>e::aonstration of Coconut '·•ood 

Utilization in Prefnbricatecl aousing, SI/PUI/84/801). 

The Project Jirector was properl7 notified and reminded to 

follow the Erection )1ani1al (see .\nnex II). 

4.5.5 T ~' G CCCO 80.\!tJ ?LOOi!I~G 

..\11 T & G coco boarl'\s are piled together, aixing "iiard" 

grade (tor flooring) with ''>iedium" grade onl7 good !or 

sheives, closet boards, etc. 

4.5.6 OBS~RV~TICN ~N~ RZ>l.\RKS O~ TH~ ~OXITORING VISIT 

a:i.secl on the observation and the attitude of the i•plemen

tin~ agency, the deaonstratiQn house will be erected not 

according to the approved plans, specifications and 

erectiQR •anual and that the principal objective VAS not 

puraued. 

4.?S. 7 NO co~.:;-t:·~lt;TION .\CTIVITY .\T r::g JOBSITE 

There waa not a sin~le worker in the job aitP at the 

Governor's :iansion Co•pound. .\11 the truaa uni ta had 

b•en installed, tloor joiat~ were not coapletea ~nd the 

general appe3rAnce ia just bare tr~m•• exposed to the 

ele•eata. 
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Please refer to photos mar~ed A, B, c, ~ and S and 

Project Jesigning ~rchitect letter dateu August ~O, 1985 

addressed to !ir. Xicholas nrovn, UN:.>P - !ianila, .\nnex III. 

4.6 TIU Sf:CCXJ ~~O~Il'CRI~G VISIT ON 8 ~"'J 9 NOVEMBER 1985 

The construction of the coconut wood demonstration house in 

Lucena City was not tn accordance with the plans, specifications 

and erection manual. ~refabrication syste• waa co•pletely ignored 

by the project iaple:;.enting staff but instead aone en situ as 

follows: 

4.6.1 EX~IOR Sl~I~GS -~~J P.1RTITJOSS 

All exterior Y-cut sidin! boards baYe already been installed 

en situ including interior walls and partitions some of 

which was in progress during the Yisit. 

~.6.2 FLOOJI~G A.~D FLO<ia JCI5TS 

Flooring T & G boards inatalle·i showe.1 mixed "Hard" and 

"kerliua" grades of coco wood boards instead or only "Hard" 

grade as specified. Springiness was felt while walking 

on the floor area of the living-,lining area as vell as 

on the two bed room wing•. An inspection or the floor 

joists under the liYing-dining area snowed that only 2~ 

of the floor joists and bridging• use<l were of specified 

"ilard" grade and only 2<>% under the balcony floor were of 

"Hard" gra:le. 

4.6.3 Prt:...VIOUSLY I{ZJ!::CTZi> CO~iPONENTS ~OT R::P.\IR!o;D ,\NO CORRECTED 

'Jindow and door jambs, purlins an:1 brnce fra::ses for roofing 

shingles section8 previously rejected were not corrected 

and repaired. The jambs with •ome aub-at7ndard members 

were installed in the coco wood demonstration houae. 

4.6.4 ROOFIXG SiiI~GLt:S 

~11 roofin~ shingle• were rejected by the UNIJO Conaultant 

and the Project ~esigning !rchitect !or not conforoing with 

the specifications. ~11 roofin~ ehin~lea have been bruah

coated with a tar bnsed product under the brand name 

"~ieathercote" producert :\nd commercially distributer! ~y Shell 

Chemical Company on the insistence of the Project ~irector 
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who reporte~ tha~ t~y have DO ~eplacement of the CC~ 

earlier purr-haAed bitcause they were throtm ava7 and 

hu rie'1 ttheri &dulterated l>l' water during the t,-phoon .. 

l Yisit to tbe prefabrication shop of the PEO at Pa;bilao 

shoved no pretabric£>tion activities at all. Prefabrication 

jigs and fi~turea as reco111r:1e~ded by the USIDO Consultant 

were not fabric~ted. These could onl1 mean that all the 

reaaining house coaponents will b .. installed en &itu. 

:luring the conference with the Project Jirector, be 

ann,unced that specified prefabrication in the plans, 

ape~i~icationa and erection manuals will not be followed 

but instead it will be constructed in conventional var. 

The priallrf objective o! t:1e project (SI/PHI/84/801) is 

to demo~strate the use of coconut wood aa a gatorial 

tor prefab;.•icated housing component. 

4. 7 THIRJ son toRUG VISIT CCSi>l!CTZJ ON 4 .\PilIL 1986 

The team was composed o! !·iessrs. G.L. :'larasimhan, ~. Sos, 

ii. Brion, c. Calivara and G. Sta. ~!aria. The following are 

.the observations: 

4.7.1 

4.7.2 

Tho demonstration house was fount! to be still incomplete 

and some errors were pointed out by the Oesignini; .lrchi tect 

which the Project ~irector promise~ to correct later. 

Sanitary and electrical works were not also completed 

though tileworka on the toilet and bath section has 

been conplete,t. 

1''inishing .works inclu,Jini; pt\nelini;s l\nrt ceilin~ hnd 

been partiall1 completed. 

Juring the aucceerling inspection vbit r.11\de by the Project i>eaiiJn

in= ~rchitect, it wa• observe? th~t true to the decision ot the 

Project JirP.ctor, the construction procee•led in his conventional 

way, deciding tor hin»elt arc:1itocturnl and engineering chnnges 

:.nd the Project Je11i;nin; .,rc:,itect to aAsert ia an exercb"ie ot 
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futilit1. The Project ~esigning Architect even thou~ht of going 

to cou~t of justice to get injunction to stop construction but 

political and civic leaders of 4uezon Province prevailed oYer the 

~rchitect's insistence. One of the purposes in going to court of 

justice is to d•tach the ~esigni~g Architect and ~onsultant from 

an7 civil and criminal liabilities that aa1 happen during and after 

the construction wherein he has no control or the changes in tne 

plans and specifications of the project under Philippine law. 

Succeeding inspections showed substantial co•pletion. UNI.i>O

Jienna instructed the local consultant and designing architect to 

prepare and submit tenainal report. 

Project Jirector/Enl{ineer data subai tte,f to the mtlOO Consultant 

were not accepte~. Due to time constraint terminal report was 

prep3red per U~lJO Sl~FA iastructions. 

v. PH.\SZ o~e - co~~aETE ANa ~A30SRY COXSTRUCTION 

5.1 ST.\KIXG A.'i:> EXC,W.>TIC:S 

5ite la7out and excavation was started on 21 January 1985 and 

was completed o~ ~O January 19~5. Foundations were sta~erl out 

with wooden stakes, batter boards and cross bracing. The top 

of the batt&: boards was levele·l with the use of a spirit level 

and straight edge., The location of the excavation was determined 

b7 the actual measurements on the intersecting stt·ings tied to 

conform with the layout as shown on the excavation staking plan. 

~ plumb bob w~• psed to trBnBter ~•asurementa from the string 

to the ground. 

A minor revision was aade on the layout ba•ed on t~e revis•d 

ache~e cf si~ulate·t coconut trunk finish for the concrete atilt• 

which was ori 0inally designerl to be siQply square columns. 

5.2 U;>T.\.LL \TION OF r.;;:3:,n.s FC~ CCLU!-:S ?OOTI~G5, ~'i.\LLFOCTUGS 

,\~ i> COLCil:'IS 

Reinforcement bars were inst~lled with #16 G.I. tying wires at 

every intersection. aowols were provided tor wall tooting~ anchored 
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to the column footing. Rebar installation pattern tor the concrete 

colwm was reYised baaed on the sch~•• of siaulated coconut trunk 

finish-reTised design for the concrete colUllDa. Stone block 

spacers were proTided to attain the required clearance between 

rebars and graTel fill. 

5.3 >lllIMG .:\ND PL.!CING OF CONCRETE FOR FOOTINGS 

The t.rpe of concrete aix uaed waa clasa A with the proportion: 

one bag c ... nt (SO kllograu), 0.057 cubic •tere of sand and 

0.113 cubic aeter ot graYel aixed with about 23 to 27 liter• of 

water. The aaterials vas eYenl7 •ixed aanuall7 vitb the use of 

ahoYel• watil a unifora conaistencr was attained. Water was 

added interaittentl7 while aixing for a unifora aixture. Concrete 

•ix vas f inall7 placed to its final position and was aanuallJ' co•

pacted. 

S.4 PL.\CING OF FORMS, Ol'l1'.EL B.\RS A.,D STEEL STIUP PL.:\T&S 

Formvork• and acaf foldings were started to be installed on 31 

JanuarJ" 1985. 

The original design of square section for concrete colu111Da was 

reYised to conform with the aiaulated coconut trunk finish design 

for the concrete colu11ns. Instead of using wood forms, G. 1. 
sheets were used !or flexibilit7 in obtaining the circular section. 

~fter installation of foravorka dowel bars for CHB walls were 

mounted through the pre-drilled holes on the foraa spaced at 400 

.. on center. T.be hooked end of th~ dowel bars were inserted 

through the holes. ~oat strap plates and anchor bolts were placed 

oYer the formed structure where the7 are indicated in the plans. 

5.5 >IIXING ,\.,I> POURING OF CONCRETE FOR COLUMNS 

Class A aixture of concret• was used !or all columns 3nd waa 

aanually coapacted with all the post steel straps in place. 

Concrete eolumna were coapleted on 9 Februar7 1985. 

5.6 L.\YING OF lSO • THICK CONCRETE HOLLO'i BLOCKS 
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Mortar aixture used vu 0.085 cubic 11eter of sand for e"rer'7 bag of 

ceaent. 

Concrete hollow ~locks were laid layer by layer with the required 

reinforcing bars and spacing. Cells vere filled with aortar and 

taaped until fully coapacted. Rebars splicing was the ainial\a of 

300 aa with three aeta of wires along the splice lenght. All •~r

tical bars were extended to the suspended floo~ slab of the toilet 

and bath rooa. 

S.7 PLACING OF SCAFFOLDIXGS, FORHS, R&BARS .lNI> .lNCOOR 30LTS 
FOR THE CONCRETE TOILET .\MD B.\'tD ROOM SL..\B 

Scaffoldings and fort11a baaed on the required sizes and lengbt were 

constructed prior to rebar installation. Instead of proTiding 

anchor ~olts and straps for the 50 2111 x 250 .. floor girts along 

line C aa originally planned, the girts were extended to rest on the 

concrete hollow blocks wall syste• to utilize the whole tiaber lengh~ 

delivered to aite which was longer than the size required·for the 

girts along that area and to saYe coat on anchor bolts and steel 

straps. Hence, the o~iginal design o~ the anchor bolt and strap 

system of girt anchorage was not followed • 

.\fter completing the foravorks, reinforci.ng bars were installed 

over the accoaplished toilet and bath floor slab tor••• Then 

aiding for11a were installed along the floor slab peripher'7• 

5.8 MIXI~G ..\.,0 POURING OF CONCRETE FOR TOILET AND BATH FLOOR SLAB 

The •••• class A aixture of concrete used on eolU11na was used on 

the toil•t and bath floor slab with the same procedure of mixing 

and placing applied. 

S.9 L,\YING OF 100 •• TllIC1C COSCRETE HOLLO~ DLOCICS 

The same mortar mixture and procedures of installation as in the 

laying of 150 na thick concl"ete hollow blocks was applied. 
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VI. Pll.".SZ TiO - i-·.~s1u:xr1cx .. :o n~s-::.LL .• TIO~ >Ir :.oo:>E.-. CC!-iPC~~ 

6.1 POSTS, 125 ma x 125 ll:!l Y.~.:U., 54.S, .\I;? JIU&l 

~rection ot posts was started on 11 February 1985 and waa 

completed on i4 February i985. 

All posts erected were of the "Yakal" wood species which was 

structurally specified to be the ••jor structu~al conponent. 

Portions of concrete columns in contact with the vooden posts as 

well as the surface of the wood post in contact with concrete 

were coater! with "Solignue" co11111ercial brand of creosote borne 

NaPCP. 

~oo•len posts were erecte•l on the concrete colu•ns using 2-19 mm • 

x 152 am 111achi.ne bolts with nuts and 1"ashers through tbe 6 llll!I 

thick x SO mm steel anchor straps fer anchorage. Posts were 

braced for lateral movements. 

Juring an inspection visit made by the ~esigning ~rchitect and 

Consultant, errors vere note•1 on the layout of the wooden posts 

which he immediatel1 brou;ht to the att~ntion or the Project 

~irector for corrective actions. The Jesigning Architect further 

emphasized the need tor accuracy in the installation of the wooden 

components since it is ot utaost importance in the pre-fabricated 

syste~ of construction. 

6.2 FLOOR GIJTS, 50 mm x 250 mm, Y~.\L, S4S, AIR l>RIZD 

£rection or floor girts was starte4 on 15 February 1985. 

Being the major structural component to carry the loRd including 

the pre-fabricated wAll p.anels, the specie• of wood apecified was 

''Yakal". 

The floor girt• werP. connected to the "Yakal'' wood ~loata with 

2-~6 am• machine bolt• with nutA and wnshers !or each aet of 

connection. 

6.3 FLCC;t JOhT:;, Coc;o ~OOJ, "11.~!l'J" Gi::.:>e, S-15: :,J,l-JitI;·~::>, 

so •• " 125 1111 

Joiata location were mark•~ on the floor iirt•, then joist• were 
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temporarily nailed in place. To install permanently, every 

other marked joist was removed to give spuce for the pre-drilling 

of pilot holes and nailing cf the joists in place. ·rhe saae 

method applied in previous project (3I/PUI/S4/801) whereby pilot 

boles are pre-drilled on the first board to penetrate the anchor 

board by at least 6 11J11 to 9 mm w~s applied prior to nailing. 

The top level of the floor joists were c~ecked by running a string 

across the installed floor framin~ systec and by the use of a 

spirit leYel. 

6.4 ROOF GIRTS,545, 50 am x 25 11111 Y.\KAL.UOOl, 545, AIR-ilRIED 

Installation of roof girts wa3 started on 16 February 1985• 

Prior to the installation of the roof girts, plumbness of the posts 

were checked first with the use of a plul!lb bob. Then, bracings 

were mounted and scaffoldings were erected to prepare for the 

inst ... ~lation of roof girts to wood posts. 50 mm x 200 mm "Yakal" 

roof girts were anchore•l to the wooden posts along the t•v"=- sides 

of the building with 16 mm ' x 220 mm machine bol(s with nuts and 

wash~rs. SO mm x 125 mm x 150 •m "Yakal" wood corbeLi were mounted 

to the posts directly below the bottom of the girts to support 

t'..e roof girts. The corbels were anchored to the wooden posts 

with 19 mm - x 20J mm machine bolts with nuts ~nd washers. 

To secure the girts and posts from lateral movements, 50 11111 x 

150 •• wood tie beamswere installed at both enda ot the building 

perpendicular to the root girts. Tie beams were secured to the 

wood posts and root girt• with 6 mm x 76 mm x 76 mm x 200 mm nnd 

6 mm x 76 mm x 76 mm x 150 mm steel ani;le straps 1'ith 16 mo f x 

127 mm machine bolts with nuts and washers. 

6.S PilllICATIOlf or ntJSSIS WI?H HACRIIE BOLT CONNECTIONS (T-11 

TruaAes with machine bolt connec tioni were fl\bric.i f:~d from "Hard" 

grade, S.JS, llir dried co:onut wood usini; 50 m• x 100 i:am size for 

tile bottom chord" and web member" '·"'' 50 mm a 125 r.sr.i size tor the 

tt.>p chord. 
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Required le~bs were cut and mounted by tempor .. ril1 joining the• 

wit~ nails. Then pilot holes for the machine bolts were drilled. 

It was noted by the Jesigning ~rchitect during an inspection Yisit 

that portions of the truss members were chippetl off to accor.sodate 

the head of the bolts and the nuts. This was expecterl to affect 

the structural strength of the truss. Chrough further investi

gation it vas fou"td nut that the machine bolts used were shorter 

b1 25 1:11!1 from the ones specified which is 178 lllll long, hence 

the purpose of chi.ppin~ off the portion to accomodate the heads 

of the bolts and nuts. 

The Jesignin~ nrchitect formally rejected the fabricated trusses 

and ordered the• replaced, with the ones fabricated as per 

erection manual r.r.d the furnished details. 

6.6 F.~B~IC..\TIOS o;,;- l'RUSS:::S ~HTii ~,'.IL-OS PLUE COXXECTIONS 

Per suggestion of Mr. ilobert ~-. Hallet of U:'tIOO all exposed truss 

_systems were done with the nail-on-plate construction. Five 

exposed trusses at the mid portion of the deaonstration house vere 

fabricated with the nail•on plate connections. This was done to 

make a c~mparison on the advantage of using nail•on plate 

connection vis-a-vis the u~e of machine bolts on truss joiDts. 

?he trueses were fabricated from "Har•l" grade, S4S, air dried 

coconut wood using 50 mm x 100 mm sizes of web members and bottom 

chorjs and 50 mm x 125 ma size for the top chord as in the 

fabrication of trusses with the machine bolt connection•. OnlT 

the bottoo chorrJ was reducerl to onl? mer.1ber and the use of splice 

blocks was eliminn!e·i. 

The required lengthsand si7.es were cut and mounted with nail• and 

wood blocks as tempor~ry connectors. Then plates werP. ~ounted oa 

the joints to be secured and pilot holes were pr~-drilled for 

the nails. .\fter checkini; all joints and dimension•, nails were 

driven through the plRtes to the pilot holes until all the 

trusn joints were secured. 
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6.7 l~STALLATION OF P:?EF!BRICATED ROOF TRUSSES 

By 19 ~pril 1985, the structural framework was read1 to receive the 

fabricated truss syste11&. 

~ooden raaps were installed to be used in lifting the trusses to 

their positions on 23 May 1985 and installation of trusses waa 

started on 24 Mar 1985. 

Positions of trusses on the roof girts were marked. Trusses were 

•ounted on the roof girts and were provided with wooden bracing 

and tell)toraril1 nailed. Then holes were drilled tor the machine 

bolts and strap anchorage systea. Trusses were finally anchored 

to the girts with 4.S•m thick x so .. x 30011111 steel straps with 

19:a:: , x 178111111, 19ma J x 12711111 and 191111 ~ x 7511111 •achine bolts 

with nuts and vash~rs. 

After an inspection visit aade by the ~esigning Architect, installed 

trusses found to be defective were ordered taken down for replace

ment and/or repair. 

6.8 P~EF.\BRIC,\TION OF ROOF PA.,ELS 

Roof panels were prefabricated at the fabrication shop of the 

Provincial Engineer's Office. During the inspection visit •:1e 

by the Oesigning Architect to the fabrication shop, all the seven 

units of purlins and brace frame assembl7 completed were rejected 

due to cracks and splits on the portion where nails had been driven 
due to non compliance to the specified procedure.of pre-drilling 

pilot holes prior to nailing on all coconut wood components. The 

components were rejected for replacement and/or repair. 

After the monitoring visit on August s~ 198S, it was observed that 

the seven units of the root panel frame• previously rejected due to 

non usage of pilot holes tor nailed joints had r.ot been repaired 

despite the elaborate inetruction of th~ UNIJJO Conaultant on the 

technique of repn1ring cracked and split joints. The coconut wood 

ahingle• already on the two traaes wore not properl1 treated with 

CC,\ preservative as specified. i>uring the aecond 111onitoring visit 

on 8 and 9 Nov~mber 198~, all roofing ahinglea were rejected by the 

• 
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UNIJO Consultant and the Desi~ing lrchitect. The rejected 

shingles -sere brush coater! with "'.ieathercote", produced and 

commercially distributed b7 .:ihell Chemical i;oapa.ny which was 

not the specified preserv~tive. 

Prefabrication of roof panels was not pursued. Vhat the project 

implementing staff did wns to construct the roofing en situ 

which was •ade to appear aa a siaulated prefab construction affair. 

6.9 CCJCO ~.:CCi> llIJGi; RC.LL o~J FL.\StlllG 

iiid:;e roll and eave flashing were prefabricated from 12t5 - x 

125 am coco wood blanks. The ridge rolls and flashi3g were 

installed with open morti~e and tenon joints and attached to the 

roof traoing system with galvani7.ed iron straps with lead washers. 

6.10 FLO<::? nO.\R:JS, coco ~OOJ "H.\ail" GI'.\iJ!:, KILN :>nI~i>. 251111 x lOOam, T~ 

Juring the monitoring visit on August 5, L985, it was observed 

that &11 T & G coco boards were piled together mixing ":fart!" grade 

vi th ":·lediuaa" grade which led to the mistake of using "Medium" 

gra.~4' boards as nooring material. 

On the monitoring visit aade on 8 and 9 Noveaber 1985, after 

an inepection on tl1e installed floor joists, "sprj nginess" was 

felt while walking on the floor area of the living-din~ng areas, 

which was observed to be composeti of mixed "Hard" .,nd ":Olediuaa" 

grades of coco boards inst!!ad of the .illJC.•cified "llard" grnde 

boards. 

6. 11 FABRICATION or DOORS, WDDOWS AID JAMBS 

The ori;;ir1al 50 mm s 12S mm require111cnt tor door window jamb• 

vaa repll\ce~ with 50 mm x 100 11111 S4S coco boards. T~e Project 

~irt>ctor decided to b:lve the &Ziaemblie• of the door• nnd windows 

fnbricnted 11t tht. f:ibricntion shop of the Provinchl .i.::ngineer'• 

O!tice • 

.lfter a aoni toring viai t on :.ugust S, 1985, tho wood jamb• 

inapected were :lll found to hnve poor miterod joint• 11nd two 

j~111b me~ber• were found to he fabricaterl from ")lediu111" and 

"Soft" grnile, othor thnn the specified c:oconut wood "flarrl" gra11e. 

On the second monitor in; vi1"1 t on 8 an1l 9 ~ovember 198S, the uae 
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of sub-standard grade of coconut wood for wir.r"'>w jaaabs as observed 

during the previous monitorin~ visit was not corrected and ~ere 

alreadJ installed in the coco wood deaonstration house. 

6. i2 F.\Bli.IC ~1'!08 .\XO IX.ST.\LL.\TICX OF ~:CT.:~uc~1 ::'.;.LL P.~N~LS A.~D 

I~ i.".:RIO~~ P.•itTITIONS 

Plans to prefabricate wall panels and partitions and to install 

the• as prefabricated components w~s not realized. ?he Project 

iaple•enting staff installed all exterior walls and interior 

panels en situ with the conventional aeasure-cut and nail aetbod, 

which they decided b1 theaaelves without the approval of the 

UNI &JO Consultant and i>esigning .\rchi tect. Hence, all features 

of the structural fraaework intended to the prefabricated syste• 

of construction was denied of it's purpose. 

?he project implementing staff ignored the primary ai• of this 

project which is to demonstr~te the utility of coconut wood 

together with traditional wood species ~s prefabricated coaponents 

in housin~ construction. 

6.13 !S: .. u;sT.:::;<.S, CCCO i.·ooi>, u;!A:t!>" GR.DZ, !:.x 75 i:ir.t x 75 r.an, :\I!~ .>RI!::D 

Balusters were fabricated from Ex 75 am x 75 mm coco wood blanks. 

rhe Project Uirector deci~ed to have the balusters turned at a 

small joinery shop in the town proper of Pngbilao, QuP.?.on Province 

after i\ sl\mple baluster turned at the contractor'• shop was 

approved by the U~IOO Consultant. 

~uring the inspection ~iait the balustenturned froa 75 lllll x 75 mm 

x 920 mm coco vood by the furniture shop in Pagbilao, ''uezon 

Province were mostly re.jecterl due to poor worksnnnahip and sub

atnndard coco wood materials use•l. Only fourteen ( 14) out of 

the thirty three (J3) balusters turned were accepted as aatiafactor7. 

VII. PLli:~BtNG SYSTEM 

The work done waa the supply and instdlation of the com~lete plumb

in; system accomr>liahe.J in conforr.iity with the rules and regulations 
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of the National Building Code, the National Pluabing Code, the 

rules and regulations of Lucena Cit7, Quezon ProYince and the 

specifications, drawings and erection .. nual prepared by the 

Project Jesigning Architect and U~IDO Consultant. 

No .. jor errors and co~rectiona were done so far in the installa

tion of the pluabing a7stem baaed on the plane and details prepared 

b7 the .Dea~gning Architect. 

A septic Yault was constructed in confol'llit7 to the •pacifications 

anj with all the neceaaa17 p~pea and fittings coaplete and readT 

tor ael"Yice. Plu•bing specificationa and drawings and all pluabing 

fixtures coaplied with the requireaenta of the .laerican Societ7 for 

Testing Materials (..\ST~), Jaerican National Standard Institute 

( . .\NSI), National Plumbin~ Code of the Philippines and American 

~ater Yorks Association (AWVA). 

VIII. £.L:::.CTRIC.\L SYSTEM· 

8.1 GE~ElUL SCCPE OF. \.'ORK 

The work done included the furnishing, fabrication, installation 

and testing of the coaplete lighting aystea, including conduit 

wiring aystea, lighting fixtures, convenience outlets, power out

lets, switches and lighting panel board for the coaplete electrical 

syste• of the demonstration house. 

i>etailed installation was in accordance with the latest edition of 
the Philippine Electrical Code (PEC). 

Excopt for soae ainor corrections on the installed arste•, no aajor 

defect and/or corrections waa done. 

Conduit installation, boxes, fittings and accessories conformed to 

the requirements of the latest edition of the Philippine Electrical 

Code (PEC). Each run of conduit between boxes or •quipaent were 

electrically continoua. Threads conform to the American Standards 

tor Tapered Pipe threads cut with approved di••• All electrical 

devices such as panel boards, convenience and power outlet boxes, 
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fittings and accessories and sa!et7 switches were properly 

grounded to the nearest water pipe. 

ll. ECONOMIC A&\J.LYSIS P.l!:UCI?.-;.TION 

9.1 OT~ER PROJ~cr .\SP£CTS 

CoaparatiYe cost analysis between the ~uezon ProYince and DaYao 

Cit7 coco wood de~onatration house projects is •atle iapossible 

because the cost data as submitted b~ the Project Director were 

deemed unreliable, unre8 liMtic and unacceptable (see .\nnex VIII). 

Based on the aiaa of the project an•I the terms of reference the 

following were achieYed: 

i. the design an•i erection manuPl or t~-.e coco wood housing 

unit constructed under SI/PllI/84/801 was adjusted to 

inelude traditional wood species "7akal" for the major 

structure like the posts and girts thereb7 elininating 

tedious and wasteful procesa ot fabricating built-up 

postsand processing big coco wood sectionsof SO 111!1 x 

150 •~ for girts when installed as it resulte~ i~ ugl7 

deflections and required braces tor extra aupport, 

ii the introduction aarl acceptance ta architects, engineers, 

cona~ctore, real estnte deYelopera, goYern•ent ftnd 

pri•ate sectors that coco wood is ~ building aaterial 

it processed properl7 Rnd a good substitute to 

traditional wood species ; and 

iii structural desi~n innovations with the uae of nAil-On

plates on the pre-fabricaterl trusses pro•ed to be 

practical and economicnl tor fa~tenin~ in reducing 

coco wood truBs members. 

the other objectives were not achieved and economic anal1sia not 

poedble due to: 

1 the Project implementor did not follow pl~~·· specifi

cations, erection r:iannal and pro,ject doc•unenta as to pre

tabricntic>n desi;n 1nd •1.steins prep•lred a11d subni tted 

b1 the U:'IJO Jesignin:~ .. rchitect and ConaultAnt, but 

in~te3d conHtructed the coco wood dem~nstration ho~•• 



. . 

- 27 -

en situ and in their own con•entional va7. 

ii - auperYision of construction and control is difficult. 

Fro• the start, the project iaplementor could not follow the plan 

layout. could not ..asure accurately and erect posts in 

the right p!umbness which were al! rejected and neYer 

correcte·i. Changes were 11a117 and our objectiYe& un

iapleaented. 

iii - econoaic anal7sis could not be done because of the area

listic project coat data aubwitted b7 the Froject 

~irector vhich were rejected b7 the UNI:JG Consultants. 

'?he p1·efabrication s7stea of the coco wood de11onstration house vaa 

Dot followed and the results and projec~ data are unrealistic and 

therefore can not be coapared to pr~Yious project as to adYanta;es 

in the prefabrication s7stea. 

~ecoa:siendations ba~ed on the experience are the following: 

i - Project proponent should be fin01nciall7 and technicall1 

capable before start ol the project; 

ii - Project proponent aust be aade fully nv~re of the impor

tance o! the exercise and convinced that as project 

ia~lementor, plane, aanual and project docunents and 

techni~ues supplied b7 U~I!>O consultants must be under

stood and followe~ to achieYe realistic result; 

iii - The use of appropriate equipment. and tools in the pre

fabrication of co~ponents ~• well as tor the installation 

is a 111uat • 

iv - the structural design of aaaller, simpler-· , and lighter 

components to facilitate ease and l\ccurac1 in the us.eca

bly procea,.; s;·ould be introduced. Thia ahould be given 

emphasis•aapecl:illy in rur:tl low cost houain~ projects 

where heayy equip11ent. is not available. 
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Y - coaplicated and thin sections of coco wood like blades 

and zig zag coaponents of wood jalousies should be 

excluded but instead aetal or aluainua sections should 

be introduced as the aost practical •aterial. 
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THIRD MONITORING VISIT 

4 .lpril 1986 

-~ ---

FIGURE t 

View of the Soutb Ea•t •Ide 
or the coco wood bouae •hovins 
aubatantial coapletion. 

PIGUR& 2 

View of the Veat aide of 
the coco wood houae. 
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FIGURE 3 

View of the Sou~h and West 
side of the coco wood house 

FIGURE 4 

Interior view of the coco 
wood house showinr, exposed 

trusses with nail on plate connections 
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XI. CEki'IFICATIONS 

11.1 Dufgn1ng Archi.tect and Consultant 

GR£GORIEJ G. STA. MARIA & ASSOCl.~TES 
ARC:H1TIECTS • !ENGINEERS 

34 PITIMINI. PALTOK. SAN FRANCISCO DEL MONTE. QUEZON CITY. PHILIPPINES 3010 
TELEPHONES: 97-57-53 • 98-65-21 • 99-11-71 • 99-14-40 
CABLE ADDRESS; "ST AMARIA" TELEX: (ITT) 40404 TX BOX NBR. 2252 

R.!!1111.2,.!lJl& 
VII9D IUIOJ8 DIDUS'fltUL DBnIO.?ZH OBG.Uiz.l!Io• 

Pro~ect ti.tles ;EIQg/MLfm, Dpgn1ta.tip p( 99s?RU TgRf 
ltiliati.tp ip Pnfabriqtt4 Rqwdpg 

Thi• clocumeAt 1• th• oenificatt.oa that aa th9 Deatgnsng 

.bdlitect ancl 1a oha.r&• o~ supenisioa ot th• aboT• cap

ti011.ecl pl'O~ect. I here\7 cerlil)9 that 'th• •tructure baa 

~·• clesiped &D4 c-..truoted in aooorda:l.c• With th• 

P!d.lippi:le ::'~ tiomal Builclil!g Coch which i• th• b&sia ot 
all 1Pu1141.nc regulatieu 1A the Phillpp1A••· 

~. 1• to certli7 tui-ther th.a• the St.Z"JC~l Bqineer 

(lioeuecl CiT.11 ~••r), Se.A.ltar,r lcgin••l' u4 the 

Prot•••ioul llectl'ie&l ?:agin••.r no 4•aipe4 aa4 1upecta4 . 
the pro~eot baTt carUtied. ill n•.U1Dg that 'their ri1epectiT• 

4181p, oo:utruc'tioa"ud illatallstioa -sen exeeutecl la 

.aocordaace nth th• plu8, 4es1p and 1.recua 1:18.?lual. 

'JrJ.Uea oerliticatioaa ot C•azt ~ Call-.n, Struotunl 

?agiaee.r; !ateU 2 r. GuUu•nz, Sui t.17 ?asgi:lee.rs &D4 

Jo•• !briques, P.rottsaioaal .llectrioal l'Agin••~ &1"• all 

t\tt&ohe4 herewith an4 to.rme4 p~n ot "hi• cerl1t1cat1int. 

~uezojl Ci t7, ?!G t.n :t;..i1t 1 a 

~ublio of the nnllppiu• 
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11.2 Structural Engineer Cousultant 

TECPHIL 
EPllGl!'tlEEltlNG SEltYICES: 

THE ENGINEERS COLLABORATIVE PHILiPPINES 
IND F'-OGll. OIE'-TA •Ul'-OING 
QUEZON AYE- COit. WEST AVIE_ QUEZON CITY 
PHIU?PINIES 

.lpril 5, 1986 

Architect Gregorio G. Sta. Maria 
34 Pitimini Street, Paltok, SFDH 
Quezon C1t7, Metro Manila 

CIYI'- WOllKS 
STRUCTURA'
M&CHANICA'
&'-RCTltlCA\. 
SAl'flTAltY 

Subject: DE.~ONSTRATION OF COCO~UT WOO~ UTILJLjTJON IN 
PREFABRICATED HOCSING U~I:JO PaOJEC? SI/PHI/84/801 
LUCEXA CITY, ~u~os PROVl~CE, PHILIPPINES 

Dear Sir: 

Thia is In connection with our inspection trip.to the 
site of the protot7pe coconut·vood house at Lucena Cit7,. 
~uezon Province, on April 4, 1986. 

~e are submitting herewith our obaerYations and comments 
as follows: 

1. The structures has been.designed and constructed in 
accordance with the Philippine National Building Code 
which is the basis of all building regulations in the 
countr7. 

2. The structural fraaework made of traditional wood 
(7acal) and coconut lumber ~as built in accordance 
with the plans not prefabricated but instead erected 
the coco wood demonstration house en situ. 

3. Although there are visible defects in coco wood truss 
anchorage, it was immediatelf corrected bJ installing 
wood block• to connect the truss to the roof girts 
tinlr. 

i. There are deflections in so•e tloor joists and springJ' 
but these members are still atructurall7 sound and 
can sa!el1 carr1 the required loada• 

Should thore be an1 furth~r question, please do not 
hesitate to communicate with us. 

CAC:11.ip 

~trul7 fAE•• 
/.~~/£~ 

CESAR A. CALI~ARA 
· President 

PRC Certificate No. 1781 Civil Engineer 
p·rR No. 198793 dated Jan. 30, 1986, ~C 
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11.3 Sanitary F;ng'lneer Coualtant 

A~;!I':3CT 3?.ZQ03IO 'l. S'!'A. lO:A~!~ 
No. 34 riticini Street, Paitok, 
San Fr~cisco del ~onte, '~e%on City 
Metro }!anila 

~ea: .Sir: 

this is a letter certification in connection vitn the 

inspection o! the project Demonstretion o~ Coconut Vood 

Utilization in Prefabricated ~ousing in Lucena City, ~uezon 

Fro•ince on A~ril ~. 19861 as Consulting Sanitary ::':?1$ineer. 

I aa certi!7ing the ~ollcwin5: 

1. That t~e Pluobing Syste~ has been designed and 

constr~cted in accor~a:ice &?Id !ollc·.ting standards: 

1.a A.ST"~ - .\rlerican Society !or Testi?1.:J a..~d Hateria!s 

1.b A.151 - ~ericJUl Nation~ 3tanda~cs Instit~te 
!fat~.onal P:.w:ibing Code o! the ?!1ilippines 

1.c A~#A - Aaerican ~ater ~orks Association 

2. T~at the desig~ and con~t~uction was done in accordance 

with t~e ~~eetion ~a.~ual. 

This ce:ti!ication was issued as t~e Cor.sulti:ig Sanitary 

~ngineer o! the project of U~"DP and U?fIDO. 

LUC~NA CITY, Qi.'!":2iO?i P?.0'/!!IC!: 
P!!ILIPPI?~S 
April 4, 1986 

Sincerel7 7ours, 

,l.dt..'a_ J {.,tf4~\f' 
~ ·"''L"'TI"'A y· a-ro•"":'~·':l·j·.: 
~.-._..,.,..,, - "•-.... •••• '4J 

Sanitar7 ~n&ineer 

P::?Ol'ZSSIOrU:. ?33ULA'!'!ON COY.MISSION 
Certi tic ate r:o. ]c.// 



A~?rT::;c~ 3~J~;uo G. STA. Y.A..":l!A 
!:O. }4 Pitimini Street, Palt~lc 

April 4, 1986 

San Francisco Del Konte, ~uezon City 
Metro Y.anila 

!>ear Sir: 

This is a certification in connection nth. the inspection 
trip to the site of the Demonstration of Coconut Wood Utilization 
in Pre!abricated Rousing in Lucena City, Quezon Province, wherein 
I am the Con~ulting Electrical ~n;ineer. 

I am sub~itting ~erevith oy observation and coa~ents as 
follows: 

1. 'r!ie ::lectrica.l S1ste11 has be'!n de_sir,ned rsnd inst.~lled in 
acco~dance with the latest edition of t~e Phili~~ine 
=:.~Atrical Code (?~C) vhich is the basis ot all-~lectrical 
re~lations in t~'le co•.intr7. 

2. The inspection shows that the elect~ical works was 
install•d in accordance vita the plans and erection canual. 

This letter certi!ication vas issued as one ot the requireQ~nts 
being the Consultina ~le-:tric:al Engineer of the project. 

Luce~• Cit7, ~ueson Province 
Ph~lip;>ines 
C4 April 1936 

Ver7 truly yours, 

wz-
.ional Electrical En~ineer 

cw..;...m~sional 3egul~tion Commi~sion 
Certificate ~o. 924 

Pro!es3ional Tax Receipt (Licenee) 
t:o .. /l./(,1 dahd ~ • ,,_,, F1. 
is'l'.l'!d at B,c., 
Mo l;.ro Hani=-1-a~.:..;;;~--------
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_UMU ...... ...,. l 

JOB DFSCR.IPTIOR 

Desisnin1t Arcldtect 

Five months 

As soon as possible 

Lucena City. Quezon Province 

To dt!llDnatrate the feasibility of ut:ili2ing 
coconut: voo4 for a lov coat bouaing project 
in Quuon Pmvince uaing prefabricated building 
COllpOHDts by encting a PLOtotype unit. 

1. On the basis of experience • .adjust the d•ign 
of the coconut wood housing unit c:cmatructed 
under SI/P&.I/83/801 to intmducl ,refabrlcatiou 
and combine coconut voocj vith ot. .r locally 
nail.able building •teri.ala ; . 

2. Prepare architectural plan8 and erection 
1111nual for the above ; 

3. Cooperate with consultant in coconut wood 
processing technology on : 

(a) detemin.ation of compon.mta, 

(b) setcing up of systema for prefabrication, 
and 

(c) optimization of the use of coconut wood 
lumber and other building materials ; 

4. Supe?'Viee construction of a prototype housing 
unit in Quezon Prov.inc• ; 

5. Provide certification of c:oapliance vith 
deaigne and building regulations - atructural, 
electrical and sanitary ; 

6. Cooperate with the local couultant in an 
ec:o1'0llic analyaia and coat .. timat•• for th• 
proposed prototypea •• well as low-coat 
houainB project ; and 

7. Make recommandation9, with local c:onaulta.nt, to 
the Government of Quezon Province regardf.na th• 
utCi:ation of coconut wood in the propoaed 
housing project including coat eatimat ... 



Q'JALIFICATIQ}!S 
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Architect, duly licensed to \)ractice in the 
~1ilippiues, with e:perlence in the design and 
supervision of construction of housing uni.ta. 
'Previous experience in housing unite •de of 
coconut wood is pref errable. 

English and Pilipino 

The 8QVermMllt of the Republic of the Philippiaes 
bas mbarked on a progre e to replace aiatins 
coconut trees with mn productiw 'tybricl apec:iu. 
An average of 3,500,000 coconut tree •t- ia 
ezpected to became available annually vba the 
,rogrm ia in full swing. In oriel' to aoid 
potential phyto-smdtary problms posed by unuaed 
coconut stems left to rot in the coconut farms, 
the Philippine goverm:aent has launched a complimmtazy 
program to identify further uses of coc:ouut stems 
and make their utilization a part of the nation's 
economic development program. The use of cocanut 
wood in housing and construction off era an imlediate 
solution to the problem of clispoeing coconut at ... 
cut during the replanting activities. 

Lo~ cost housing units have been designed and 
erect.ad, en situ, under previous QNIDO pcojects. 
A design for prefab low cost bouing units 
maximhing ti's use of coc:ouut luaber, and the 
construction of a prototype prefab housing unit 
are expected to be achieved in this Project. 
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AllltEX II 
1.ao- CJ.Q" 
llaftJl u, 1985 

~. J.Hl.ar4e Ba.uwa 
qu.... PnTt•o1al •8'•Mr u4 

Pn~eo• Duect.r 
Dz=ssnaU• e:t Cec•ut Weecl UUliaU.• 

ill ~alarJ.cat.i Keamac 
UaiMct •u.ou ImunZ'J.al Drnleia&t Ozp•i•U• 
~ ••• S'l./Rf%/84/814 

Dear Sir: 

l'a ouaecU• 1!1.tll eur • ceiJ11 pa~eo• oapU•.cl abeTe, 
- I 1l1ah te nlxl:l 1: te 791l '1ae :t.U-..: 

1. BnoU• .. _, llue4 • Azchi°'eo~, •Uaotwl 
aedp eulle n1lll tt.a te 79U ef:tio• all4 

2. o.. (1) ••t .r l.Nhlteoftal, dziaoftzal, el.eot.d.oal 
aa4 lui~ plm witll ao'1al 41*•-S.•• e1-taiae4 
J.a tbe ~·· Ate o...,an4 •• the erls,1•1 ':1.8•"1-
ia tile pl.au. 

•• •t• et pl.au al.8• o•taia a44tB4im u :tel.l ... 1 

2.a Uae et ail ea plate .,.... et oemaeou. .. et 
ao:t Vaasc• o-•1"11CU• al.Mg the 11Tiq, 
dining a4 ti toMa ueu u ngeaW b7 1(1". •1Mft Ballet, lJllDO Iad.u•l'.l.al Jliel.4 MTt.aer 
411Z'1ac hl• lad "dait te •z.1 m1 M pntalari.ca Ua 
&114 Md.em U.ber/ceo--4 •.ru• oeu•aaU• 

2.lt Del.•U.S u4 naoftl et .. (1) o•t•J.- P••t 
&IUl ~et gin• u -.. ia a. pl.au te d ..... 
tat. .. ~-~ 117 ..u •plat• -.rn•, o•t•11 
nppen u .. , aeo~ u4 7et nmctual 
naltle. 

luea 1U&l lift• w.Ul be uecl iut-4 u 
a4diti.eaal •tai1' v.48 (pl_.• Nter to pl.au). 

3. BaloelQ' w1l1 lt• .nale4 1:• 1. 50 .. ten te -.te ... 
et alcUJlg 1-tlaa et tl.Hr Cift•· 

4. an-.nc et red •TU a.t.., tR&t elnaU• er 
laalce.Q G.4• (pl .. • ntel' to pl.au). 

All net t1'Ua•• iutallecl acl o-tZ"aOtecl W1 tl1 •oM •• 
belt• ooueou.a an n~eot .. lu te taa.tv o-u.su. n.nia 
wh1ne Mlt• W wen no••• te ta tn. --"• thereqo 
NluoiJlc 1 b atraotuml Nld.ll V ( ft0e88e4 01--moe :ter Mlt 
Ud8 u4 auta). nau .... :t"119"4. 

•• tnaa•• with •oht•• Mlta omeoti• will ml1" •• 
ue4 along 1te4"'n• anu (pl•H nf•1" to plau). 

'v 
M~ut a4 oel'ftOt llinak•• ia lqnt, apt acl••• 

ln•l•, pl•b•, .u_.t et wM4aa pHt•. 
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Aapat 20, 1985 

111". tiobela• Bfta 
~· Beaicl•t lep:L"U•tati.ft . um..te.i •um Deftl41p1a•t Pncm•• •• , lA 
106 Amonol.o Stnet, · Llgupl Yi"-a• 
lllb.U, ••tn Wg1la 

Dear llzi ...... 

la cellll•ti.• 1d. tll 79m ute • A11gQst 12 1 1985 tec•tller 
111 a tM aatt or tile npen ns In',,,., nr ngs 5 ''"'' UM 
te r.ac-. et tile Pn~•t PBI/M/801 Dmmnati• et 0.0.ut 
..... ill ~alar1•te4 Bwrtn1, I 1d.alL te ake tJaa :tell.owiJlg 
aper't U .. 4es' ll"lll uolli tMt U fell-I 

1. !lat tt.e aco_,UMn•t u et ap.t 5, 1985 1*ae4 • 
~U- wuk 18 ~ 19.87S 1a OORJMl.d8• t. tJ1a 
pn~eot eniate4 o..U.'1• oen. 11 ... nta te 
tile plaetea -.1'ke4 A, I, 01 D u4 B u ..U u tile -
ti.ate meet• attaolle4 Jt.enn ., 
Joo-.lin•t 1acllld1al ooomut weecl pnceartng aa4 
pnta1'naatt.a wn. bue4 • .-. L Bzi•'• repora 
aa4 aambg all tll• •tft'1ala an iatact alUl 1a cHcJ. 
o-41 ti.11118 19 •a er lea 42. 6Cd. • 

2. laae4 • tile abeft fl&laft• tile na'ha et the pn~ect 
1• ftJ.7 &I.• u th• 6 -tu cluaU• et \oJae pn~ect 
1• ner alUl trlDO Canl:taat Jilt. B. P. Bzl•'• outmot 
aplnll u et - 31, 1985 aD4 tllentere u UllDP ud 
UIDO .-..... 19 am.labl• fer we4 pnc•Ml.JI& u4 
pn-f&bric&tieuf 

3. !bat u tile cluign1n1 ucbitect et th• pn~ect, I 1l1ll 
pnftcl• a4ftHl7 ••1'Tic•• Oil the c-tfteti• aapeot 
U4 •liiNftiai.• toa•tMr tri th ~ •tnctuial agiaeer 
oeualtaat amp. Oeau .&. a.l.ian.s 

4. lld.a'ti.Jll atnoture• abe1ll4 be pnteote4 •g•S•n gpeeun 
te tile .i--t• a4 illt•atatl• ethuwi•• 1a a'beut 3 te 
4 -*-• oeoctmlt woe4 ,.._. .u4 ~et.ta w11l cl•t•l'i••t• 
al hfem. 

5. lt--11' no 1••"'•1 to •MP oecoaut 1'H4 pnoeMillg 
spat clv!a& th na .. u.. ~ tbe pn~ect te 1.u1ln 
tut the teoJmeleg will lt• taut•rn4 pnp•r~ u4 
attaia tJae aold.nmeat et it• elt~eoU.na. 

•r 1ev idenaU• u4 pid•noe. 

'U'I' -~ 1•111'11,.... -./ 
-----· I/·,; . .. -- -t:.:'- . . _..-

UIGOIIO .G-.e~ JUU 
Pn~eot Deasnin1 Anbi ~-• 

u4 Coanltlat 
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Amaex III 

PROJECT: Sl/PHl/84/801- OEOloNSTRATION CF COCONUT 
WOOD UTIL.IZATION IN PRE-FA6RICA-r.D +fOUSINCi 

LOCATION: 1-UCEMA ClT'. QUEZON P@OV!NCE 

EVAL.UATION OF Ac:comPUSMnt&JT AS CF AUEi S ICIBS . • 
rtarrt ACCDDIPL. 
NO. DltSCRlPTlOt-1 •t. 

1. EXCAV.0.TtON (i,G.2.1 
I-

2. B~CkFtU. 100.00 

J. CONCR.ETING 8c O'\ASONR.~ WORKS !4.q2 

.f. RlilNFOA.Cll'lG ~TESL. .,0.3% 

5. FoRn\~ qs.oo 

ti. CARPENTR' WOR~ 

eo co L.Um BEA.. 
lf-13. '12 

b.4'1 

YAK~L. q5.44 
'1. HARDWARES (R.ou&tf) 44.?Cf 

PREPARED BY: _E_Dfi ___ _ 
CHECKED BY: _e_gn ___ _ 
DATE : Aua. 20, 1qgs 

ws;.; .. -;_, S8UIV. 
•;. •J. 

0.474 o.~14 

0.2.IG> 0.21~ 

q.2u 3.122 

2-408 ,_,q3 

1. '9'12 1. S&& 

40-04(; 
* 5.~4 
""· 220 

4."13 4.GSI 

G.02,.Gp 2.Gq<t 

• Aca>O'\PUSHmENT 6ASED ON c:ci NSTRlJC'D :>N 'M:>RI ONL'I .. l'f .8'1? ~ 

ACc.c>O'IPUSHt>iENT INCL.UDING O\ILLJ ~G le~ B~IC..1 .... \AIMic;.t 42.tOO~~ 

-. 
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PROJECT: Sl I PHI/ 84 /8o1 -DEMONSTRATION OE PREPARED BY: EDH -----COCO·WOOO un:... IN PRE·FABBICATm ffOUSING CHECKED ev: _cS_s_m __ _ 
LOCATrOH : UJCENA OT!f. QUEZON PRoV1t.1CE. DATE : Au6 .10. 11es 

ITSP\ ·-
D Ir' S C ~I? TI o·N SIATIERIAL UlBOR. 1'>'TIL ~-··-

NO- " 1. E')(CAVATl ON - ll~G-OCI 11GGi.oo 0.4')4 

z. &ACICFIU. - 5'32.00 su.oo 0-2.1~ 

3. CONCAlrTING 8c M"SON~'J WORkS 17452.'20 52~-2Go 121.:aet..u q.11.7 

4. REINR>RCING STE~l- 534"7.0!j 572.<k> scuq.'f! 2-408 

s. FoRmWOAICS 31Gl.5fl Ck&.47 4110.Q.5 ,,. 
·-~'12. 

c;. CRlt.Pl!NTR.~ WORKS 

COCO·WOOD 15742.44 22'11'2.'13 CWMG4.ss 40-0~ 

~Al<AL. q2.1G.'116 27~.03 uqa1."7C1 4.l'J3 
Sub-Tot-al llOdd&..~ 44' ~•Cf 

7. MASU>WARES il3Ci.,.oo 341q.10 1~11"-lo 4i.02" 

8. FINISHING MARDWAR.ES 1456'.00 4375.80 ~·-i'O 7. ?12 .. 
q. PLum&1111e ~~s 

FlXTUA.E.S 12.010-00 3G03.00 15Gli.OCI '-350 

R.0U6HIN6 IN Saa>.oo 2400-00 I0400.00 4(.:2.30 

IO. l!LECTillCAL. WOA.kS 17500.oo INCL. 17.SOO.oo ?. '11 
fl. WOOD PRESER.VATIOH I0,000.00 ~000.00 13o0o.Q) 5.l.87 

ll. PAINTING & VARNISMING 8250-00 247S.OO I072S.OO 4.3"2 

TOTAL. ~ 245111!): 
100 '· 

-

I 

I 

I 
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UNITED NATIONS DEVELOPllBNT PROGRAMME 
OfflCE OF THE U51DEN1' REPRESENTATIVE 

__ _.Tl __ 

·•-OST-" 
..--~--Tl ..,.,_. 

SSA Uo. 85/24 

IN 1HE MlWINfS 
f'.O. 90Jl 72es AOC 
MS&Y OTT 

~ ........ 
eaa,a.._..._ -.·. ""O llMllLA 

TllUlX : llCA -
~ ... 

:£10FAID[r. aF AGP.:.!~· £Jl'1' r:k."'£ 'l'F.IS lat c!a~ of February 19 85 , 
bebeen the eYnED BATICllS IE\'EIO&!r? Pft>GIWtz (henin&fter nfern~ to• "taa -> 
ed Greqorio G. Sta. Maria (hero~.er refern4 to u •t11e aubacriber•) 
whom -'dns• is 34 Pitillini St~, Paltok, 5an Prpncisco del MOete, 

~-----~~--.--__.Que __ ~n City --------------------·--------~--------~·-
P.&DU.S CU de•ins to enc; ... the •nices o~ -the subscriber Ori the ter.::s 

mcl cmJiticns hereinafter aet forth, an~ 

WEEmAS the nb5eriber is ready an4 villi:lg to accept this enga~"lt oL 
service vi th c::ra» Cll\ the sdd tea.• cd ccnditians. 

Not!, TBt~l'Ol?E, the parties bento ·~ u follow•: 

1. STA:'liS C1F 'l'tE st8SCF.Ii£P. 

'Dle nb9criber shall bt1 con.sidend u having the legal status of an 
independent contractor. '!be wbacriber mall not be ccnsitlenc! in any 
n1pect as bein9 a staff sced;)er of au. 

~Ork ScheC!ulo 

1-18 Feb.: Invitations and Planning 
cs .. atuched) 

20-28 Fet. : Implementation 

. 'rlis 8'::9.,.nt shall ecnience en the 1st lay of February 
19~-' mi! s!\811 expin on the satis!actozy c~leticn of th• •rvicea 
de1cril .. d al ave, bu~ not later Chu d19 28th day of Februarv , 
19.,!!_, s~j•ct to the provision of ArtielAI g l:ielow. 

/ ... 
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Am fall cauidaratlaa for tile -me.a perfanad ~ th• •scriber 
matr ~ telll!-8 d thl.8 .,n••'t• ad Rl:ject to CJ1:t pmridm of ~.rd.Cle 
9 belolr. tmlJP wrll1 ~ tile nbecriJaer ~ mrti!ic:aUcm t:bat tbe .urices u... beea ~ly pezfone4 the ..: of __ '9_._ooo_._oo ______ _ 

Un figmes) 

•o nae.eat of euninp vill J:le iaua4 t.y Lo.a:at to the •mac:riber. !he 
•m•criJ:ler b nspcms!J)le for •Y tu.s lnied m tbe llCDJ.e• ncei'V9~ mf!er 
tld.• egzwt. 

GD •ball.,... proriaion for payment of the e111PloJ9r'• s'!lan of t:he 
caa-:ri!>uticns for Che cowrage of the •r•c:dber ender t:ie natianal. social 
•'--urity scbme, if my, and Che nt.eril>er mall i. napcnStblc for ~y;amt 
of hi• sban of cantr.ll:;adan•. u nqairec! • 

• 
In tm event Gf bjuzy, ill.Ma or deat."1 a~tril!UUble to t.'ie perfol!!'.mico 

of •rvice oa behalf of QiDP mder the teft!S of tbi.• egnement md for which 
no c:a:!pP.nsatim shall be payml• to the nbscri!Jer or his ~al npn•ntatiw 
under the natiC!Gal soc:Ul Mcmity scm.e, the subscriber shall i. eliCJil>le 
for ccri•tsatim equiftlmt to tr.at; which would l:.e payable under Appe'ldix D 
to t!l• Staff P.alu of th9 e: to a staff ~r of~ of sWlar leV9lJ such 
CJC4E11saticn to be c!aterined by tr.te en the basic of tho• StA!f F.ules. 

7. RICZ'l'S MD OBUGana~s or Tla'E SCD&C!WISlt 

(a) '!he rights acl obli9KicU of tM subKriber are strictly liDited 
to the tams •4 ccmdi ticBs of this egne»mt. kcor~~ly, t:le s~riber 
•ball not bl entitled to any ber.efit, :>aymnt, sut.idy, ~atian .or 
entitlSlet, e:.:mpt • expr.Hly pro9it!ec! 1D t:Jt..is a~nt. 

(b) '1he s=scriber shall l:le solely liable for clailul by tl'ird t'•rties 
ari8in9 f1:m tba subscriber's own negli~ent KU er cr·issiC'lS in t"• comae 
of per!ort:'i."\CJ thi• ac;rffl!ICt, an4 mder DO circuatanm sb.111 •.:nR tie be.14 
liable for aucb clains by third partie•. 

(c) 'Dae title right•, ccpyd9hu, an~ all otber rights of a.tsoewr 
nature 1n any aaterial produced mar tbe provisiom of thir. ~..-nt •hall 
be w.ted udu.iwly in \ft."P. 

/ ... 
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Aaaez IY 

'lh• ~ aball not c:wasatic.ate to uy penan or other entity 
my mpmllahed in~ a.m laaCMl to ~ by IP.!"P in the course of 
perfo1111in9 his Cll>Uc;atiana under the tems of this agnemnt ercept ~ 
authoriutim ty tm:P .. 

9. 'J:Ellm:ATICJI 

Either puty may t.ezt!inue this ~t at any U.. by CJiri.nq the 
otber party~ day(a) notim in writ.in~ of it• intud.m to do eo. In 
tile eftllt of auch temtnatim the .-.abscri!ler shall be ca.,eDMtecl for t.'le 
actuai UIDUDt of work perfonec! to the satisfacticn of t~ on a pzo raa 
~aaia. , 

10 • 1.PlSI'tRATICIJ 

1.Jty dispute ariain9 out of or in cC111NJd.m vi t.'l this ~e'.f!llt shall 
be 81Dr&itted to arbitraticn in Rev To" by a single ubitntor a~d ':o 
by both parties, if attea?t• at •tt~nt by n~tiaticn will ha'le fai~. 
If the pvties ue unable to a~ en a s~le arbitrator vit!t..in tbirt:y 
days of the nqo.ast far ut>itratior., then each party shall pn.ceed to 
-epoint ane azbitrator and the t1ilO arbitrators thus appointed shall acJft• 
cm a t.'lird. Failing such a9N9!'.!ent, ~ither pa.-t'J may .request ttie appoincent 
of the thiM Hbitrator by the President o! t."le ra Adrainistrative Tribunal. 
'Die ubitrator(s) shall rule an the costs wt.ich r:.ay be ~vidftd betwen tbe 
parties. 'l'he decuion nnc•red in the arbitr£tiCln shall constitute final 
adj lll!icad.an of the eispute. 

u. SPI:CIAL ca1muazs 

m WITm:SS t.'liET.FOI', th• parties hereto haw e::ec:uted this ac;reaaent. 

lllI'1'£D NATICJ!S lEYELCl'il:tl' PR>GIW'llE 

P!-r-s-rr_is_mar_k------7-r 

19sidllnt RepreMntative a. i. 

All~nt Accou:it numbers ~l~ UC/RAS/84/267 (Cable 33416 from Vassiliev, UNIDO). 
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2. NATURE OF SERVXCES 

Duties 

Prepare and or9~ze in conjunction vith the MBS Beqional Secretariat 

lletwork, RAS/82/012, the seainar and study tour for international 

partictp.nu based on the work of projects SI/PBI/83/801 and 

SI/PBI/84/801, especially ensurinq support of the professional 

bodies of architects, civil enqinaen and contractors plus influential 

persona in public service (OX:Onut Authority, Public Works, etc.). 
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AllU y 

INTERNATIONAL SEMINAR ON 
TECHNOLOGY Of COCONUT WOOD PROCESSING AND 

UTILIZATION OF COCONUT WOOD AS BUILDING MATERIAL 

orpnindby 

in caoperuian with 

Unbd Arcllbca of .... Pllillpplw 
Pbllpplnel• ...... ofChlEap..-s 
.......... Comauca.n ,._cm• 

United NadNI o.,.,,.,_,,....... 
Ullitmcl Nldons .......... w Dlnla...-Ol ... ••hn 

ID be held In Lucena City, Quaon Pnwbce 
20 -22 February ltlS 

Venue: City Antigua Buildlna 

Mr./Ms·---------------------
Participant/Guest 

SCHEDULE Of ACTIVITIES 

19 Fellrlmy - AnMI of Fenian and Local ht1iclplnll 
JD Ftllruary 

9:00 AM - Rllisndon of Parlicipana 
10:30 AM - Optnfnl c:...non. 

- Philippine Nldollll Anchlm 
- Welcome ~: • • • • • • • • • • • • • • • • Mayw Mll'io LT...-
- lnaoducdon of Gua&s and Participlnls • • £19'. c.. A. Caliwlla 
- Opel*'I: R...a: . . . . . . . . • . . . . . . . Air. --.i: ~ 

lndullrill D1tr1IDPll*t: OffJw 
UN lnduslrlll 0.. Orpni:.lllon 

- lmraducdon of Keynote Spabr • • • • • • ~ • .._ L Alcala 
,,... PICE, Quaon Chapw and 
I ~ Discrfcr, MPWH 

- Addrwa of die ic..-s,.br: . . . . • . . n. Hon. Min. Ms'· Callls 
...... of hrtiamenc and Deputy MinisW, 
Mlnlllry otPublrC Works ancl'Hlsfaway 

- Rmpmm: • • • • • • • • • • • • • • • • • • • • • • Gow. Ea.i.o A. ~ 
12:30 PM - L U N C H E 0 N - Host: • • • • • • • Darell Boy Piiis. inc. 
2:00 PM - Tiit Ecaanict of Ulllrldon and Prac1•in1 

of CDconut Wood ColnpOl•llS for Low 
Coil Hat .... ConArucdon 
~ ""°"= . . . . . . . . . . . . . . . . . Mr • ...,...'·, ..... 

2:35 PM - Thi D11i1n. ~and '°'8ndalf oi 
Mowlblt SawmiU f« s.11 5calt Coconut 
Wood Prac1""" 
~""°": ......... " ... " .. . 

3:10 PM - Mlchlninl .....,.._of Coconut Wood 
...,,. r.i.:: ............ " " " .. 

Wood Proc1•in1 Explrt 
UN Industrial Dw. Ortanmlion 

Mr. AM.- A. 511111 
Sclwe Rwtch Sped1111t II 
FPltOI, Los llanos, ...... 

Mr. Anlold P.a .. ...,. 
s... Sclwe .... ch Speciallsl 
FPROI, Los lanol,_ Lapna 
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3:45 PM - Pr..wadOn of Coconut Wood 

21 f*-Y 

Reaurce Person: • • • • • • • • • • • . • • • • • 11r. l'eUno It. Sibimn 
SuperYisinl Scilnce Research $peciillist 
FPRDI, "Los llanos. Laguna 

COCKTAJLS-FEUOWSHIP: Host • • • . • UAP, PICE and PCA Quezon Chapter 

9:00 AM - MderiaJs far Pre.mdon, Treaiment and Anishins 
of Coconut Wood Md Traditioml Lumber Species 
R...a Pwson: • • • • • • • • • • • • • • • • • Mr. Oawid D. Bonney 

Senior Vice-President, Du1ch Boy Phils, Inc. 
9:35 AM -AiNnd Kiln-Dryins ~of 

Coconut LumlMr 
~ ~: • • • • • • • • • • • • • • • • • Mr. Melelldo G. Laxanwa 

Senior Science Raadl Speciafist 
FPRDI, Los Banos, Uaum 

10:10 AM - lnduslrial Applc•ioa of Coccnat Wood 
,,__..Techniques 
llllOUl'Ce Penon: • • • • • • • • • • • • • • • • • Mr. Harldo p. Brian 

Wood l'roceuinl Expert 
UN lndusVial Dev. OrpniDlion 

10.45 AM - Balic R-m Findinp on the Slructunl ~ 
Chaa:lllisda of Coc:onut Timber and Bmrds 
Rmaurce Pinon: • • • • • • • • • • • • • • • • • Mr. Enriqlll a. Esploy, .,. 

Senior Sciwe R.-rdl Specialist 
FPRDI, Los Banos, Uauna 

1 l:lO AM - The Sauctunl ~~of Coconut Wood 
UtiliDdon in Low Cost Housi111 Construction 
RllOUrCe Penon: • • • • • . • • • • • • • • • • • IEfs. ee-A. Caliwlra 

l'nlsident, TECPHIL 
Consultinl Scruciural Engineer 

12:30 PM - L U N C H E 0 N - Hast: • • • • • • • • Durch Boy Phk Inc. 

FREE AFTERNOON 

7:00 PM - 0 I N N E R - Entertai.im.nt and Cuhural Presentadon 
Hast: • • • • • • • • . • • • • • • • • • • • • • • • • Quezon Prc9'f111d1I Gotes .. ,..,., 

22 Fellrulry 
9:00 AM - Plant Visit and Demonslntion 

1. Tamuco SawmiU, canclellria, Quezon 
2. Tan&uco Pllnninl MUI, Slriayl, Quezon 
3. Prmbrfcation Sit., PqbiJao, Quezon 
4. Oemo1111radon of Coc:onut Wood Utilizadon !n Prefabricated low Cost Housins, Lucena City 

12:30 PM - L U N C H E 0 N - Host: • • • • • • • • Sawmill and Lumber Companies 
2:00 PM - Experience In Cocomlt Wood Utillzadon Prior to 

AppllAtion of Currmt Coconut Wood TechnolcsY 
RllOUn:I Person: • • • • • • • • • • • • • • • • • ArdlC. AquU. c. ....... 

Flllow, United An:hltects of the Phils. 
230: PM - Experiela In Applicadon of Coconui Wood 

TICl•tcllosY and Utillzadon at SPOA, Davao City 1984 
llllOUfCe "'1ons: • • • . • • • • • • • • • . . . • IEfs. Pio J. A. Vllatco ea.. OIClr c. PaAdGro 

3:00 PM - Archiceaural Desian and Conscruction Aspec:s In Low 
Cost Housinl Utina Coconut Wood as Buildilll MaWfal 
Rmource Penon: • • • • • • • • • • • • • • • • • Archt. <ifllorlo G. Sea. Marta 

4:00 PM - Coli"I C.emonies 
- Introduction of Gu.si of Honor 

Pro;eci Desisninl Aldlitect and Consulunt 
UN lndusarial Dev. Orpnlmlon 

and Speaks: •••• : • • • • • • • • • • • • • • • Alty. Pidro C. Pulal•, Jr. 
Board Membtr, Quezon Province 

- Addr• of dN Guest of Honor 
and Spakar: • • • • • • • • • • • • • • • • • • • • The Hon.MIR.ltoland9 di la Cuea 

Olalnnan, Philippine Coconui Auihorlty 
- ~Awards and Recopf'. 
- Coll• Rllnarb: . • • • • • • • • • • • • • • . hMI E. ,..._. 

·· ,:~Field Advfw 

Ensr. c.r A. Callwara 
~of c.r.moni. 

llCrfal Ow. Orpnlzadon 

s.mlnar Rtpsnelon F• . . . . • . . • • . . • '300.00 Pw Participant 



PPSP!CTIVE 

- 49 -

INTERNATIONAL SEMINAR EXECUTIVE COMMITTEE 

Mr. Horatio p. Brion 
Architect Gregorio G. Sea. Maria 

Architect Cesar v. Canchela 
Engineer Bernardo 0. Arme1ia 

Directors 

Dr. Ivan E. Pluhar 
Adviser 

CHAIRMEN OF LOCAL COMMITTEES 

Architect Gil A. Montes, President UAP, Quuon Chapter 
Engineer Romeo L. Alcala, President PICE, Quezon Chapter 
Mr. Jimmy T. So, President QCA, PCA, Quezon Chapter 
Mr. Agapito M. Arazo, Quezon Provincial Development Administrator 
Engineer Abelardo S. Radovan, Quezon Provincial Engineer 
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SOUTHERN PHILIPPINES SEMINAR ON COCONUT WOOD AS BUILDING MATERIAL 
0.. City. Phlippilm 
SPDA .w.rlikll I Hiii 

10 - 13 April 1985 

Sponsored by the 

Sou1hlm Philippilm Development Au1harity 
and the 

Unit9d N8tions Industrial Dev1lopment Orpnization 

in colllbcntion wi1h the 

Phitippine Cocolut Authority 
Minimy of Hum111 Setlllmenls 

Coconut F...-Mian of the Philippines 

lllCl the 0.IO Chlpten of the 

Unitmd An:hit9ctl of the Phlippilm 
Phlippine lmtitu19 of Civil Enginelrs 
Philippine ConslructDn Aaaciltion 

Mr J'tl,r,. ··--···--···· ... -·--·-··-··-·············-··-·--······-················-···-····-·-·----·-··-· Participant/Guest 

SCHEDULE OF ACTIVITIES · . 

... 1ny 
10Alri 

l:GO a.m. - R1zigLdion 
1:3Da.m. -~C.--_,., .... _.Awit 

-W"-'9~ ...•...••••.••.•• 

-~ R-.111 ................. . 
Ad•·11111a&o1,IPDA 

- l11•adu:atian of Guna of Honor llld......, 
-~of-Geml 

of Hollar ... ......,............. ....... ............... c... 
Clwila•. Philippine.C-t 
AulMltty 

t=- ..... -COFFEE IAIAK 
10:GO LA - o-wtew of c-t Wood ...,...,_ ...... 

Wood Pra 11 1111 Expert, UNIDO 
10:30 UL - D'ICUlllONl/OPEN FORUM 
11:00 UL - eo..c ..._ Awaillltilty...... • • • • Rodolfo M. ..,._ 

Canw ........ f'CA.ZRC 
11:30 a.m. - OISCUlllONllOPEN FORUM 
12:00 ....,_LUNCH - HM: PHILIPPINE COCONUT AUTHORITY 

- Glllll .,.._.................... Lt. Col., ... V. 0-, Jr. 
Adlnlal1L_,, PCA 

, :30 , .... - Vlltt to: 
- IPDA Cooanut Wood.._ 

D1Maat1-..,.... 
- Dano Gulf ......... c., . ............... ~. 
- Dano Wood,,_...._ Co., Inc. 

T.......CPIMtatlu_. 

1:00 p.m. - DINNER 
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A1IJIBX YII 

9 A;>ril 1986 

SI/PBI/84/801 Demcnstration of Coconut Wood Utilization 
in Prefabricated Bousinq 

1. A mnitorin9 visit vu undertaken to Luceu City in connection with 
the above projeC.t on 4 April 1986, together with Mr. Erik Bos, JPO, UNO?/ 
CllIDO, Manila, Arch. G. Sta. Ilaria, Engr. c. C&Uvara and Mr. B. !Irion. 
Engr. A. RAdovan vu preHnt at the site d~in9 the entire courH of the 
visit and the discussions. 

2. T?-.e immediate purpoH of the visit vu to find a professionally 
satisfactory roundi.nq up project activities Cjiwn the long dela19 that have 
already taken plac:e and the fact that Ch~ funds on t.he project have 
alre~cy ~n over ~bligated. 

?. We vere informed by E:iqr. Radovan that work on t'!'le de:".onstration ~ui.lc!ir.g 
had stopped since Fel>ruary 1986 when the Gover?Dent budqet vu frozen and no 
expenditures co;ild ~ incurred. Ho indications were tort!Jccmi.nc; as to when 
the situation with regard to the Gover?Dent ccunterp~ fu."lc!s would improva 
nor whether funds would be available for continuation of tr.e act~vities 
tcwards the completion of the demonstration buildinc; in all aspects. Given 
t~ prese:"tt fluid sit"aatio:i it is ~t poss~le to make any conjecture in 
t.:-.i s r'!; .:.r~. 

'· Or. ir.spectio:;, however, it ia iey opinion that 

a) all the stru~ural oem!;)ers cf the building have !>eer. erected 
and are in place: 

b) the finisl-J.nc; wcrk inc:ludin9 wall panellings, ceilir.c; boa:ds, etc. 
have been coq>leted in a part of the buildingi 

c) sanitary works as well as elec:tric:al works are incomplete, however, 
the tilinCJ o! t!'le toile't/bath H~ion has been c:onpleted i 

d) it was also found that some of the trusses were not properly fixed 
but it was undernood this will be corrected at the ii.rat opportunity 
The preHnt status with regard to the building construction definitely 
provides a reliable technical bui• for malting extrapolations with 
:regard to both the technical and economic aspects of the COJll)leted 
building. Since the f'llture proqra:a::ie for completion of the baildinCJ. 
is uncertain, it is recommended that the te.z:minal technical and 
e:onomic reports be completed on the basis of the experience ao far 
available and data so far 99nerated. 

s. Ewryone present during the ''i• i.t nam ly, Arch. Sta. Maria, Engr. Caliwara, 
Hr. Brion and !nCJr. bdovan were in ;omplete aqrH•nt with the aaove courH of 
action. 
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Specifically, tbeH in,,., l 'V9: 

a) Arc:h. Sta. Maria V<Mlld proceed to prepare his terminal report 
hued upon the uporienc:e and data so far available and dravt.n9 
attention to the woru still to be completed, the variations 
froa the originally intended duign and plan of action and pr~vidin.; 
perceptive concluions on the various upects !or.which this 
project vu apecificuly designed, namely 

U de9re• of pr•fabrication feuil»le 

ii) extent of use of non-coco tiaber in order to lead to optimal 
till;ber utiliza.tion 

iii) joint.inc; details, etc. 

;,) Mr. Brion woul:t, based upon data of cost so far incurred, estimate 
the cost for the completed bui14in9 L"!C! a2.ka necessary cost comparisons 
wit?l t.'1e Davao experience. . 

c:) For t.'le above purpose Enc.;r. Radova."l pro:nised to =ake available the data 
of cos~ so far incurred in the next week "r =a.xi:lnm 15 days &.~ 
E:'l~. C3li~.:i:-s l.:lldertook to !ollc:;w '-'? oc ~!:is. S!4ould :!or JJny reuo:i 
::he d~t"' of c:::>st not be available within a reasonable ti::le, it is 
suqqested t~at the cost data shctuld be eonstrv:ted usin9 extrapolations 
of !t'&r.-hour estiaates from Davao experience and "PPlyinc; loc:al la.bor 
rates. Mr. Brion is in agreement with this suqqestion. 

It is felt that the a!)ove repre .. nts the only professional way of rounding 
·up project activities c;iven the extr_. uncertainty with regard to fmther 
activities towards completion of the construction. 

CC S Jllr • '1' • k1\qu."\ I JIJl/Mani la 
Mr. 1t. Hallett, AGitO/OIO, UN!DO/Vie:ma 
Mr. H. Brion 
:-~,G. .. a.a.~.%1J "iiiv. c. e&liwara 
Engr. A. Radovan 

---,,..·" --. ~ -. ~ ,,_ .... ....; _.: 

G •. L. Narasimhan 
l Sn>FA 

. ·--
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dlEX VIII 

3 July 1986 

'l'he Officer-in-ch&rqe 
Office of the Governor 
Luc:en& City 
Quezon Province 

Dear Sir : 

Subject : COCCINU'l' WOO DEXIHSTRATIOH HOOSE, 
talIDO Project No. SI/PHI/84/801 

"9 are in receipt of coat data on the above Project, which vu 
jointly spansorad by QIIDO-Vienu an4 tllDP-Manil&, in cooperation with 
your office. The cost data vu -sutaitted to the undersiCjned on 2nd May 
1986, ai.ost a year after the .- data -. requested froa the Project 
Director, who is al90 the Provincial Enc)ineer of gue&on Province. We have 
analyzed the cost data and wuld like to share with you our observations 
and findin9s on the data sul:aittAd to us by the Project Director : 

(a) The total project c:ost amounted to about P647,000. This 
amounts to P6,470 per sq.a., which is approxiaately the 
c:ost o! aulti-storey c:ondcainiums or first class 
residential buildings in Dasmariiias Village or- Forbes 
Park, in the P~ilippines' premiere town of Makati, 
Metro Manila. 

(b) There is a charge of P237,360 for project supervision and 
administration. This amount is quite unrealistic. This 
is the first project ve have handled under UNIDO sponsorship 
where the 8Upervisior. and administration cos~ a.aunt to 
36.67\ of the total project cost. 

Among the charges under tbia item were c 1,032 un-hours 
each for the Project En9ineer, the ror .. n, the TiMkeaper/ 
Record Clerk, and the Toolkeeper/Storekeeper Clerk. It 
.. y be possible for the Project Engineer and the For .... n to 
have spent 129 un-clays each (1,032 an-hours) if they were 
on the job. However, the Consultants do not recall that 
the Project Engineer spent that much t1'1e dur1"9 the 
construction of the Project. In fac~, the first Project 
Engineer, ~r. Nierva, v.s relieved of his duties in this 
Project because ot excessive absenteeism which led to 
mistakes in delineatin9 the lay-out of the coco wood house. 
The post of Project En9ineer was then aHigned to Hr. Lito 
Ayala, who had to carry this responsibility in addition to 
his other aultifarious duties at the otfice o! the Provincial 
EncJineer's Otfice and supervisor for coco vood preservation 
and prefabri~ation operations. This prevented hill fro• 
devoting the stated lenqth of tiaae to the Project. 

Furthel'llOre, for each 9r0\lp of construction activities, as 
can be seen in the attached sheetJ, it will be noted that 
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there are cha.rqes for the services of Foremen and Civil 
Engineers. Therefore, there is no basis for char9inq another 
1,032 man-hours or 129 man-days each for Project Enqineer and 
Foremen. As far as the services of the Timekeeper and Tool
keeper are concerned, we believe that 1,032 man-hours for the 
job under the Project is too auch! Had they really spent that 
auch ti.me wt>rkin~ on the Project then this cost data WQUld 
~.ave been subaitted to us at a much earlier date and in a sore 
understandable and usable fora!!! 

The same odd situation is also reflected when the Project's 
unit construction cost and supervision and adainistration costs 
are co.pared to data fuia the local conseruction industry. 

Aalong the .ore glaring discrepancies in the presentation of cost elements, 
ve would like to call your atteetion to the followifttJ 

(c) I'l'EM 2.12 COST OF BU:ICDIG axo LOG BOLTS 

Cost El..ent (iii) Cost of !quipment Usage: Pl0,431.50 

'ftle equipient osed in buckinq coco 109 bolts into desired 
lenqths is the chainsaw. 'l'he chainsaw used in the Project 
is the short DOdel having a savblade lenqth ot about 20• 
or 50 ca. At the tiae the chainsaw was used in the Project 
it cost a.bout P6,500. Therefore, it •us thAt t.he Project 
was charged with the cost of about 1-1/2 times the oriqinal 
value of the equipment used. This is quite unrealistic 
and leads one to question the accuracy of the manner the 
cost data was generated. 

(d) ITEK 2.14 COST OF LOADING AND UNLOADING COCO LOG BOLTS 

Cost Element (iii) Cost of !quip!D!nt Usaqe: Pll,920.00 

An amount of PJJ,920 was charqed for the cost of equipment 
used in loading and unloading coco 109 bolts. Durinq actual 
observations of the loadinq and unloading operations in the 
course of the early stages o! the Project, loading was 
principally don• .. nually with the aid of a winch cable 
attached to tlw front of the six-by-six dump trucks. This 
•thod of loadincJ coco·log bolts on the dmp trucks was 
never chanC)ed throu9h0ut the course of the Project. un
loading at the •aw&ill site was done by tiltin9 the duap 
carria9e of the duap truck and the job was done within a 
few ainut .. • time. In ca .. the dmp truck tilting MChaniSll 
did not operate while unloading c:oc:o 1ocJ bolts at th• aill 
site, the crar.e (equipped with 9rapplinq claws) be~on9in9 
to the sa,,,.illing contractor was u•ed to unload the duap 
truck at no charge to the Project. This was dono upon 
repreHntation of thia Consultant witti the sawmill una9•
•nt. rJnfortunately, no forklift or crane was obHrv•4 
during the visits to th• coconut stem 10991r19 operations •t 
linah&-an, Paqbilao. 

In the light of this obserTation, theretore, the a110Unt of 
P33,920 could not be accepted as realistic. 
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Ce) ITEM 2.15 COST OF HAULING COCO LOG BOLTS 

Cost Eleeent (lii) Cost of Equipment/Vehicle Usaqe: P26,SSO.OO 

'ftlis amount shou.td be adjusted to deduct the cost of vehicle 
or equipment usaqe durinq one leq of the round-trip journey 
froa coco log cuteing site to the sawmill, or vice-versa. 
vhen tile vehicle vas used for other purposes (like hauling 
other foims of a&teri•ls : rocks, cement~ etc., which vere 
needed by the EncJ:.neer' s Office for ot: 'r l)rojects) • There 

• . vere & nUllber of instances when this hi._ ;ened. 

(t) rrEK 2.221 HAULING msr CDtPOltElft' ALl.al"ED m THE TRANSPORT 
OP l(lU.ED UltBER nae 'rBE SAlllILL m SARIAYA, PAGBIUO OR 
THE JOB SITE IH LUCEHA CITY 

Th.a cost report indicate a total of 181.28 cu.a. of ailled coco 
lumber as havincz been transported at a total cost of P37,962. 
Records in the possession of this Consultant on the daily coc:o 
lumber production shoved a total of approxillately 66 cu.a. of 
ailled l\Dber for the entire Project. It is therefore, 
impossible to have transported 181 cu.a. of lUlllber fraa the 
saww.i.11 to any of the three (3) processin9 or utilizatio1. areas 
of the Project. 

(g) ITEM 2.222 and ITEM 2.41 COST CHAP.GES OH CCA 'l'REATED COCO WOOD 

It is a fact, supported by pictures taken by these Consultants 
durin9 the progress of the construction phase of the Proje<:t, 
and inc:ludiRCJ the pictures taken during the monitorin9 visit' 
in company with officials froa UNDP-Manila, that there vas no 
prefabrication activity involvin9 the above-cited item
caaponents of the coconut house. In fact, these items : 
shingles Z"OOfinf, •idincJ• and partitions were installed •en 
situ•. Thenfore, cbaqes on tl-.e prefabrication of the &bave
aentioned thr .. (3) ccmponent• of the c:oc:o wod house are not 
acceptable. 

Amonq other Iii.nor disc:repanc:les in cost charges are the follovinCJ : 

i - It ia not rudily acceptable that the labour pay rate in 
the Philippines particularly in Lucena City 1• P30 per 
man-hour. This a.:>unts to about P240 per day, which is 
unbelievable in the Philippines. Perhaps it was munt 
as i')O per day ? 

ii - There is also a po••ible breach of professional ce9ulation 
in connection with electrical installation works. There 
is a cost charqe of PS60 for thi labour of a C.E. (Civil 
Enqineer). If this Civil Enqineer was used to supervise 
the electrical installation works then the Project 
m.l.naqcmcnt broke the professional rcqulation code 
requirin9 that an Electrical En9ineer should supervise 
electrical installation works. 

In view of the foregoincJ, your Consultants find it impossible co accept 
the coco wood project costs, dated 25 April 1986, as reported by the 
Provincial Engineer, who vas concurrently the Project Director. We are, 
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therefore, constrained by time limits to proceed with the completion of 
our respective reports without the use of the cost data submitted by the 
~roject Director. 

Attcht.: as stated. 

cc: R. M. Hallett, UHIDO-Vienna 
SIDFA, UNDP - Manila 

Very respectfully yours, 

UHIDO Project Consultants 

HORATIO P. BRION 
Secondary Wood Processinq Consultant 

• 

• 
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