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The monetary unit of the Repi:.f:lic of the Philippines is the Peso (P).
The surrent official rate of exchange for the Pesc is ?14.00 - US$1,00.

The following acronyms are used in this Report :

DGIC - Davao Gulf Lumber Corporation, Davao CTity
Philippines, participant, lumber processing
Zim in this Project

FAO = PFood and Agricultural Organization,
United Natioms

PCA « Philippine Coconut Authority, A Philippine
Government agency respomnsible for the
coccuut industry,

PCA - ZRC - Philippine Coconut Authority - Zamboanga
Research Canter

SPDA = Southem FPhilippines Development Authority,
the Project's implementing agency of the
Philippine Govermment,

UNDP = United Nations Development Programme

URIDO - United Hations Industrial Development
Organizration

SIDPA -~ Senior Industrial Development Pield Adviser

A hyphen between numbers (e.g. 1 - 3) indicates the full range
involved, including the beginning and end points,
A full stop (,) is used to indicate decirals,

A comma (,) is used to indicate thousands, millions, billioms,

The following symbols aund/or abbreviations are used in this Report :

Us$ - US Dollars, currency unit of the United
States of America

R? - Philippine Peso, currency unit of the
Republic of the Fhilippines

mm - millimetor, 1/1000th of a mster

cm - centineter, 1/100th of a meter




2 »50m x 100 mm

Cu, e
pcse.
No.

Man-Hours

coco

T& G

V=Cut

cCa

ICcT

T&3B

LevV

L,
SR

Pcs.

diameter
inches
foot or feet equivalant to 12 inches

pleceg -~ thickness and width
measurements

meter, metric unit of length

cubic meter, metric unit of volume
pleces, denoting unit of quantity
number

dan-Hours, unit of work performed
per cent, 1/100th part of a whole
coconut

Surfaced on 4 sides, referring to a
board whose 4 sides have been planed
smooth,

Tengue and Groove, a system nf
j~ining wood flooring pleces.

A system of joining woodem walling
boards, characterized by beveled
edges to form a V-shaped groove at
the joined edges.

Copper-Chrome-Arsenate, a wood
preservative compowmd

Tungstea Carbide Tip, a hard metal
alloy used to reinforce the cutiing
gsurfaces of tools.

Toilet and Bath

Iight and Vent

Iinear Meter

Simple Rabsetted wood Joints
characterized with L Section

cubic meter
square meter

plecer




PROP = Profiled

P.G.I. - Plain galvanized iron sheet
a.I. = Galvanized iron

FIX, < Abbreviation for finish

Reg, Yo. - Registration Humbexr

TAN = Tax Account FNumber

PTR No. = Professional Tax Receipt Number

dention of company names and product brauds do not imply endorsement
by the United Nations Industrial Development Organization (UNIDO).
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DERONSTRATION OF COCONUT ¥OOD URILIZATION IN LOW COST HOUSING
(ONIDO PROJECT No, SI/PHI/83/801)

1.1 PEQJECT BACKGROUND

Over the last seven and ome half years United Nations Development
Program (UNDP) has been supporting an FAO and UNIDO project
devoted to research on the provcessing of coconut wood, The
Philippine Coconut Authority (PCA) has beem the local implementing
agency. A Coounnt ¥ood Processing Centre was sstablished in
Zamboanga with equipment donated by the govermment of New Zealand,

Intemxive research and develcpment activities led to the
development of technology for the axtraction of lumber from
coconut trunks, A sawmill was set up with special systems to
handle coconut trunks and special blades for smooth cutting.
Experimentation was also undertaken on the preserwvatian of coconut
wood for use as materials for building comstruction.

In 1982, UFIDO joined the project to put the developed technology
into industiial use, particularly in the comstructiomn of low cost
housing. To that end, UNIDO undertook as first task formal
grading and testing of the lumber and the design of prototypes for
low cost housing,

In addition to the grmading undertakemn in the course of work,
special grading and testing has been undertaken at the Forest
Prcducts Research and Development Institute., These tests are
considered to bo of prime importance since they will provide the
necessary certification for the quality and durability of cocanut
wood and also for the proper utilization of lumber extracted from
differen’; parts of the trunks, Several coconut houses have
alreedy been designed and constructed at the PAO/UNDP Centre in
Zamboanga, UNIDO on the besis of this experience proceeded to
draw up, through a local firm architect's plans that would conform
to the relevant building regulations and satisfy financiang
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requirements. The designs were based cn ssveral modules which
can be asseabled into different types aud sizes of houses, At
the same time an ereciion manual was prepared to specify the
materials and the teckniques to be ugsed in the constraction of
such houses.

PROJECT CONCEPT

As a result of the coconut wood technology developed in the
Philippine Coconut Authority - Zamboanga Research Centre (PCA=ZRC)
and the design for low-cost housing developed by UNIDO wnder
Project No. RAS/81/110 the necessary know-how has been made ready
for application in commercisl construction, Several communities
and private builders have expressed interest in building low-coast
housing from coconut wood, To meke this a reality it mas
necessary to construct a proto=-type hougse, The Southem
Philippines Development Authority (SPDA), an agency of the
Philippine government, offe~ed to construct the proto-type house;
while the Davac Gulf Lumber Corporation (DGIC) agreed to process
the coconut tree trunks into lumbexr and other housing components.
UNIDO provided two comsultants who assisted the SFDA and DGIC in
the conduct of the various activities of the Project. The final
reports to be prepared by the UNIDO consultants will peol
together all the generated information in order to draw
conclusions regarding the utilizatian of coconut wood botl Lrom
the point of view of acceptability to commercial enterprise,
government and the consumer on one hand and its esonomic aapects
on the other,

PROJECT OBJECTIVES

1 - Agsist SFDA in its intention to promote the use
of coconut wood in low-cost housing.

11 <« To demonstrate the use of coconut wood as a
building material and determine its viability
for low=-cost housing according to UNIDO designs.

111 . To develop construction techniques and
specificationa on the use of coconut wood as
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a building macterial and %o make any modifi:cations
to the plans and erection manual develcped by UNIDO

if any were needed.

IT, ORGANIZATION AND MANPOWSR PARTICIPATION

2,1 URIDO CONSULTANTS ASSIGN:SD TO THE PROJECT

2.1.1

2.1.2

HORATIO P, BRION = Lumber Prucessing Technology,
Secondary Wood Cost analysgis and report
Procesging Expert

GREGORIO G. STA, HMARIA - For Design, Constructiam
Designing Architect and Supervision and Certification
Consultant

Assisted by:

i « Cesar Caliwara = Structural Sngineer Consultant
ii - Ezxmesto Villaocs - Sanitary Engineer Consultant
1ii - Jose Enriques - Blectrical Engineer Consultant
iv - Edgar Hidalgo - Asgistant to Designing Architect
v - Remigio Nagayo « Documentations and Recorder

2.2 SPDA PROJECT YANAGEMENT TEAM COMPOSITION

2.2,1

2.2.2
2.2.3
202.4

2.2.5

PI0 J. A, VBLASCO - Project Officer-in=-Charge

Chief, E%T3 l_):l.vis:l.an, QPNS

Oscar Paradero = Lumber Processing Supervisor

Ploro Virtuccio - Coconut Logging Supervisor

James Salwdor « PTimekseper and daterials Control
Officex

Anatolio Alcoheres ~ Construction Foreman

2.3 SCIELULS OP VISITS AND TNSPECTION OF UNIDO CONSULTANTS
ASSIGNED TO THE PROJECT No, SI/PHI/83/80]

2.3.1

October 25=26, 1983, OPDA, Daveo City, Philippines

Party of three (Dosigning Architect, UNIDO Comsultant and
SIDPA, UNDP-MLNILA) had a conference with SPDA Administrator
and other officials regarding project document and briefirg
on SPDA activities, Survey of possible site and sources

of coconut stems were sonducted, Visited differemt

aisting sawmills for possible participation in lumber

processging,

.
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2.3.3

2.3.4

2.3.5

2.3.6
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Novamber 23-26, 1983, SPDA, Dawag City, Philiopines

Party of two (Designing Architect and Assistant Structural
Engineer) had a confersnce with Project Officer-in-Charge,
SFDA, identification of exact site, soil tests and ground
breaking activities, Layout, staking and excavation started
for all fowmdations and septic vault,

D be - SPDA, D

Inspection of an-going Phase I of Construction (Concrete

and Masonry Works) and a conference with UNIDO Consultant
and Project Officer-in-Charge, SPDA, regaxding plans and

coco wood requirementa took place.

Peb SEDA e

Inspection of on-going Phase II of Comstruction (Coco_ Wood
Construction Torks) and conference with UNIDO Consultdnt
and Project Officer-in-Charge, SFDA, regarding revizions
of bill of materials dus to difficulties in sawmdlling
desired sizes of coco wood for specific components were
held,

Ped SPDA, D

Asgignment of one (1) Project Insvector representing the
Designing Architect to supervise on=going Phase II of
Construction was done, He assisted Preject 0fficer-in-
Charge in the suvpervision of coco wood processing and
treatment when UNIDO Consultant left for Hanila,

- 83, SFDA, D C

Party of two (Designing Architect and SIDFPA UNDP-MANIIA)
inspected the progress of comstruction and coco wood
processing, They had a briefing and conferemce with UN
Resident Representative and UNDP Head to the Philippines
visiting the project and SFDA Administrator and other
officials regarding the on-~going and future coco wood
projects, Ocular inspections of house under construction
and coco wood treatment processes,




243.7 Aprdl 24-25, 1934, SPDA, Davag City, Philipoipes

2.3.8

Party of two (Designing Architect and SIDFA UNDP-KANILA)
ingpecisd the Substantial completion and inauguration of
coco wood house during the SPDA 9th Anniversary Celebration
wherein the inauguration was aone of the high-lights of the
whols day activities, The inauguration was attended by
national and local officials, members of diplomatic corps
and businessmen and industrialists in the wood and housing
industries,

33 SPDA, D C a

Party of four (Designing Architecit, Consulting Structural,
Sanitary and Electrical Engineers) inspected the project
for certification that the construction was dane in
accordance with the design and erection manual as well as
modificatians,

The following were the observations and remedial measures
taxeng

1 « The Degigning Architect formally rejected the
installed Grade C floor boards and recommended that
thoge be replaced with Grade A, The Project Officer
in-Charge was also adviged that the rough finishes
on flooring, sidings, jambs and blades of jalousies
and other coco wood fiaishes should be sanded to
desirable smoothmess before f£inal surface finishing,

Mnishing schedules ¢f oil and flat wvarmish were
furnighed the 0fficer-in~Charge of the project for
future imvlementation.

i1 - The Consulting Structursl Engineer inspecied and
measured Iloor and roof girt deflections and gave
instructions for remedial measures, The alight
defloctions were reported to be negligible and
within tolermpnce of structural design.
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iii -~ The Consulting Sanitary Engineer checked all
sanitary, plumbing and water supply system to
be in accordance with the design and government
regulations,

iv - The Consulting Electrical Zngineer inspected all
the control devices, checked the elecirical and
power supply systems and found them to be in order
and done in accordance with the design except for
the minor omission of an electric meter which was
not necessary in this particular case because
SPDA generates its own electric power,

2,309 Jume 13-16, 1984, SPDA, Daweo City, Philippines

Party of two (Designing Architect and UNIDO Consultant)
inspected the project amd held conferences and de-briafing
with the SFDA persomnel involved in the project.

The engineer and foreman were de-briefed by the Designing
Architect and th~ UNIDO Consultant. Notes were taken
covering important observations and experiences during
the execution of the project, Techniques developed were
also noted as well as non-conventional systems using coco
wood as material in the construction.

Thorough inspections were done on almost all the coco wood
components and recorded by photographs, Sanding and
finishing with 0il was demonstrated by the UNIDO Consultant
on the proper procedure and applications.

Costing records on materials and labor usage were reviewed
and summarized for inclusion in the final report,

The sawmilling plant was visited again for an interview
with the production engineer regarding the profiling
operations which converted coco boards into floor, sidings,
and ceiling boards, The interview revealed difficulties
experienced in the profiling processes due to the grain
characteristics of coco wood and also the profiling blades
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7. BXTERIOR, DOUBLE AND PARTITION WALLS

‘1, MASONRY AND CONCRETE WORKS

‘2, BUILDING FRAMEWORKS, POSTS AND STUDS
3, FIOOR FRAMING AND FLOOR BOARDS

‘4. ROOP PRAMINGS AND SHEATHING

5. ROOP SHINGIES RIDGE ROLIB/FLUSHIHG

6. SIDINGS, WALLS AND PARTIEIOI STUDB

8, CEILING JOISTS AND NANGERS
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10, PABRICATIONS OF FENESTRATIONS

11, DOORS. JAIIBS WINDOWS AND IDUVERS

12, SPAIRS, BALLUSTERS AND BALCONY RAIIS
CABINETS CIOSETS KITCHBN AHD COUNIERB

- -

14, PLUMBING AND WATER LINE PIPING
15, BLSCTRICAL WORKS

16, B BRUSHING AND FINISHING (DEMONSTRATION)

17, RBRBPORT WRITING
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used in conventional lumber,

The production engineexr reported the experiment to
reinforce the regular blades wiih stellite tipping which
turned out to bde very successful in profiling all the
boards, Reinforced bdlades were shown and recorded by
photographs, Profiling, however, of Tongue and Groove

(T & G) sections for floor boards were substituted with
"1l" sections inspite of the stellite tipped blades as the
T &£ G profile developed chipped edges and tongues,

Purther studies and techniques were recommended by the
UNIDO Consultant on the matter,

The sawmill management reported further their reéeipt of
inquiries on coconut lumber, both from local and foreign
buyers, for use as building materials, in manufacturing
furni ture, woed crafts and other novelties,

III, DESIGH, MANAGEMENRT AND SUPERVISION
VP CONSTRUCTION ACTIVITIES

3.1 JPRE-CONSTRUCTION ACTIVITI=S

The United NHations Induatrial Development Organization (UNIDO)
approved Project No, SI/PHI/83/801 in September, 1983 and a
Special Service Agreement was signed on October 18, 1983 in

Manila with the archicect's firm of Gregorio G. Santa Maria.

The gite was selected in Southerm Philippine Development Authority
(SPDA) Compound in Catalunan Pequedo, Davao City, Philippines by
the Designing Architect and approved by the representatives of
SPDA and UNIDO,

On October 25, 1983 during the meeting of UNIDO and SPDA
representatives held at the SFDA Head Office in Dawvmo City, both
parties agreed to test further the flexibility of the dexign
developed under Project Bo, RA3/81/110, coco house Nodel A,
adaptable for urban and rural use, SFDA, with the concurrence
of UNIDO, chose ifodel A, Duplex Type, to be used as quarters for
the visiting members of the Board of Directors, Grownd breaking
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activities were held in the middle of November, 1983,

The Dexigning Axchitect'!s firm prepared additional plans
(Annex I), bill of materials and specifications (Amnex II) for
the construction of Model A, Duplex Type, coconut wood
demonstretion house,

An erection manual was prepared based on results of Project

SI/PHI;83,3Cl and was revised as the work progressed (and wiil be

1ssued separately).

COCONUT WOOD MATERTAT, USAGE AND SURFACING
COMPONENTS SIZES GRADES TREATMENT REMARKS

Post (built-up) 1C0mm x 100om 4 S48 AD
Floor Girt 50om x 150mm A S48 AD
Floor Joint, block

and bridging 50mm x 125mm A S43 AD
Roof girt and block 50mm x 150mm A S43 AD
Bafters and block 50mm x 150mm A S4S AD
Purlins and block 50mm x 50mm A S48 AD
Shingles 100mm x 400mm A,B & C cca
Ridge Rolls 180mm x 150mm A,B & C cca Profiled
Facia Board 12mm x 100mz A& B KD CcCa Profiled
Plashing 100mn x 100mm A& B AD ccaA Profiled
Floor Board TG 18 x 100mn A& B XKD Profiled
Siding boaxd and

cedling board V-Cutl2mm x 100mm B & KD Profiled
Corbel 50mn x 150mm A 343 AD
Door/Window Jambs 50mm x 100mm A KD Profiled
Door Primes/Panels 12mm x 100mm 4 ED Profiled
Window Blades/

Zigzag/Louver 12mm x 100mm A& B KD Profiled
Stringers/Steps 50mm x 150mm A S43 AD

(builteup)

Handrai{ls/balusters

and railings 50mm x 100mm A S43 XD
Studs 50om x 75mm B & C 343 4D
Ceiling joists

and Hangers 50 x 50mm B & C Rough AD
cabinet Frames mixed sizes 4 343 KD Profiled

Pinished lumber

Porms and scaffoldings mixed sizes A,B &C Rough AD
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3.3 SCHEDULE OF COCONUT YOOD TRRATXENT

4.1

4.2

3¢3.1 General
Dipping in Sodium Pentachlorvpenol (HaPCP)

3¢3.2 Boiling Soalking
CCA solutiaon for reof shingles, canopy members, facia
boards, flashing, ridge rolls, portion of roof girts.
3¢3.3 ZErushing

Creosote~borme HaPCP (Solignmmn) for wood in comtact with
concrete CCA solution for exterior components under roof;
boron seclution for interior componemnts.

IV, ZFHASE ONE - CONCRSTE AND XASONRY CORSTRUCTICN

STAKING AND RXCAVATTON
(ignex IT, EP-2, Pigure I, Under Serarate Cover)

After the ground breaking astivities in mid November 1983, aite
clearing, lay-out and stalking, and excavations followed,
Chainsawing coco stems to r-uvide stakes, batter boaris and
scaffolding materials was done near the comstruction site.

The ground was fairly level., Poundations were staked and batter
boards and cross bracings were installed. The top of the batter
boards wore leveled using straight edge and spirit level. The
exact location of excavations were determined by actual
measurenent on &il intersection by strings tied foliowing the
layout per excavation and staking plan, A plumb~bob was used to
transfex measurements on the string to the ground,

INSTALLATION OP REBARS FOR COLULN POOTIEG, WALL FOOTING & COLUMNS
ox e P Under Sevarate Cover

Bottoms of excagwvated foumdations were fairly leveled, Rebars
(CP-1 see Bill of ¥aterials, Revised) were inatalled with tie
wires at every intersmestion and interconnected with wall footing
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4.5

4.6
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dowel (ID-2, see Bill of Materials, Revised) and vertical bars of
colums in conformity with the diznemsions snd rebar detail plans,
After rebar installation, stone block spacers were provided

fo clearance between rebars and gaavel f£1l1,

MILXIEG AND POURING OF CONCRETE FOR FCOTIRNGS
ex ITT, EP- Under Se te Cove

Class A concrete mix was used : that is, for every beg of cement
(50 Kdlograns), mix 0,057 cubic meter of sand, 0,113 cubic meter
of gravel and about 23 to 27 liters of mater. MNixture was turmed
over by shovel until it was evanly mixed for wniforw

consistancy, Water was added intermittently while mixing wmtil
entire mixture was wnifora throughout. Concrete mix was placed
in final position and compacted immediately.

PLACING OF FORMS POR COLUMNS, DOWBL BARS AND SPREL STRAP PLATES

ox BP Under Separate Cover

Porms for columne were fabricated and erected with necessary
supports such as stakes, nailers and cross bracings, Afterwards

form works, dowels and steel post 'atnps were inatalled over the
finish level of columms, and were secured in their correct
positions by means of coco wood, Stmaps were located as per
detall plans and were further secured from displacemeat during
the concrete pouring,

MTXTNG AND POURING OF CORCRETZ FOR COLUMES

{Angnex ITT, EP-5 . Under Secarate Cover)

Class A concrete mix was used for all columms and compacted
properly. Electrical and sanitary pipes were embedded in concrete
as well as all steel straps on their correct positions. Coco

wood forms were removed after seven (7) days,

G QP SCAFFOIDING RMS AND FOR_BAICONY,
GHT AND VENTILATION SHAPT AND TOILE? BATH

= der Se te Cover)

Coco wood scaffoldings and forms were installed for all slabs and
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beams, All siding forms were installed after installation of all
rebars for 21l beams and slabs were completed. The balance of the
steel post siraps and machine bolts requirements were installed
as indicated in the plans,

Concreting of beams and slabs were done with the same Clasg A4
concrete mix, Same pouring procedures wvers followed and concrete
structural and slab components of the building were completed.
Forms were removed after 28 days, except those which supported
building components which would be subjected to additional loading
during the construction activities.

P CONCRETE LIOW B CHE

- Se te Cove

The mortar mixture for laying CHB required 0,085 oubic meter of
sand for every bag of cement (50 kilograms), Mixing was done on
a fabriceted mixing pad made of coco wood,

Concrete Hollow Blocks (CHB) wers laid layer by layer and
reinforced as designed and with the required diameter and spacing
of rebars, All the empty CHE cells were filled with mortar and
tamped until they ware fully compacted. Rebars were spliced with
three sets of tie wires spaced at & minimm 300mm apart, All
vertical bars wers extended to protrude to the lintel beams of
slabs of the toilet and the light and ventilation shaft areas as
shown in the detail plans,

All concrete and masonry finishes were <5 plain plaster finish,
axgept in the toilet and bath floor and walls, wherein all were
tile finish as per plans and specifications.

Specialcanstruction featured the reinforced concrete stilts
(columms) on which all coco wool posts and girts weie mounted as
the major structural comstruction joints of concrete and coco
wood to assure acceptability, bankability and resistability to
natural calamities such as typhoons, earthquakes and rains, 4ll
the design features vere expected to keep the house in good
condition like any other trmditional lumber speciesused in

building and housing construction.
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V. PHASE TWO - COCO ¥OOD PABRICATION AND INSTALLATION

5e¢1 STS . G 3
ax BP=2 Unde e ve

Bullt-up posts were fabricated on the job xite with two pieces of
Grade "A", 50 mm x 100 mm boards selected and matched in pairs,
Both contact surfaces were applied sith "Solignum® brand wood
preservative before nailing together with 75 mm common wire nails,
All nailings were pre-drilled, Holes were drilied through-and-
through the first member axd penetrated the second member by about
18 mm using drill bit one size smaller in diameter than the 75 mm
nail, Hails were spaced at about 30 mm on both faces and with
about 25 mm back clearances between nails,

Bullt-up posts were installed on the fifteen (15) reinforced
column stilis using two 19 mm x 127 mm machine bolts for anchorage
to the steel post straps embedded on top of each and every stilt
ag per detalled plans, All coco wocd in contact with concrete
wore coated with "Solignum®, including the concrete portion in
contact with the post ends,

A1l posts were braced for lateml movement by using other coco
wood materials available on the site which also served as
scaffolding for the installation of other coco wood structural
framings, The coco wood posts were hard and heavy to handl: and
work as compared to other Philippine mahogany species,
Difficulties in nailing and crouss cutting were experienced by the
carpenters specially with Grade "A" coco wood,

It was determined and decided that all nailings shall be
pre=drilled and preferably with high grade steel nails because
inspite of pre-drilling, to drive the nail another 6 mm to 9 mm
into the coco wood required six to nine hammer strokes which
sometimes were not still successful. A serious study is
necessary to solve this aspect of the problem,

The same problem wes true in cutting of coco wood wherein the saw
required sharpening afier sbout ome third (1/3) normal use in
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Philippine mahogany wood species,

Thus, it can be understood that as was experienced even from the

very begimning during the lay-out, staking, scaffolding and posts
erection phase, the construction work was slow and delays emsued,

FIOOR GIRTS, Grade A D -
EP=2, M 6, Under Separate Cover)

Floor girts were installed and connected tc all the 15 built-up
posts as per plan by means of 16 mn § x 229 mm machine bolts at
all ends, Installation of the others was done at one end by
means of 16 mm § =x 229 mm machine bolts and the other emds by
means of twisted steel strap with two 19 mm # x 300 mm anchor
bolts and two 19 mm § x 76 mm § bolts. Ainchorage of floor girt
to pheriperal heams of light and vent sha®t was by means of anchor
bolta. All installation was in accordance with the plans and

erection manual,

5.3 FIOGR JOTSTS, Grmde A, S4S, ALr Dried, 50w x 125w

ax 3P Ind Sev te ve

The floor joists were placed in accordance with the second floor
framing plan and tempormrily nailed to the floor girts and their
positiocns on the floor girts were mariked, To install permanently,
every other marked joist was removed to give space for the
pre-driliing and nailing of the next jJoist to the bridging as
well as the Joists to the floor girt. Pre-drilling wers through
and through plus about 6 mm to 9 mm to the nex: member (floor
girt or bridging) and nailed using 75 mm x 100 mm long nails,

The procedure was repeated until all the joists and two lines of
bridging were all permanently installed.,

The top level of Jjoists were checked by running a string from one
and to the other and by spirit level., 4ill faults were corrected
imediately, including the bridgings., After installatiom,
deflections, twists and other unususl occurence weres checked and
found to be all in oxder except a very negligible springy
vibration or movements when sudden force or pressure was applied,
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ROOP SIRTS, G A 3 D -
Annex III. EP- der Se te ve

Scaffoldings and bracings were erected to prepare the installation
of roof girts to posts. Roof girts were installed and connected
by means of 16 mm x 229 mm machine bolis with waahers.
Constructicn joinis were per design and detailsz in the erection
manual, All comnections to the posts were very rigid, leveled,
plumbed thile poaitions of all rovof girts wers checked to receive
the interconnection to all rafters,

RAFIERS e A S xr b 4

- Under Separats Cover

Rafters were inatalled by intercomnecting it to the girts, using
twisted steel strap plate at cne end with 16 mm 4 x 75 mm long
belts., DTimber blocks wers inserted between rvol girt and rafter
and nailed before the machine bolts were tightemed, "I" ateel
plate at the other end (roof apex) were used with machine bolts,
while timber blocks were ingerted and nailed before tighteming
the bolts. The rafter tops were checked by using a coxd siring
across the rafters from one end of the rwof framings to the other
end to assure a wniform level among tiae rafter emds, INo
deflections, twists or other abnormal behaviour were observed on
the rafters,

PURLINS, Grade A, S43, Ajr Dried, 50 mm x 50 pm
(Amnex I %: Annex III, Pigure 7  Under Separate Cover)

After checking that the rafters were all secured rigidly, purlins
wexe installed with spacing of 150 mm (instead of 125 mm as
originally specified), starting from the bottom of the raftexrs
going up to the pitch of the roof framings, The purlins were
pailed (pre-drilled) to the rafters, with coco wood blocks in
between per design and erection manual, Even level of the top
edges of the purlins was checked and assured by running a piece

of astring acruss the purlins from one and of the roof framing to
the other and,
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TYPS I (MARTNE) PLYWOOD SHEATHING 6 mm x 4* x 8¢ , Grade C
( Amnex I % ) , Under Separate Cover)

Spacing and leveling of purlini were checked to be sure that the
purlins were rigidly installed with dlocks in place, 6 mm thick
marine plywood sheathing was installed for waterproofing, Joints
of 6 mn merine plywood sheathing were sealed against rain water
leaks by ordizary maskirg tape instead of epoxy sealant as
specified due to non-availability of the laiter, Harine plywood
sheathing in future construction will be "optional™ as it was
observed that it is not a must, Deleted alsc were the 910 mm
strip 15 pounds specified roef tar paper waterproofing as it

was found not neceasary provided the mame design and sizes of
shingles are adopted,

COCO WOOD SHINGLIES, Grade A, B, and C, Rough, CCA Trested

12 mn x 21 mm X 100 mm x 400 mm
(Annex I A—‘&45) , Under Separate Cover)

Coco wood shingles were installed after complete installation of
the plywood sheathing, The shingles were installed over the 6 mm
thick marine plywood on 50 mm x 50 mm purlins, in straight single
courses, but doubled at all eave edges, The butts of the first
course of shingles projected beyond the edge of the roof sayes
by 50 mm, Spacing between adjacent shingles (side joints) was
adequate for expansion, shrinkage and warping, No joints in any
three succeszive courses were in alignment, thus helping assure
better leak-proof properties of the roofing system., Installation
started from the lowest eand of the eaves going upeach shingle
being fastened with two galvanized iron common nails to the
purlins, Each nail was placed approximately 19 mn from the side
edge of the shingles and not more than 25 mm above the axposure
line, All nailings were pre-drilled and nails were drivem flush
with the shingle surface but not too deep to prevent the nail
head from crushing the wood, Installation of wood shingles at
the ™ 3ge was altemately overlapped to conceal the nails, All
pro=drilling were tirough and through penetrating to tha purlins
by at least 6 mm,

It was further observed that the shingles may be fabricated longer,
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up to a maximum of 60 cm, and the purlins spacing can be 25 om.,
thereby reducing the number of purlins and increasing the
effective rvof coverage of shingles to 200 mm, The shingles shall
remain 100 mm wide because of coconut trunk diame%er constraints,

The shingles roofing exposure to the weather showed negligible
shrinkage after three months, Only slight warping, but ro

splitting was observad, Coco wood shingle design, fabrication
and installation were fournd to be in good order and condition,

COCO WOOD RIDGE ROLILS AND PLASHING, Grade A gnd B

CCA Treated, Pre-fabricated

(lanex I L‘Z“b and A—gs- s Under Separate Cover)

Degigned and developed by UNIDO Consultant on Coco ¥ood processing,
ridge rolls and eaves flashing were fabricated from quartered

solid coconut trunks, The ridge rolls and flashings were installed
with 50 mm balf lap Jjoints and attached %o the Toof framings with
galvanized iron straps with lead washers on top. Such design and
fabricaticn in the mills dpem opportunities to design other types
of roofing compcnents., The color and texture of the wood shingles
were beautiful, This is further enhanced by 100% use of coco wood
roofing meterials and rovofing accessories, Comer pieces similar
to the ridge rolls or flashing are recommended for ugse om corner
joints of exterior sidings in the future,

FACTIA BOARL, G e B C «C
(Amnex I %1 » Undexr Separate Cover)

Facia boards were installed along the emds of puriins om 50 mm

x 50 mm wood nailers, Pre=drilied facis boards were also nailed
along rafter lengths, directly to the ends of the rafters, The
rafter ends serve as support of the facia boards,

INSTALLATION OP SIDING FRAUISS FOR EXTZRIOR WALLS
G B S p 4
(Annex III, Pigure 9-12, Under Separate Cover)

The erection of studs followed after installation of floor Joists.
343 studs were used to provide uniform thickness and even nailing
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surface so that exlerior and interior double wall doards could be
installed properly.

The studs rested on floor joists along the second floor pheriphery
and were flashed to the exterior face of built-up posts., One
piece was used for all vertical members nailed to the horizontal
stud resting on the jolsts, with the other end nailed to the

other horizontal stud on the rvof frames. This way, the studs
contributed %o rigid framing and added structuml support, All
other horizontal studs were as per design and cutting schedule,

Plunimess and right angle positions were checked from time to
time specially for all openings provided for windows and door
jambs,

However, in future comnstructions, window and door jambs should
be made avallable early enough to allow their installation at the
same time as the studs, Bailing was from studs to the Jambs for
clean finish, Wood preservative (Solignum) was applied on all
studs in contact with cancrete,

It is highly recommended that whemever possible, atuds and jambs
be inastalled at the same time, Studs were installed per design
and erection manual with very minimal changes.

5.12 INSTALLIATTON OF PIOOF BOARDS, Grade A apd B, Kiln Dried

filed "L" Section le Rabetted) 19 mm x 100 mm
(Ancex I §§L, Detail A -;‘rr s Under Separate Cover)

Floor joists and bridgings were checked for umiform level by
running a plece of string from one end to the other and leveling
wneven portions, Floor joists and bridgings were ::hecked again
to assure their rigid installation, particularly to the floor
girts, prior to installation of simple rabetted floor boaxds.

Plooring installation started at the middle of the floor and
proceeded towards both ends of the area, The firat attempt to
nail floor boards the standard way was unsuccessful because the
section broke or cracked, inspite of pre-drilling procedures
before nailing.,
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Floor boaxrds were therefore, nailed to the jouists on the finighed
surface., The nail holes were counter sunk, Floor boardsg were
installed in continuous length with few staggered joints, which
were cancealed along partitions as much as possible, Hixed
grade of floor boards were noticed due to selection mistakes at
the mill, All "C" grades were rejected to be teoo soft for
flooring, Grade "A" only shall be specified and maintained for
all coco wood flooring boards in the future,

PABRICATION AND INSTALIATION OF WINDOW ANMD DCOR JALES
Grade A Dried S mm X

Aw
(Anpex I 11 Details C-P, Under Separate Cover)

All window and door Jambs were manually fabricated from S43
boaxds at the Jobaite, because tRe cost of TCT profiling knives
requized to cut the specified jamb profiles would have been very
prohibitive, Simplified design of sections and moulding system
were adopted to allow the use of convemtional hand tools, This
required three times more man-hours for carpenters to maintain
the conventional tools on good cutting condition, as the cutting
edges become dull too soon, Carpenters were occasionally hust
by coco wood splinters. Grade ™A™ kKln-dried coco wood was too
tough and kard to work on for manual and convemtioral ways and
therefore weconomical, impractical and time consuming.,

Some windows and door jambs were installed in the assigned stud
openings, while the others were installed at the same time as
the studas, Plumbness, alignment and perpemdicularity of the
studs were checked and found acceptable,

INSTALLATION OF V-CUT SIDINGS, Grade B and C,
Kilp-Dried, S4S, 12 mm x 100 mm

A=2 6
(Amnex I —EuL , Under Sevarate Cover)

Prior to installation of aldings, door and window jambs were
checked to be plumb, aligned and rigidly attached to the studs.
Installation started from the bottom going apwards, The sidings
were inatalled horizontally instead of vertically for
architectural reagons to follow line dire\ictions‘\ of ceiling of
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fron roof eaves v ing the same materials, Ve—cut sections were
not prominent per design because of mill profiling difficulties
to profile acute angles., Boards (all in single lengths) were
nailed to the studs, leveled and with right angle cut joints on
all corners of the building, All board emds were concealed,
The same horizontal levels of V-cut lines were maintained all
through-out the aidings areas.

Vecut boards with mixed grades were installed as sidings, thus
giving a beautiful comtrast of light and dark coco wood
exterior wall boards with varying shade, finigh and texture,
However, Grade"A" is too hard for sidings, Twisting, shrinkage
and warping were negligible on all lengths,

Grade "C" boards, which are the light colored boards, showed
splinters on profile finish, This requixes machine or manual
sanding to attain smooth surfaces, Compared to traditional
Philippine mahogany species (Lauan and Tanguile), handling coco
boards require extra man-hours, roughly three times more.

Horizontal installation required almost the same lengths and
volume of boards as compared to vertical installation, becauss
wastage was within tolerance, The choic¢e betweem vertical or
horizontal installation of sidings is the discretion of the
owner and architect,

INSTALIATION OF CEILING JOISTS ( NATIZRS) AND HANGERS

Grade B and C, Air Dried QO mm x 50 mm

A-4
(Annex I ~7—  Under Separate Cover)

Celiling joists were installed following the patterr and markings
on ceiling plans, Continuous ceiling runners were inatalled
along partitions and exterior siding studs, Hangers were
connected to the rvef frames every 1,20 meters or as often

as necessary. All specified sizes of ceiling jolsts ( 50 mm x
50 mm) were Zound to be adequate and were maintained without
changes per plans,

The ceiling joists on all roof eaves were installed flush with
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and followed the inclination of the rafters in order to cover all
roof framings except the end portioas of roof girts, V-Cut
celling boards were also installed according to a pattern which
followed the same line and directions of all exterior wall boards
for architectural purposes. The level of ceiling joists were
checked from time to time and were verified to be all rigidly
hang and secured,

INSTALLATION OF CEILING BOARDS, Grade B and C,
Eiln-Drisd, Profiled V-Cut, 12 mm x 100 mm

A
(Apnex I E ,_Under Separgte Cover )

Coiling boards were installed before the installation of double
wall partition toards, Vecut lines were mede parallal to the
V-cut wall board partitions all through-out the living-dining-
kitchen area, The same technique was done in installing the
ceiling in all bsdrooms and toilet,

All V-cut ceiling boards were installed at the roof eaves
Tollowing the lines and directions of the front exterior wall,
Vecut boards were installed to include the facia boards as per
new design furnished by the architecs,

INSTALLATION OP DOUBLE WALL PARTITION (FRAMES) STUDS
Grade B and C, Air Dried, S4S, 50 mm x 75 mm

gAnnax III, Figure 20, Under Sevarantse CQver)

A1l studs were installed resting on the flooring, All vertical
studs were of ome piece lengths and were connected to the botiom
and top horizontal studs, They were checked to assure that they
are plumbed, aligned and leveled all throughout as per plans
and erection manual, Studs were installed to receive both
exterior and interior sides composed of V-cut boards set
horizontally all throughout the wall areas,

INSTALLATION OF DOUBLZ WALL PARTITION BOARDS

Grade B and C, KilnDried, Profiled, 12 mm x 10 mm
A )
(Annex T —‘s‘i o Under Separate Cover)

Installation of double wall partitions was done after the
installation of all door and window jambs, Boards were
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installed horizontally, instead of vertically, to follow the line
and direction ol ceiling V-cut boards, for better aesthetic
considerations, Board ends were fitted clean-cut to door and
window jambs, and with right angle jcinis on all cormers to
maintain the same leveled lines,

LISTALLATION OF BAICONY AND LIGHT AMD VENT SHAPT RATLINGS
Grade A =Dried S 0 mm x 100

ex ITIT Undexr Secarate ve

Sailings were fabricated at the jobsite manually, using
carpenter's conventional hand tools, After preparation of
components, installation followed by anchoring the base plates
to the concrete with mechine bolts, supplemented by concrets
nails, Vertical components were first erscted to allow
extensiong of the rafters at three points for additional rigid
support, Other components followed as per plans and ersction
manual,

INSTALLATION OF MAIN AND SERVICE STLIRS. Grade A, Kiln-Dried,
S4S, 50 mm x 200 mm 3 50 mm x 150 nm 3 50 mm x 100 mm

(Annex I % , Under Separate Cover)

Stringers were prepared from two pieces of 50 mm x 200 mm coco
wood specially sawn for the purpose, Triangular blocks were
cut along one edge of the boards, requiring a 50 mm thick piece
to bulld up the stringers to specified width. The stringexs
were installed to the anchor plates embedded in the concrete
base, Built~up treads were prepared and installed after
checking positions, levels and rigid construction. ZTreads

wers built-up from 50 mm x 125 mm and 50 mz x 100 mm boards
and installed on the stringers as per design and erection
manual, Railings and balusters were installed after completion
of tread installation. 41l Joints were fastened by common
nails, concealed as much as possible, or at incomspicous
locations.

The same procedures were applied to the installation of the
Service Stairs.

P
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LDISTALLATION OF CLOS3T AND ATTACHSED PARTTTIONS, Grade 4,

Kilpn-Dried, S4S, 50 mm x 100 mm ; 12 mm x 100 V-—cut

(Annex I AE—G' , Under Separate Cover)

Installation of closet was dome after complete installation of
floor boards, double wall partition boards, ceiling boards and
double walling, PFramings were fabricated manually at the jobaite
uging simple sections and the moulding system cf installing the
V-cut door panels, following basically the plans and erection
manual,

All framing Jjoints were glued and nailed and all exposed surfaces
were smoothly dressed, ready to receive oll finish or flat
varnish,

INSTALLATION OF EKTTCHEN CASINETS AND COUNTER, Grade A, Kiln-Dried
S43, 50 mm x 100 mm and 12 mm x 100 mm Vecut; 18 mm x 100 mm
"1* Section, Floor Bo=rd8

Framings and 6ther components were fabricated at the jobsite.
The framings were installed resting on the base plate board as
floor supports and vertical framings extended to the ceiling.
Kitchen tops were made of Leprofiled floor boards, while cabinet
doors were made from V-cut siding boards,

Oxdinary hinges and catches were inatalled on the top and
bottom of doors, All carpentry works were smoothly finished
and sanded,

VI, MODIPICATION OF THE DESIGN AND ERSCTION
MANUAL

6.1 ROOPING

6elel Purlins spacing should be widened from 127 mm (5") to
150 om (6") to correct structural over-design, thus
reducing the quantity and the total weight of coco wood
for purlins, instead of reducing their cross sectional
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dimensions,

6.1.2 The exposed portion of shingles should be enlarged to
37.5% (instead of 31,25%), which is 150 mm instead of
125 mm of the shingle length,

6.1.3 Solid wood ridge rolls may be used at the apex of the roof
instead of multiple shingle layer at the apex course,
Solid wood Tlashing was also introduced at the rvof edge
as developed by the comsulting wood expert during the
milling of the coconut stem,

6.1.4 The use of 12 mm x 100 mm V-cut facia board instead of
25 mm x 150 mm coconut wood boards is acceptable,

ROOF FRAMTNG

6+2.1 The use of cne instead of two anchor steel straps for every
rafter anchorage to the roof girt per instruction of
Structural Engineer is acceptable,

62,2 The roo? girts at the end of gable roof may be axtemied %o
glve "Halayan™ motif of architecture.

SIDINGS, DOUBLE JALLINGS AND PARTITIONS

6e3.1 The use of horizontal V-—cut sidings instead of the original
vertical V-cut designs for all exterior walls is acceptable
for architectural design reasons,

6.3,2 12 mm x 100 mm V-cut double walling may be installed
horizontally instead of vercically for the same
architectural design reasons.

6.3.3 Lesas acute V-cut design in V-cut boards may be adopted to
avold splitting and other difficulties in profiling
operations,

STAIRS

6e4s1 Widening of the stairwell from 0,90 m t0 1.00 m is acceptable,
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6.4.2 The stair landing at the second floor may be enlarged froam
300 mm (as originally designed) to 600 mm,

54,3 The use of S0 mm x 125 mm wood for handrailing instead of
30 mm x 150 mm is acceptable,

6.4.4 Floor joists may be chamfered at the approach of the stairs
t0 give more head room due to enlargement of the second
floor landing,

DOORS, JINDOWS AND JALBS

6.5,1 The use of 12 mm x 100 mm Ve-cut boards instead of 12 mm x
100 nm T & G boards on all door panels is acceptable for
architectural design reasons.

645.2 The use of 12 mm x 100 V-cut boards instead of 10 mm x
100 mm boards for wood louver blades and woodem jalousy
blades is acceptable in case the latter gize is not
available,

6.5.3 50 om x 125 mm kiln-dxied coco wood may be used for all
door and window jambs in case 50 mm x 150 mx boards are
not available, Mouldings may also be used on door frames
to facilitate installation of door panels.

CEILING INTERIOR AND EXTERIOR

6.6.1 12 mm x 100 mm V-cut boards may be used for dboth interior
and exterior ceilings instead of 12 mm x 100 mm T & G as
originally designed,

CABINETS AND ATTACHED PARTITIONS

6671 Simplified profiling for all cabinet frames and the use of
oxdinary wood mouldings to install 12 mm thick V-cut panels
may be adopted in case T & G profiling blades groumd to cut
the originally specified profiles are not available,

BAICONY RATLIMGS

6.8.1 The extension of balcony railing posts to the rafters is
allowed provided they are properly anchored to give railing
components more rigid connection,




6.9 CANOPIES

6.9.1 Canopies (not included in the original design) may bde
provided above windows at the left and right side of the
coco house for added rain protection of windows Zar from
rcof eaves,

6.10 STRUCTURAL

6.10,1 "Although there are visible deflections in some beams and
girts, these members are still structurally sound and can
safely carry the required loads.

In locations where such deflections may not be

aesthetically pleasing, a simple solution is to place
brackets which may be architecturally treated,”

VII. RECOLRMENDED SCHEDULS OF COCO #O0D FINISHES

7.1 INTERIOR FINISHES

7T.l.1 PFloor Boards

Floor boards shall be properly machine sanded smooth and
&nd ready to receive one coat of sanding sealer. Apply one
ocost of colorless wax and polish by machine or manually to
give desired sheen,

7.1.2 01l Pinish

This i3 for all interior walls and partitions, interiox
ceiling, interior of all cabinets and closets,

7.1.3 EHlat Vammiah Pipigh

For all door and window Jjambs, doors, cabinet and closet
doors, all closet and cabinet works, handrails of balusters
and railings and all finishing coco wood in the interior,

7.1.4 Exterior Qi)

For all exterior wall boards, ceiling besards, exposed
rafters, exposed girts and all other exposed coconut wood

excep’ roofing shingles, Apply at least two coats of
exterior finishing oil,




VIII, PLUkBING SYSTEM

8.1 GENZRAL <" % OF JORK

The work done was the supply and installation of the complete
plumbing system to be carried out in compliance with the local
rules and regulations on plumbing code, and the specifications,
drawings and erection manual prepared by the Project's Designing
architect,

SFDA supplied all the pertinent materials and components, the
plumbing labor comtractor furnmished Aa.ll labour, tools and equipment
necessary to complete the installation of the plumbing system in
coordination with the other concretes, masonry and carpeniry work
schedules.

Pipes and fittings embedded in concrete were held firmly in
position and protected from damage while the cancrete works was
being laid, Pipes which were prevented from being accidentally
clogged during comstruction activities wers checked and cleaned
again before acceptance of the work,

All plumbing fixtureas, fittings, accessories, materials and all
work necessary to the proper functioning of all installation were
provided as shown and indicated on the drawings and materials

specifications,

A geptic vault was constructed conforming to the dimensions and
location indicated in the drawings, and with all the necessary
fittings and pipes complete and ready for service, Plumbing
gpecifications and drawings and all plumbing fixtures complied
with the American Society for Testing Materials (ASTM), American
National Stardards Institute (ANSI) and Nationsl Plumbing Code
of the Philippines and American Water Works Aasocliatiom (aWWA).
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IX. ELICTRICAL SYSTEN

9.1 GERERAL SCOPE OF WORK

The work done involved the furmishing, fabrication, installation
and testing of the complete lighting system, including conduit
wiring system, lighting fixtures, convenience outlets, power
outlets, switches and lighting panel board for the complete
electrical system of the house,

#iring method was in Polyvinyl Chloride condult and detailed
installation was in accordance with the latest editior of the
Philippine Electric Code ( PEC).

Convenience outlets and switches were all flash type, duplex type
and single pole respectively, Switches controliing ceiling outlaets
totalling less than 300 watts were mated at 5-amperes, 230 voles.
Switches controlling ontlets totalling 300 watts or over were mted

10-amperes, 250 volrs.

Tires and cables used were copper wire, moisture heat resistant
thermoplastic, type "TW* and "THW™ as shown in the drawings. All
condusctors used had insulation rating of 600 volts and were of
stranded manufacture for all sizes.

Panel boards and safety switches wers installed per design and
specifications, Ildghting and distribution panel boards were all
air circuit breakers, surface mounted type, provided with hinged
door with combination catch and lock with key and door irim,
Covers were secured with brass screws, Gaskets were provided for
boxes located out of doors or in damp locations,

Conduit installations, boxes, fittings and accessories conformed
to the requirements of the latest edition of the Philippine
Electrical Cods (PEC), Each run of condult between boxes or
equipment were electrically continuous, Threads conform to the
American Standards for Tapered Pipe threads cut with approved
dies,
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41l electrical devices such as panel boards, convenience and power
outlets boxes, fittings and accessories, air-condition units,
ranges, stoves, safety switches were properly grounded to the

nearest water pipe,
X, CORCILUSIONS AND RICOMLENDATIONS

10,1 The Project was able to demonstrate the utmost utilization of the
coconut trunk, particularly in consonance with the building
irdustry. In addition, tke move towards the use of indigenous
materials for construction and the imrediate need for shelter and
shelter-components research resulis were tested.

The demonstration was also able to introduce coconut ‘imber as a
new indigenous shelter material to be produced commercially but

to de utilized purposively for low-—gost/low income housing,
henceforth with implications and greater affordability and utility
as a supplementary timber source, In thoe process, it mcourageé
regearch and development of how best to utilize the coconut stem
and its other parta, waste and by-products,

The thrust on production of low-cost indigenous building materials
is of vitel importance and relevance because at present, shelter
materials cost in the Fhilippines were inflated by either
expensgive production methods or high foreign exchange costs, thus
requiring higher capital investment and other relative costs. Its
significance i3 also reflected in its contridbution %to the

following:

i <« The development of altemative building materials
and shelter components for low-cost housing.;

{1 = The encourngement of innovative architectural and
structural designs considering optimum use of the
unique physical characteristics of coconut wood;

1i1 - The chance to introduce to the local and
intermational markets a new, attractive and
durable product
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iv <« The additional farm income and rural employment it
gives to the coconut farmers ; and

v <« The elimination or reduction of phytosanitary
hazards in the plantation site, which is expected
as a potential problen during coconut replanting
activities,

The project is a viable business venture with strong economic anc
social significance, Raw materials are readily avallable for the
production of coconut timber. This is on the assumption that the
country has 3,125,000 hectares planted to coconut which yields
approximately 100 trunk~ per hectare the majority of which are
already considered senile trees (1980 PCA Studies).

There i3 a constant demand and need for low=cost housing, shelter
and local and intermational construction,

The government and other intermational organization like UNIDO
has provided incentives and sponsored programmes for the
utilization of indigenous materials and non-conventional
components, The govermment also has moved to control the cutting
of conventional sources of timber, and has encouraged tapping
other swplemantary sources,

Coconut lumber as a comstruction material substituts for
traditional wood species (e.g., lauan, Tanguile, Apitong, etc,)
is very promising it being durable, economical and abundant
according to PCA estimates, The use of indigenous materials for
construction is also being encouraged by both the government and
private sectors. However, the following recommendations should
be studied for implementation in future construction projects
involving coconut wood,

10,1.1 Commercial coco wood sizes should be established and
designing architects and engineers should be encouraged
to specify and use cocanut wood components based on
information and guidelines on the economic and practical
design of houses and other structures,

Designs therefore will be guided by available commercial
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sizes to maximize coco wood usage and at the same itime
also increase coco wood recovery during coco lumbex
milling or processing cperations.

Iight timber structural design system should be
encouraged due to expected limitations in thickness and
commercial sizes of coco wood,

Construction conmnection of Jjoints of coco wood should be
further studied. RNailing procedures, where axtreme
difficulties wers experianced during the comstruction of
the demonstration coco wood house, deserve special
attention in orxder to avoid pre=drilling activities
which are laborious and wasteful, Fastening techniques
other than that using common wire nails should be
explored., Any improvements thus evolved should be
adnpted in future construction activities making use of
coco wood,

Properly treated coco wood may be used for exterior
structural members and components provided wet and dry
Joints with the same or other materials are minimized,
The recommended design of coco wood balcony and toilet
and bath components are cited as samples. DPlease refer
to design "innex-I a.".,

The possibility for more extensive use of built-up coco
wood building structural components such as posts, girtsa,
rafters, joists and others, should be further studied
with a view to determining the economical and practical
system to be adopted, particularly for rural housing
developments where coco wood will be abundant during
replanting periods. The use of bullt-up compcnents will
help maximize coco wood u:age as well as provide more
Jobs in rural areas it being labor-intensive,

Coco #30d as a substitute for duilding material
components which are heretofore made of traditional
wood gpecies like roof shingles, doors, jambs, louvers,
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balusters, canopies and others, should be developed for
possible use in big scale urban housing developments by
both the govermment and private sectors. It is an
excellent way of promoting usage of indigemous construction
matarials for low and medium cost housing.




GREGQORIO G. £ETA. MARIA & ASSQOCIATES
ARCHITECTS . ENGINEERS

34 PITIMINI  ST., PALTOK. SAN FRANCISCO DEL MONTE. QUEZON CITY. PHILIPPINES
TELEPHONES: 99-11-71: §9-14.40: 95-12.16: 99.74-77. 98.65.28 & 98-11.338 CASLE: "SANTAMARIA™

June 22, 1284

SEIRIIZIC
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Project Title: S3I/PUI/33/20! Jenmonstration of Coconut “oo:l

Utilization In Low Cost ilousing

This document is the certification that as the Designing
Architect and in charge of supervision of the above cap-
tioned project, tie structure has been designed and cons-
tructed in accordance with the Philipnine National 3uilding
Code which is the basis of all building regulations in the

country.

This is to certify further that the Structural Engineer
c2nsed Civil Zngineer)}, Sanitary Zngineer and the
Professional Llectrical Zngineer who desizned and inspected
tue project have certified in writing that their respective
design, construction and installation were executed in

accordance with the plans, desisn and erection manual,

iritten certificatioms of Cesar A, Caliwara, Structural
Znzineer; Zrnesto Villaos, Sanitary Zngiaeer; an‘t Jose
Zariaquez, Professional Eloectrical Zngineer are all at:ached

herewith anl formed nart »f this certification.

“uezon City, ietro Manila

Tepublic of the Philippines

GRLGOZIO0 G MARIA
Arehd
legistration Cartificate No. 1341
Professional Tax Receipt (License)
No. 418 B, Datad January 16,1984
Issued at “aezon City, etro lianila
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ENGINEERING SERVICES:

STRUCTURAL
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Southern Phil, Development
Authority Davao Pequerio
- May 9, 1984

ARCH, GREGORIO STA.MARIA
34 Pitimini Street, SFDM
Quezon City

Dear Sir:

This is in connection with our inspection trip to the
site of the prototype coconut wood house at the Southern
Philippine Development Authority Compound Davao Pequeilo,
on May 9, 1984

We are submitting herewith our observations and comments
as follows:

1.

wun
L]

The structure has been designed and constructed
in accordance with the Philippine National
Building Code which is the basis of all building
regulations in the country,

The visible structural framework made of coconut
lumber was built in accordance with the plans.

Although there are visible deflections in some
beams and girts, these members are still struc-
turally sound and can safely carry the required
loads.

In locations where such deflection may not be
aesthetically pleasing, a simple solution is

to place brackets which may be architecturally
treated. (See accompanying sketch, Figure 1.)

Note: This beam size is just about the maximum
obtainable practically, hence the bracket soluticn.

Improved structural details of balcony area are
shown in Figures 2 and 3, and may be implemented
in succeeding construction,

Should there be any further questiuns, please do nct
hesitate to communicate with us.

CAC:mip

TELEPHONE NOS. 98-30.60, 98.24.01

Yours truly,
ot
/'/:.’—'/’VU/ y_SL;lérwm;
CESAR A. CALIWARA
President
PRC Certificate No. 1781 & PTQ No. 242
Jated ipril 12, 193%, Juezon City, M

TELEX NO. 27985 AICI PH
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Arch't. Gregorio G. Sta. Maria

24 Pitimini St., Paltok San Francisco
del Moute, “uczon City

Metro Manila

Dear Sir:

This is a letter certification in connection with the inspection
of the project Pemonstration of Coconut %Wood in Low Cost lousing at
the Southern Philippines Jevelopment luthority compound, Savao City

on May 9, 1984, as Consulting Sanitary Engineer.

I am certifying the following:

1. That the Plumbing System has been designed and constructed
in accordance and following standards:
l.a ASTM American Society for Testing aund Materials

1.b ANSI American National Standards Institute
National Plumbing Code of the Philippines

l.c AW A American Yater Works isscciation

2. That the design and construction was done in accordance
with the irection Mapnual with provisions for future ex-
pansion on the ground floor.

This certification was issued as the Consulting Sanitary Engineer
of the project of SPJA, UNDP and UNINDO,

Southern Philippines Development lAuthority
Davao City, Philippines
May 9, 1984

S5i : re}y yours,

SINLSTO VILLAOS
Sanitary ZEngineer

Professional Regulation Commission
cgrtiricgto No. 657

Professional Tax Receipt (Ilicense)
No. 114879 dated Pebruary 16,
1984, issued at Quezon City




- 38 -

ARCHITECT GRbEaCRIO G. STA. MARIA
34 Pitimini Strecet, Paltok, SFIM
Nuezon City, Hetro Manila

Dear Sir:

This is a certification in connection with the inspection trip
to the site of the Dewonstration of Caconut Wood in Housing at the
Southern Philippines Development Authority Compound, Davao Pequeno
Davao City, wherein I am the Cunsulting Llectrical Engineer.

I am submitting herewith my observation and couments as follows:

1. The Electrical System has been designed and installed in
accordance with the latest edition of the Philippine
Electrical Code (PEC) which is the basis of all elec-
trical regulations in the country.

2. The inspection shows that the electrical works was ins-
talled in accordance with the plans and erection manual
except provision for electric meter because SPDA supply
their own electric power.

3. It was observed however that provisions or spare for
future expansion on the ground floor were installed
and within the computed design.

This letter certification was issucd as one of the require-
ments being the Consulting Electrical Engineer of the project.

Southern Philippines Uevelopment Authority

Javao Pequefo, Davao City
09 May 1984

ry truly yours,

onal Elcctrical Engineer
onal Regulation Commission
crtificate No. 924

Professional Tax Receipt (License)
No. 911 757 dated January 31,1984
Issued at Quezon City, Metro Hanila
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ANNEX 2

BILL OF MATERIALS AND SPECIFICATIONS

Item No.

1.0 Stakes/batter boards/forms

2.0 Carpentry works

2.1 Wooden posts

2.2 Floor girts

2.3 loor joists and bridgings

2.4 Floor board (L-section joint wocd)
simple rabetted cut (SR)

2.3 Timber corbel

2.5 Roof girts

2.7 Rafrers and timber blocks

2.8 Purlins and timber blocks

2. Wood shingles

2.10 Wood flashing

2.11 Wood ridge roll

2.12 Facia board and nailers

2.13 Framing vertical studs

2.1¢4 Framing horizontal studs

2.15 Framing diagonal studs

2.16 Sidings

2.17 Double walling

2.18 Partition vertical studs

2.19 Partition horizontal studs

2.20 Particion diagonal studs

2.21 Ceiling joist

2.22 Ceiling boards

2.23 Balcony and light and vent railings

2.24 Main stairs

2.25 Service stairs

2.26 Kitchen counter and cabinet

2.27 Closet and attached partition

2.28 Canopy

2.29 Doors and windows

66
67
67
67
67
o7
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MODEL A - DUPLEX
SCHEDULE OF COCONUT WOOD MATERIALS AND SPECIFICATIONS

ITEM NO, DESCRIPTION URIT QUANTITY

1.0 STAKES/BATTER BOARDS/FORMS
25 x 50 x 1830 PIKECES 16
25 x %0 x 2430 PIECES 43
25 x 50 x 4270 PIECES 16
25 x 100 x 1230 PIECES 94
25 x 100 x 2430 PIECES 42
25 x 100 x 4880 PIECES 4
25 x 150 x 4880 PIECES 16
50 x 50 x 1830 PIECES 102
50 x 50 x 2430 PIECES 106
50 x 50 x 3660 PIRCES 4
50 x 75 x 2430 PIECES 11
50 x 75 x 3050 PIECES 28
50 x 1S x 3660 PIECES 4
50 x 100 x 1830 PIECES 20
50 x 100 x 2430 PIECES 34
50 x 100 x 3050 PIECES 90

50 x 125 x 3050 PIECES 216




~CUTTING SCHEDULE
r MARKINGS GRADE REMARKS
0B-2 GREEN ROUGH, OHAIN SAWED
8-1,CB-1 GREEN - do -
BB-1 GREEN - do -
ni-3, W-9 GREEN - d0 -
mw-2, W-6 GREEN - do -
nN-3 GRBEN « do =
5CP-6, MW-1 GREEN - do -
CB-3 GREEN - do -
8-2, 8-3, N-2, W-5 GREEN - do -
P-4 GREEN - do -
SCP-10,3CF-11 GREEN - do ~
SCP-3, 5CP-4 GREEN - do -
S0F-9 GREEN - do =
scp-8 GREEN - do =
8CP-7, PW-8 GREEN - do -
PU-1, SCW-1, SCP-2  GREEN - do -
N-1, PM-2 GREEN - do -

NINKY

9
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CUTTING SOHEDULE

TEM ESORIPPIO UNIT __QUANTITY ~  MARLINGS  GRADR _REMARKS

2.0 CARPENTRY WO

2,1 WOODEN POSTS

50 x 100 x 4880 PILCES 10 P-1 . 4 848, AIR DRIED

50 x 100 x 3050 PIECES 20 P=2 A « 40 =
2,2 PLOOR OIRTS

59 x 150 x 4270 PIEBCRES 14 G-1 A S48, AIR DRIED

50 x 150 x 1830 P1ECES 6 ¥Fi-2 A - 40 -

50 x 150 x 2430 PIECES 2 -3 A - do =

2.3 R _JOISTS & BRIDG :

50 x 125 x 4270 PIRCE3 8 »-3 A 843, AIR DRIED '
50 x 125 x 3660 PIEOES 62 FJ-1 A ~do-
50 x 125 x 3050 PIECES 18 »J-2 ,#J-4, BRG, A ~do-

2.4 PFLOOR BOARD (L-SECTION JOINT WOOD) SIMPLE RABETTED CUT (SR

25 x 100 x 3660 PIRCES 300 " WEB=1 A& B PROFILED, KILN DRIED
2,5 ZIMHER CORBEL

50 x 150 x 2430 PIECES l TC A 848, AIR DRIED
2,6 BOOP QIRTY

50 x 150 x 6100 PIECES a2 RG-1 ' 4 848, AIR DRIED

50 x 150 x 4270 PIECES 12 BRG=2 A 348, AIR DRIED

2,7 RAPPERS LND TTMBER BLOCKS
50 x 150 r 6100 PIRCES 34 RA-1, RP-2 A 848, AIR DRIED




—

1T DESCRI UNIT _ QUANTITY
2.8 PURLINS AND TIMBER BIQOKS
50 x 50 x 4270 PIECES 300
50 x 50 x 3050 PIECES 68

2.9 WQOD SHINGLES
100 x 400mm WOOD BSHINGLES PIECES 14,500

2,10 WOOD PIASHING L.M, 22.5
Z.11 ¥OOD RIDGE ROLL L. M, 16.80
2,12 FACIA BOARD AND NAILRS
25 x 100 x 3050 V=CUT PIECES 24
25 x 100 x 4880 V-CU?T PIECBS 24
50 x 50 x 4880 PIECES 24
50 x 50 x 3050 PIECES 13
2.13 JRAMING VERTICAL STUDS
50 x 75 x 1830 PIBCES 13
50 x 75 x 2430 PIECES 49
50 x 75 x 3050 PIECES 4
50 x 75 x 3660 PIECES 16
50 x 75 x 4270 PIECRS 4

50 x 75 x 4880 PIECES 4




"~ GUITING SOHEDULE

MARKING3 GRADE REMARKS
P-3 A 848, AIR DRIED
TB-.2 A ~do~
ws-1 A, B& C ROUGH, CCA TREATED, AIR
DRIED
cwP Ak B 848, CCA TREATED,AIR DRIED
RR A& 3B =40~
t
(%]
(a4
-1 B& C PROFILED, KILN DRIED :
¥B-2 B& O ~A0=
¥BN-2 B& O ROUGH, AIR DRIED
JEN-1 B& C «d o~
V8-3,V8-9,V8=13 &14 B & C 848, AiR DRIED
V8~1,V8-4,V8-15 B& C =do~
V82 B& C =3 0-
V8-5,V8-6,V8-7,V3-12 B & C ~do=
¥8-10 Bk O -d0~
Vs8-8 B& O «l0=



m

ITEM NO DBSCRIPTION UNIZ QUANTITY
2014 FRAMING HORIZONTAL STUDS
50 x 75 x 1830 PIECES a7
SO x 75 x 2430 PIRCES 16
2,15 JRAMING DIAGONAL STUDJ
50 x T5 x 4270 PYECES 4
2.16 SIDIRG
12 x 100 x 1830 V-OUP? PIECRES 102
12x 100,x 2430 V-CUP PIECES 88
12 x 100 x 3050 V-CUT PIECES 154
12 x 100 x 3660 V-CUT PIECES 28
12,x 100 x 4270 V-OU? PIECES 60
2,17 DOUBIE W
12 x 100 x 1830 V-CUT PIRCES 26
12 x 100 x 2430 V-CU?T PIECES 404
12 x 100 x 3050 V-CUT PIECES 193
12 x 100 x 3660 V-CUT PIECES 4
2,18 PARTITION VERTICAL STUDS
50 x 75 x 1830 PIECES 12
50 x 75 X 2430 PIRCES 10



S

CUTTIKG SCHEDULE

L MARKING GRADE REMARKS
HS-2,H8-3,HS-4,H3-5 B & O 848, AIR DRIED
H8-6 ,HS-7 ,H:3-8 H8-9

H8-10,H8-15, H3-16

HS-1,HS-11 HS-12,

H8-14, HS-17, HS-18 B & C 848, AIR DRIED
D31 B& O 848, AIR DRIED

3

VC-2,V0-3,V0-5,VC-6 B & C PROFILED, KILN DRIED
VC-13,V0-14 ,VC=17 B&C ~do- '
V0-1, VC-4, VC-12 Bk C ~do-

vC-16 B&C ~do-

vC-15 B& O ~do-

D¥-21 Bk O PROPILED, KIIN DRIED

DW-1, DW-10 B& O -do-~

DW-2 ,DW-3,DW-7 B& O -do-

DW-15 B& O ~-do~

VP8-1,VPB=4 ,VPE=5 B& O 848, AIR DRIED
VPS-6,VPE-T,VPS=9 B &k © ~do-



TEM NO DESCRIP2I UNIZ UANTIZY

50 x 75 x 3059 PIBCES 7

50 x 75 x 3660 PIRCES 10
2,19 PART]TION HORIZONTAL STUDS

S0 x 75 x 2830 PISCES 16

50 x 75 x 2430 : PIKCES 15

50 x 75 x 3050 PIRCES 7

50 x 75 x 3660 PIECES 2

2,20 RQARTITION DIAGONAL STUDS
50 x 75 x 2430 PIECBS 3

2,21 CBILING JOIS?

50 x 50 x 1830 PIRCES 88
50 x 50 x 2430 PIECES 13
50 x 50 x 3050 PIECRES 16
50 x 50 x 3660 PIECES 40

2,22 CEILING BOARDS
12 x 100 x 1830 V-CUT  PIRCES 592
12,x 100 x 2430 V-CU?  PIECES
12 x 100 x 36606 y.CUT FIECES
12 x 100 x 4270 y.CcU? PIBCES

288



~ CUTTING SCHEDUIR
MARKTNGS

VPS-11, VP5-12, VPS-
13, VPB-2, VP5-8
VPS-10

HPs-1, HPS-6,HPS-7
HPS-14 ,HPS-12 ,HP8-9

HPS-2,HPS~4 ,HPS-8
HPS-10, HPS8-11

HPS-5
HPS-13

DP8-1, DPS-4

cJ-2,0J~9,8J-13,C3~3
cJ-14,

cJ-6, 0J-8,CJ-11
CJ-12,CJ-4
cJ-1

¥0-2
wC-3,¥C-4,90-6
wo-1
w05

A, B & C YROPILED, KILN DRIED

A,
4,
A,

GRADE REMARKS

B& C B4S, AIR DRIED
B& C 548, AIR DRIED

Bk C 848, AIR DRIED

Bk O ~d0-
Bk O wd o=
Bk C =40
B& C =d0=
Bk C -d0=~
B C d 0=
Bk C «d0=-

B&?U -840~
Bk C - = 0
B& C =40~



I S

—

ITEM NO. DESCRIPTION UNIT QUANTITY
2,23 BALCONY AND LIGHT SND VENT RATLINGS
50 x 100 x 1830 PIECES 23
50 x 100 x 2430 PIECES 75
50 x 100 x 3050 PIECES 2
50 x 100 x 3660 PIECES 4

2,24 MAIN STAIRS

STRINGER
50 x 200 x 3660 PIECES 4

50 x 100 x 3600 PIECES 4
TREADS

50 x 125 x 3050 PIECES 16
BALUSTERS

50 x 50 x 3660 PIECES 11
HANDRAIL

50 x 125 x 3660 PIECES 5
BALUSTERS

50 x 125 x 4270 PIECES 1l

2,25 SERVICE STAIRS

STRINGER
50 x 100 x 2430 PIECES 4

50 x 100 x 1830 PIRCES 4




~UUTTIVY SCHEDUTE
o MARKIRGH —GRADE

RK3

HR-2 ,HR-6,HR~8,DB-2 A & B
HR~7, VF-1, DR-1

DRP3. m-l

HR-9 A&k DB
HR-1 A& B
8T-1 A
812 A
TR-1 A
BAL-1 B
HR-1, HR-2 B
BAL-2 B
803 A

874 A

843, KIIN DRIED

84S, KILN DRIED % |
~d o= i

=d0=
~do=
udo-

~do-

348, KIIN DRIED
=do-



ITBM MO, DESCRIPTION UNIT _ QUANTITY
50 x 200 x 2430 PIECES 4
50 x 200 x 1830 PYECBS 4
TREADS

50 x 100 x 2430 PIECES 16
BALUSTERS

50 x 50 x 36t9 PIECES 10
LANDING PRAME

50 x 125 x 2430 PIECES 7

50 x 125 x 4270 PIECES 1
HANDRAIL AND RAILINGS

50 x 150 x 1830 PIECES 4

50 x 150 x 2430 PIECES 3
LANDING PLOOR(L-SECTION

JOINT WOOD
25 x 100 x 2430 PIECES 14
2,26 XITCHEN COUNTER & CABINE

BASEBOARD

50 x 150 x 3050 PIECES b
FRAMES

50 x 7% x 3050 PIECES 9

50 x 75 x 2430 PIECES 18
CABINET #LOOR & DOOR
{L-SECTION JOINT WOOD) (SR)

19 x100 x 3050 PIECES 19

12 x 100 x 2430 PIECES 12



CUTTING SCHEDULE
M

875 A 848, KILN DRIED
TR=3 A «d0-
BAL~1 B -d0-
m‘-l ‘ -do-
LP-2 A -do-
t
R-2, HR-2, HR-3 B ~do~ ‘
W¥B-2 B PROFILED, KILN DRIED
B-2 A 848, KILN DRIED
TN-1, FN-1 A ~do-
TN-2,FN-3, PN-2, TN-3 4 -do=
1G-3, TG-4 A PROFILED KILN DRIED

Ta-5 A =30



TTEM

2.27

2,28

DESC UNIT

DQOR FRAME

50 x 50 x 2430 PIECES 4

50 x 50 x 3050 PIECES 2
FRAME

50 x 75 x 3050 PIECES 1

50 x 75 x 3050 PIXCES 2
CLOSET AND ATTACHED PARTITION

FRAMES

50 x 75 x 2430 FIBCES 28

50 x 50 x 2430 PIECES 58
KOULDINGS

25 x 25 x 2430 PIECES a6
PARELS

12 x 100 x 2430 V-CUT  PIECES 230
SAN

BASE PLATE

50 x 150 x 3050 PIECES 3
BRACE

50 x 125 x 3050 PIECES 4
RAPTER

50 x 150 x 3050 PIECES 2

CUTTING SCHEDUIE
M G
CDP-1
CDR-1
(T
CDP-3

V-4, VP-5, P3-1,VP-6
VR

WM-1

BP-1

BR=-7

BF-7

»

> >

848, KILN DRIED

948, KILN DRIED
-do~

84S, KILN DRIED
~d 0o~

-

«do-

PROPILED KILN DRIED

848, AIR DRIED



IT [+] DESC

PURLINS

50 x %0 x 3660
FACIA BOARD
25 x 100 x 3660 V-CUTP
25 x 100 x 4270 V-CUT
WOOD SHINGLES
100 x 400umm

2,29 LOORS AND WINDOWS
DQOR JAMBS
50 x 125 x 2430
50 x 125 x 1830
DOOR FRAMES
50 x 100 x 2430
50 x 100 x 3660
DOOR MOUIDINGS
25 x 50 x 2430
25 x 50 x 3600

DOOR PANELS
12 x 160 x 2430 V-CUT

WINDOW JAMBS
50 x 125 x 2430
50 x 125 x 4880

PIECES

PIECES
PIECES

PIECES

PIECES
PIECES

PIRCES
PIECES

PIECES
PIECES

PIECES

PIECES
PIECES

QUANTITY

16

900

28
56
14

56
56

140

48



. ‘

CUTTING SCHEDULE

e MARKINGS ~—GQRADE _REMARKS

P-T A 848, AIR DRIED

¥B-3 Bk O PROPITAC XILN DRIED

¥B-4 B& C =-do~

we-2 A,B & O ROUGH, CCA TREATED,AIR DRIED

A 843, KILN DRIED

¥ § =d Qe
A =do-
A -do-
A -do~-

A& B PROFILED KILN DRIED

A 848, KILN DRIBD
A -do~



S

-

"ITEM %O, DESCRIPTION

WINDOW IQUVER BLADES

12 x 100 x 1830 V-CUT
12 X 100 X 2430 V-CUT

IOUVERS ZIGZAG
25 X 75mm x 2430

S~—

REG. NO, t 1341

PTR t 418-B
DATR 1 1 -16 - 84
PLACE 1 QULZON CITY

UNIT QUANTITY
PIECES 193
PIECLS 106
PIECES 45

/ __ Deaigning Archiject and OGonsultant

TAN 3 B8~3563-1~173T7-A-6



SO T

~ CUTTING SCHEDULE
MARK INGS GRADE REMARKS

A& DB PROPILED KIIN DRIED
A& B ~Q 0w

A& B  PROPILED, KILN DRIED

tn






