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E X P L A N A T O R Y  N O T E S

The monetary unit of the Republic of the Philippines Is the Peso (P), 
The current official rate of exchange for the Peso is P14.00 - US$1 *00,

The following acronyms are used in this Report :

DGLC

PAO

Davao Gulf Lumber Corporation, Davao City 
Philippines, participant, lumber processing 
firm in this Project

Pood and Agricultural Organization,
United Rations

PCA

PCA - ZRC

Philippine Coconut Authority, A Philippine 
Government agency responsible for the 
coconut industry,

Philippine Coconut Authority - Zamboanga 
Research Canter

SPDA

UNDP

Southern Philippines Development Authority, 
the Project's implementing agency of the 
Philippine Government,

United Rations Development Programme
UNIDO

SXDPA

United Nations Industrial Development 
Organization
Senior Industrial Development Pi eld Adviser

A hyphen between numbers (e.g. 1 - 5 )  indicates the fulL range 
involved, including the beginning and end points,

A full stop (•) is used to indicate decimals*

A comma (,) is used to indicate thousands, millions, billions*

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

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

PSP - Philippine Peso, currency unit of the
Republic of the Philippines

1QB

cm

milllmetor, l/1000th of a meter 
centimeter, l/100th of a meter
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7-Cut

CCA

TCT
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M2

PCS.

11

100 mm

diameter

inches

foot or feet equivalent to 12 Inches

pieces - thickness and width 
measurements

meter, metric unit of length 

cubic meter, metric unit of volume 

pieces, denoting unit of quantity 

number

Man-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.

longue and Groove, a system of 
joining wood flooring pieces.

A system of joining wooden walling 
boards, characterized by beveled 
edges to form a 7-shaped groove at 
the joined edges.

Copper-Chrome-Arsenate, a wood 
preservative compound

Tungsten Carbide Tip, a hard metal 
alloy used to reinforce the cutting 
surfaces of tools.

Toilet and Bath

Light and 7«nt

linear Meter
Simple Rabetted wood joints 
characterized with L Section

cubic meter
square meter

piece?
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PROF

P.G.I.
<5.1. 
FIS. 

Reg* So 
IAS

PIR So*

- Profiled

- Plain galvanized iron sheet 

. Galvanized iron

• Abbreviation for finish

• Registration Bomber

- Tax Account Number

- Professional Tax Receipt Humber

Mention of company names and product brands do not imply endorsement 

by the United Nations Industrial Development Organization (UNiDO).
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DBaOHSTRATIOH 0£  COCOHUT WOOD UTILIZATIOH Iff LOW COST HOUSIffO 
(OHIDO PROJSCT Ho. SI/PHI/83/801)

I. I 1 1 K O D U C T I O H

1 . 1  PHOJECT BACKGROÜHD

Over the last seven and one half years United Hâtions Development 
Program (UHD?) has been supporting an PAO and UHIDO project 
devoted to research on the processing of coconut wood. The 
Philippine Coconut Authority (PCA) has been the local implementing 
agency. A Coounut Wood Processing Centre vas established in 
Zamboanga with equipment donated by the government of Hew Zealand*

Intensive research and development activities led to the 
development of technology for the extraction 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 preservation of coconut 
wood for use as materials for building construction*

2h 1982, UiLDO joined the project to put the developed technology 
into industrial use, particularly in the construction of low cost 
housing. To that end, UHIDO undertook as first task formal 
grading and testing of the lumber and the design of prototypes for 
low cost housing*

In addition to the grading undertaken in the course of work, 
special grading and testing has been undertaken at the forest 
Products Research and Development Institute. These tests are 
considered to bo of prime importance since they sill provide the 
necessary certification for the quality and durability of coconut 
wood and also for tha proper utilization of lumber extracted from 
different parts of the trunks* Several coconut bouses have 
already been designed and constructed at the PAO/UHDP Centre in 
Zamboanga. UHIDO on the b e d s  of this experience proceeded to 
draw up,through a local firm,architect's plans that would conform 
to the relevant building regulations and satisfy financing
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requirements. The designs were based on several modules which 
can be assembled into different types aud sizes of houses. At 
the same tine an erection manual was prepared to specify the 
materials and the techniques to be used in the construction of 
such houses.

1.2 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 VmruHng developed by CREDO under 
Project Ho. RAS/81/110 the necessary know-how has been made ready 
for application in cosmereisl construction. Several communities 
and private builders have expressed Interest in building low-cost 
housing from coconut wood. To make this a reality it was 
necessary to construct a pro to-type house. The Southern 
Philippines Development Authority (SPDA), an agency of the 
Philippine government, offered to construct the proto-type house; 
while the Davao Gulf Lumber Corporation (DGLC) agreed to process 
the coconut tree trunks into lumber and other brttia-twg components. 
URIDO provided two consultants who assisted the 3PDA «wd DGLC in 
the conduct of the various activities of the Project. The final 
reports to be prepared by the UMlDO consultants will pool 
together all the generated information in order to draw 
conclusions regarding the utilization of coconut wood both from 
the point of view of acceptability to commercial enterprise, 
government and the consumer on one hand and its economic aspects 
on the other.

1.3 PROJECT OBJECTIVES

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

ii - To demonstrate the use of coconut wood as a
building material and determine its viability 
for low-coat housing according to U5ID0 designs.

ill - To develop construction techniques and
specifications on the use of coconut wood as
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a building material and so make any modif¿cations 
to the plans and erection manual developed by UNIDO 
if any were needed.

H -  ORGANIZATION AND MANPOWER PARTICIPATION

UNIDO CONSULTANTS ASSIGNED TO THE PROJECT

2*1 . 1 HORATIO ?. BRION 
Secondary Wood 
Processing Expert

- Lumber Processing Technology, 
Cost analysis and report

2.1 .2 GREGORIO G. STA. MARIA 
Designing Architect and 
Consultant

- Por Design, Construction
Supervision and Certification

Assisted by:

1 - Cesar Call warn - Structural Engineer Consultant
ii - Ernesto Villaos - Sanitary Engineer Consultant

ill - Jose Enriques • Electrical Engineer Consultant
iv - Edgar Hidalgo • Assistant to Designing Architect
▼ - Remlglo Sagayo - Documentations and Recorder

SPDA PROJECT MANAGEMENT TEAM COMPOSITION

2.2 . 1 PIQ J“. A. VELASCO - Project Offieer-in-Charge 
Chief, S&T3 Division, OPNS

2.2.2 Oscar Paxadero - Lumber Processing Supervisor
2.2.3 Ploro Vlrtuccio - Coconut Logging Supervisor
2.2.4 James Salvador — Timekeeper and Materials Control 

Officer
2.2.5 Anatolio Alcoheres - Construction Poreman

SCHEDULE OP VISITS AND INSPECTION OP UNIDO CONSULTANTS
ASSIGNED TO THE PROJECT No- SI/PHI/83/801

2*3.1 October 25-26. 1983. GPPA. Davao City. Phillnnipow

Party of three (Designing Architect, UNIDO Consultant and 
SIDPA, UNDP-MANIIA) had a conference with SPDA Administrator 
and other officials regarding project document and briefing 
on SPDA activities. Survey of possible site and sources 
of coconut stems were conducted* Visited different 
existing sawmills for possible participation In lumber 
processing.



2.3.2 November 23-26. 1983. SPDA. Davao City. Philippines

Party of two (DegLgnlng Architect and Assistant Structural 
Engineer) had & conference with Project Officer-in-Charge, 
SPDA, identification of exact site, soil tests and ground 
breaking activities, layout, staking and excavation started 
for all foundations and septic vault.

2.3.3 December 12-13. 1983. SPDA. Davao City. Philippines

Inspection of on-going Phase I of Construction (Concrete 
and Masonry Works) and a conference with UNIDO Consultant 
and Project Officer-in-Charge, SPDA, regarding plana and 
coco wood requirements took place.

2.3.4 February 2-4. 1964. SPDA. Davao Cl tv. Philippines 

Inspection of on-going Phase H  of Construction (Coco Woodm
Construction Works) and conference with. DHTDO Consultint 
and Project Officer-in-Charge, SPDA, regarding revisions 
of hill of materials due to difficulties in sawmilling 
desired sizes of coco wood for specific components were 
held.

2.3.5 February 14-27. 1984. SPDA. Davao City. Philippines.

Assignment of one (1) Project Inspector representing the 
Designing Architect to supervise on-going Phase II of 
Construction was done. He assisted Project Officeavin- 
Gharge in the supervision of coco wood processing and 
treatment when UNIDO Consultant left for Manila.

2.3.6 March 6—7. 1983. SPDA. Davao City. Philippines

Party of two (Designing Architect and SIDPA UHDP-LIAHILA) 
inspected the progress of construction and coco wood 
processing. They had a briefing and conference with OH 
Resident Representative and UNDP Head to the Philippines 
visiting the project and SPDA Administrator and other 
officials regarding the on-going and future coco wood 
projects. Ocular inspections of house under construction 
and eooo wood treatment processes.

- 4 -



2*3.7 April 24-25. 1964. SPDA. Davao City. Philippines

Party of two (Designing Architect and SID7A DKDP-iiAHIIiA) 
iaapeoted the substantial completion and inauguration of 
coco vood house during the SPDA 9th Anniversary Celebration 
wherein the inauguration was one of the high-lights of the 
whole day activities. Bie inauguration was attended by 
national and local officials, members of diplomatic corps 
and businessmen and industrialists in the wood and housing 
industries.

2.3*3 May 9. 1984. SPDA. Davao City. Philippines

Party of four (Designing Architect, Consulting Structural, 
Sanitary and Electrical Engineers) Inspected the project 
for certification that the construction was dans In 
accordance with the design and erection manual as well as 
modifications.

The following were the observations and remedial measures 
taken*

1 - The Designing Architect formally rejected the
installed Grade C floor boards and recommended that 
those be replaced with Grade A. The Project Officer 
in-Charge was also advised that the rough finishes 
on flooring, sidings, jambs and blades of jalousies 
and other coco vood finishes should be sanded to 
desirable smoothness before final surface finishing.

Finishing schedules of oil and flat varnish were 
furnished, the Officer-in-Charge of the project for 
future implementation.

il - The Consulting Structural Engineer inspected and 
measured floor and roof girt deflections and gave 
instructions for remedial measures. The slight 
deflections were reported to be negligible and 
within tolerance of structural design.



•Lit - She Consulting Sanitary Engineer checked all 
sanitary, plumbing and eater supply system to 
be in accordance with, the design and government 
regulations*

iv - The Consulting Electrical Engineer inspected all 
the control devices, checked the electrical and 
power supply systems and found than 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 
SIDA generates its own electric power*

2*3.9 June 13-16. 1984. SPDA. Davao City, Philippines

Party of two (Designing Architect and Ob IDO Consultant) 
inspected the project and held conferences and de-briefing 
with the SPDA personnel 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-convantional systems using coco 
wood as material in the construction*

Thorough inspections were done an almost all the coco wood 
components and recorded by photographs* Sanding and 
finishing with oil 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 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

• 6 *



2.4 CONSTRUCTION BAR GRAPH SCHEDULE

JVN.19bJACTIVITY DESCRIPTION AND WORK ITEM

1 . MASONRY AND CONCRETE WORKS
2. BUILD IRQ FRAMEWORKS, POSTS AND STUDS
3. FLOOR FRAMING AND FLOOR BOARDS
4. ROOF FRAMINQS AND SUEATHINa
5. ROOF SHINGLES, RIDGE ROLIS/FLUSHING
6. SIDINGS, WALLS AND PARTITION STUDS
7. EXTERIOR, DOUBLE AND PARTITION WALLS
8. CEILING JOISTS AND HANGERS
9. CEILING BOARDS, FACIA AND CANOPIES

10. FABRICATIONS OF FENESTRATIONS _________
11. DOORS, JAMBS, WINDOWS AND LOUVERS
12. STAIRS, BALLUSTERS AND BALCONY RA1IS
13. CABINETS, CLOSETS, KITCHEN AND COUNTERS

14. PLUMBING AND WATER LINE PIPING
15. ELECTRICAL WORKS
16. 'BRUSHING AND FINISHING (DEMONSTRATION)
17. REPORT WRITING

80V.1983 DEO.1983 JAN,198' FEB.1984 MAR.19844PR.1984 MAY 1984

U
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used in conventional lumber.

She production engineer reported the experiment to 
reinforce the regular blades with stellite tipping which 
turned out to be very successful in profiling the 
boards. Reinforced blades were shown and recorded by 
photographs. Profiling, however, of Tongue and Groove 
(T & G) sections for floor boards were substituted with 
"1” sections inspite of the stellite tipped blades as the 
T & G profile developed chipped edges and tongues.

Further studies and techniques were recommended by the 
ШШ30 Consultant on the matter.

übe sawmill management reported further their receipt of 
inquiries on coconut lumber, both from local and foreign 
buyers, for use as building materials, in manufacturing 
furniture, wood crafts and other novelties.

Ш .  DESIGN. ЬЦГСАГ.ямЯТГР ¿wn SPPBK7ISI0H 
UP CONSTRUCTION ACTIVITIES

3.1 PRE-CONSTRUCTION ACTIVITIES

The United Rations Industrial Development Organisation (ШШ30) 
approved Project No. SI/PHI/83/801 in September, 1983 and a 
Special Service Agreement was signed on October 18. 1983 in 
Manila vich the architect's firm of Gregorio G. Santa Maria.

The site was selected in Southern Philippine Development Authority 
(SPDA) Compound in Cata!unan Pequeño. Davao City. Philippines by 
the Designing Architect and approved by the representatives of 
SPDA and Ш Ш Ю .

On October 25. 1983 during the meeting of UNIDO and SPDA 
representatives held at the SIDA Head Office in Davao City, both 
parties agreed to test further the flexibility of the design 
developed under Project No. RAS/81/110. coco house Model A. 
adaptable for urban and rural use. SPDA. with the concurrence 
of UNIDO, chose Model A. Duplets ТУР** to he used as quarters for 
the visiting members of the Board of Directors. Ground breaking
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activities were held in the middle of November, 1983.

The Designing Architect's firm prepared additional plans 
(Annex I), bill of materials and specifications (Annex H )  for 
the construction of Model A, Duplex Type, coconut wood 
demonstration house.

An erection manual was prepared based on results of Froject
31/PHI/33/8Ci and was revised as the work progressed (and will be
issued separately).

3.2 COCONUT WOOD MAT3RTAL USAGE АДР SURFACING

COMPONENTS SIZES GBADES TBEAEIENT REMARKS
Post (built-up) IGO&m x lOCBm A S4S AD
Tloor Girt 5Cun x 150шв A S4S AD
Tloor Joint, block 
and bridging 50mm x 125mm A S4S AD

Hoof girt and block 5 0 m  x 150mm A S4S AD
Bafters and block 50mm x 150mm A S4S AD
Purlins and block 50smi x 50mm A S4S AD
Shingles lOCm x 400mm А,В к C CCA
Ridge Bolls 180иш x 150mm A,B к C CCA Profiled
Phcia Board Tlhnm X lOOaC А ft В ED CCA Profiled
Plashing 100mm x 100mm A & В AD CCA Profiled
Tloor Board TScfl Lflm x lOOma A ft В ED Profiled
Siding board and
coiling board 7-Cutl2m x  lOCnm 2 &C ED Profiled

Corbel 5 0 m  x  150m A 343 AD
Door/Window Jambe 50mm x lOCtam A ED Profiled
Door Tnuaes/Panels 12m  x 100mm A ED Profiled
Window Blades/ 
Zigzag/Louver 12 an x 100mm A ft В ED Profiled

Stringers/St ep s 50mm x 150mm 
(built-up)

A S4S AD

Handrails/balustere 
and railings 50mm x lOCnm A 343 ED
Studs 50sm x 75mm В ft C 343 AD
Celling joists 
and Hangers 5 0 m  x 5 0 m В ft C Bough AD
Cabinet Trames 
finished lumber

mixed sizes A 343 ED

Tozos and scaffoldings mixed sizes At3 ftC Bough AD

Profiled
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3.3 3CHSDÜIB OF COCONUT inrm toratxpíw

3.3*1 General
Dipping in Sodium Pentachlorop enol (HaPCP)

3.3.2 Bn-mng 5tn«iring

CCA solution for roof shingles, canopy members, fads 
boards, flashing, ridge rolls, portion of roof girts*

3.3 .3 Braah-lTifl

Creosote-borne BaPCP (Soligmm) for wood in contact with 
concrete CCA solution for exterior components under roof; 
boron solution for interior components.

17. PffASR nm? - COHCRBEB ASP 34S0HBY COBSTRUCTIOIT

4.1 STAgTWfl Ann 3XCA7ATI0H
(irr̂ mr i|Tr BP-2. Plgure I. Under Separate Cower)

After the ground breaking aotintles In mid Bovamber 1983, site 
clearing, lay-out and staldng, and excavations followed. 
Chainsawing coco stems to r-*»*ide stakes, batter boards and 
scaffolding materials was done near the const ruction site.

The ground was fairly level* Pounds.tians 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 
measurement on all intersection by strings tied following the 
layout per excavation and staking plan* A plumb—bob was used to 
transfer measurements an the string to the ground*

4.2 nreTAT.T.ATTOH OP REBARS FOR C0LUL3T gQQTISG. TALL FOOTTHG & COLUMNS
Unas* and -Annex. Ill. BP—4^ Under Separate Cover)

Bottoms of excavated foundations were fairly leveled* Babers 
(CP-1 see B U I  of hate rials. Revised) were Installed with tie 
wires at every intersection and interconnected with wall footing
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dowel (Ш-2, see Bill of Materials, Revised) and vertical bars of 
columns in conformity with the dimensions and rebar detail plans* 
After rebar Installation, stone block spacers were provided 
for clearance between rebars and gravel fill,

4 .3 м ш д с  a m ) ротошкх op concrstb ?or pootings
(Annex III. BP-3 f Under Separate Cover)

Class A concrete nix was used : that Is, for every bag of ceaaat
(50 kilograms), six 0.057 cubic meter of sand, 0.113 cubic meter 
of gravel and about 23 to 27 liters of water. Mixture was turned 
over by shovel until It was evenly mixed for uniform 
consistency. Water was added Intermittently while ди-мт
entire mixture was uniform throughout. Concrete mix was placed 
in final position and compacted Immediately.

4.4 PLACING OF FORMS FOR COLUMNS. DOWEL BAB3 AHD STSSL STRAP PLATBS
(Апдаг Under Separate Cover)

Pores for columns were fabricated and erected with necessary 
supports such as stakes, nailers and cross bracings. Afterwards 

form works, dowels and steel post straps were installed over the 
finish level of columns, and were secured in their correct 
positions by means of coco wood. Straps were located as per 
detail plans and were further secured from displacement during 
the concrete pouring.

4.5 MIXING AND POPBING OP С0ИСНВТЗ POR COLUMNS 
(Ату,*гг гтт. BP-5^ Under Separate Cover)

Cla.se A concrete mix was used for all columns and compacted 
properly. Bleotrloal 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.

4.6 PLACING OP SCAFFOIPING. FORMS AHD RSBARS FOR BALCONY.
Т-ТГ.ЯТ Awn VU1TT4LATI0N SHAPE AND TOILET AND BATH 
(Annex ITT. Pigure 3 - 4., Separate Cover)

Coco wood scaffoldings and forms were installed for all slabs and
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beams. All aiding forma were installed after Installation of all 
rebars for all beans and slabs were completed. The balance of the 
steel post straps and machine bolts requirements were installed 
as indicated in the plans.

Concreting of beams and slabs were done with the same Class A 
concrete mix. Same pouring procedures were 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.

4.7 LAS3G 0? C0SCBET5 dOLLOW BLOCKS (CHB)
(Aimer TTT Wjgnre - 2 . Under Separate Cover)

The mortar mixture for laying CHB required 0.085 cubic meter of 
sand for every bag of cement (50 kilograms). «as done on
a fabricated mixing pad made of coco wood.

Concrete Hollow Blocks (CHB) were laid layer by layer 
reinforced as designed and with the required diameter and spacing 
of rebars. All the empty CHB cells were filled with sort» and 
tamped until they were fully compacted. Rebars were soLiced vi;h 
three sets of tie wires spaced at a mini mum 300mm apart. A n  
vertical bars were 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 25=a plain plaster finish, 
except in the toilet and bath floor and walls, wherein all were 
tile finish as per plans and specifications.

Special construction featured the reinforced concrete stilts 
(columns) an which all coco wood posts and girts wave mounted as 
the major structural construction joints of concrete coco 
wood to assure acceptability, bankability and realstability to 
natural calami ties such as typhoons, earthquakes and xains. All 
the design features vere expected to keep the house in good 
condition like any other traditional lumber specie? used in 
building and HmiaH ng construction.
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7. PHASE TWO - COCO TOOD PABRICATIOH ASP CTSTiT.TA?IQH

5.1 POSTS. 100 mm x.100 am Built-up. Gra.de A. 34-3. Air Dried 
(Amex m .  SP-2. Pjgure 6 Under Separate Cover)

Built-up posts were fabricated on the job site with two pieces of 
Grade "A", 50 on x 100 mm boards selected and matched in pairs. 
Both contact surfaces were applied slth "Solignum" brand wood 
preservative before Tm-n-tfig together with 75 m  coamon wire nails. 
All nalllngs were pre-drllled. Holes were drilled througlwand- 
through the first member and penetrated the second member by about 
18 m  using drill bit one size smaller In diameter than the 75 mm 
nail. Hails were spaced at about 30 mm oa both faces and with 
about 25 am back clearances between nails.

Built-up posts were installed am the fifteen (15) reinforced 
column stilts using two 19 m z  127 mm machine bolts for anchorage 
to the steel post straps embedded an top of each and every stilt 
as per detailed plans. All coco wood In contact with concrete 
were coated with "Solignum"f Including the concrete portion in 
contact with the post ends.

All posts were braced for lateral movement by u«rmg other coco 
wood materials available on the site which also served as 
scaffolding for the Installation of other coco wood structural 
framings. Bis coco wood posts were hard and heavy to handle and 
work as compared to other Philippine mahogany species.
Difficulties in nailing and cross cutting were experienced by the 
carpenters specially with Grade "A" coco wood.

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

The same problem was true in cutting of ooco wood wherein the saw 
required sharpening after about one third (1/3 ) normal use in
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Philippine mahogany wood species.

Thus, it can be understood that as «as experienced even, from the 
тегу beginning during the lay-out, staking, scaffolding end posts 
erection phase, the construction work «as slow and delays ensued.

5.2 FLOOR GISTS. Grade A. S4S. Air Dried. 2 - 50 m  x 150 nm 
(Annex tt t . BP-2. Figure 6. Under Separate Cover)

Floor girts were installed and connected tc all the 15 built-up 
posts as per plan by means of 16 am 0 z 229 m  M|,irlM bolts at 
all ends. Installation of the others «as done at one end by 
means of 16 ш  0 z 229 m  machine bolts and the other ends by 
means of twisted steel strap with two 19 nm £ z 300 on anchor 
bolts and two 19 mm 0 z 76 mm 0 bolts* Anchorage of floor girt 
to pherlperal beams of light and vent shaft «as by means of anchor 
bolts. All installation was in accordance with the plans and 
erection manual.

5*3 FIOOR JOISTS. Grade A. 343. Air Dried. 50 mm z 125 am 
(Аттмт гтт, 3P-12. Figure б - ЛпДаг Separate Cover)

She floor joists were placed in accordance with the second floor 
fTaming plan and temporarily nailed to the floor girts and their 
positions an the floor girts were marked* So install permanently, 
every other marked joist was removed to give space for the 
pre-drilling and ~h  ng of the next joist to the bridging as 
well as the joists to the floor girt* Pre-drilling were through 
and through plus about 6 m  to 9 n  to the nezt member (floor 
girt or bridging) and nailed using 75 m z  100 nm long nails.
The procedure was repeated until all the joists and two lines of 
bridging were all permanently installed.

She top level of joists were checked by running a string from one 
end to the other and by spirit level. All faults were corrected 
immediately, including the bridgings. After Installation, 
deflections, twists and other unusual occurence were checked And 
found to be all In order except a very negligible springy 
vibration or movements whan sudden force or pressure was applied.



5.4 HOOP SIRTS. Grade A. S4S. 41 r Dried. 2 - 50 ад x 150 ДД 
( Ann ax m .  EP-14. Pigurw 7 . Under Separata Cover)

Scaffoldings and bracings теге erected to prepare the installation 
of roof girts to posts. Hoof girts were installed and connected 
Ъу means of 16 am x 229 b b machine bolts with washers.
Construction joints were per design aad details in the erection 
manual, m  connections to the posts were тегу rigid, leveled, 
plumbed thlle positions of roof girts were checked to receive 
the intereonnection to all rafters.

5.5 RAPTBBS. Grade 4. 343. Air Dried. 50 дд x 150 am 
(Annex HI. 3P-14. Figure T. I M a r  Separate Cover)
Rafters were installed by interconnecting it to the girts, using 
twisted steel strap plate at one end with 16 mm 9 x 76 vs long 
bolts, Timber blocks were inserted between roof girt and rafter 
and nailed before the machine bolts were tightened. "T" steel 
plate at the other end (roof apex) were used with machine bolts, 
while timber blocks were inserted ana nailed before tightening 
the bolts. The rafter tops were checked by using a cord string 
across the rafters from one end of the roof framings to the other 
«ид to assure a uniform level among the rafter ends. Ho 
deflections, twists or other abnormal behaviour were observed on 
the rafters.

5.6 PTTRT.TWS- grade A. S43. Air Dried. 50 am x 50 am
(Annex I ^  t Annex III, Piguro 7 . Under Separate Cover)

After checking that the rafters were all secured rigidly, purlins 
were installed with spewing of 150 mm (instead of 125 пвп as 
originally specified), starting from the bottom of the rafters 
going up to the pitch of the roof framings. The purlins were 
nailed (pre-drilled) to the rafters, with coco wood blocks in 
between per design and erection миижт r Sven level of the top 
edges of the purlins was cheeked and assured by running a piece 
of string across the purlins from one end of the roof framing to 
the other end.
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5.7 TYP5 I (IIARUTS) PLYWOOD SHSAgECTG 6 nn x 4* X 8* . Grade C

Spacing and leveling of purlixu were chocked to be sure that the 
purlins were rigidly installed with, blocks In place, 6 om thick 
marine plywood sheathing was installed for waterproofing. Joints 
of 6 mm marine plywood sheathing were sealed against rein water 
leaks by ordinary masking tape Instead of epoxy sealant as 
specified due to non-availability of the latter, Marine plywood 
sheathing in future construction, will be "optional* as it was 
observed that it is not a must. Deleted also were the 910 q b 
strip 15 pounds specified roof tar paper waterproofing as it 
was found not necessary provided the sane design and sizes of 
shingles are adopted,

5.8 COCO WOOD SECTSLES. Grade A. B. and C. Bnwh. CCA Treated 
12 пда X 21 ■  I tnn таи x AOO mm 
(Annex I ¿gi) , Under Separate Cover)

Coco wood shingles were installed after cooplete installation of 
the plywood sheathing, Bie shingles were installed over the 6 mm 
thick marine plywood an 50 an x 50 шв 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 eayes 
by 50 mm. Spacing between adjacent shingles (side joints) was 
adequate for expansion, shrinkage and warping. So joints in any 
three successive courses were In alignment, thus helping assure 
better leak-proof properties of the roofing system. Installation 
started from the lowest end of the eaves going up each shingle 
being fastened with two galvanized iron common nails to the 
purlins, Bach nail was placed approximately 19 mm from the side 
edge of the shingles and not more than 25 mm above the exposure 
line. All nalllngs were pre-drilled and nails were driven flush 
with the shingle surface but not too deep to prevent the nail 
head from crushing the wood. Installation of wood shingles at 
the ridge wee alternately overlapped to conoeal the nails. All 
pre-drilling were through and through penetrating to the purlins 
by at least 6 mm.

It was further observed that the shingles may be fabricated longer.
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ap to a maximum of 60 cnu and the purlins spacing can be 25 on. , 
thereby reducing the nunber of purlins and increasing the 
effect!re roof coverage of shingles to 200 on. The shingles shall 
remain 100 an wide because of coconut trunk diameter constraints.

The shingles roofing exposure to the weather showed negligible 
shrinkage after three months. Only slight warping, but no 
splitting «as observed. Coco wood shingle design, fabrication 
and installation were found to be in good order and condition.

5.9 COCO WOOD RIDGE ROLLS AHD PLASHCTS. Grade A and B 
CCA Treated. Prefabricated
(lansx I and . Under Separate Cover)

Designed and developed by UHIDO Consultant on Coco Vood processing, 
ridge rolls and eaves flashing were fabricated from quartered 
solid coconut trunks. Die ridge rolls and flashings were installed 
wi th 50 mm half lap joints and attached to the roof framings with 
galvanized iron straps with lead washers on top. Such design and 
fabrication in the mills bpen opportunities to design other types 
of roofing components. The color and texture of the wood shingles 
were beautiful. This is further enhanced by 100% use of coco wood 
roofing materials and roofing accessories. Comer pieces similar 
to the ridge rolls or flashing are recommended for use on corner 
joints of exterior sidings in the future.

5.10 FACIA BOARD, grade B and C- Kiln Dried. 7-Cut. 12 mm x 100 mm

Pacia boards were installed the ends of purlins on 50 mm
x 50 m  wood nailers. Pro-drilled facia boards were also nailed 
along rafter lengths, directly to the ends of the rafters. The 
rafter ends serve as support of the facia boards.

5.11 IHSTATiTATIOg OP SIDIflG FRAMES POB ZST3RI0R ¿APIS 
Grade B and C. Air Dried. S4S. 50 mm x 75 mm 
(Annex HI, Figure 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



18
surface so that exterior and interior double «all boards could be 
installed properly.

The studs rested on floor joists along the second floor pheriphexy 
and were flashed to the exterior face of built-up posts. One 
piece «as used for all vertical members nailed to the horizontal 
stud resting on the joists, with the other end nailed to the 
other horizontal stud on the roof frames. This «ay, the studs 
contributed to rigid framing and added structural support, at t 
other horizontal studs «ere as per design and cutting schedule.

Plumbpess and right angle positions were checked from time to 
time specially for all openings provided for «indows and door 
jambs.

However, in future constructions, «lndow and door jambs sh«?«ld 
be made available early enough to allow their installation at the 
same time as the studs. Hailing was from studs to the jambs for 
clean finish. Vood preservative (Solignum) was applied on all 
studs in contact with concrete.

It is highly reconnu ended that whenever possible, studs and jambs 
be installed at the same time. Studa were installed per design 
and erection manual with very nriwinmi changes.

5.12 CTSTALLATIOir OP FLOOB BOARDS, grade A and B. Kiln Dried 
Profiled "L" Section (Simple Babetted) 19 mm x 100 mm 
(Annex I Detail X , tinder Separate Cover)

Floor joists and bridgings were checked for unifona level by 
running a piece of string from one and to the other and leveling 
uneven portions. Floor joists and bridgings were ‘ becked again 
to assure their rigid installation, particularly to the floor 
girts, prior to installation of simple rabetted floor boards.

Flooring installation started at the middle of the floor and 
proceeded towards both ends of the area. 13ie first attempt to 
nail floor boards the standard way «as unsuccessful because the 
section broke or cracked, in spite of pre-drilling procedures 
before sailing.
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Floor boards were therefore, nailed to the joists on the finished 
surface. The nail holes were counter sunk. Floor boards were 
installed in continuous length with few staggered joints, which 
were concealed along partitions as much as possible. Mixed 
grade of floor boards were noticed due to selection mistakes at 
the mill. All "C" grades were rejected to be too soft for 
flooring. Grade "A" only shall be specified and maintained for 
all coco wood flooring boards in the future.

5.13 FABRICATION Affl) INS'MT.T.A'PTnw pp WISDOV AND DOOR JAKBS 
GjTftde A- Kiln Dried. S4S. 50 mm w 195 mm
( Ап^ят I J i L  Details C-F. Under Separate Cower)

All window and door jambs were питтаПу fabricated from S4-S 
boards at the jobsite, because tSe cost of TCT profiling knives 
required 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 conventional hand tools, т ы *  
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 hurt 
by coco wood splinters. Grade "A" kiln-dried coco wood was too 
tough and hard to work on for manual and conventional ways 
therefore uneconomical, 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 studs. Plumbness, alignment and perpendicularity of the 
studs were checked and found acceptable.

5.14 INSTALLATION OP V-CUT SIDINGS. Grade В and C . 
glli^-DTiftd. SIS. 7Г "fl ~t "7"
(Аши* I * ¥ & Under Separate Cover)

Prior to Installation of sidings, door and window jambs were 
checked to be plumb, aligned and rigidly attached to the studs. 
Installation started from the bottom going upwards. The sidings 
were installed horizontally instead of vertically for 
architectural reasons to follow line directions of celling of
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iron roof eaves ving the sane materials* 7-cat sections were 
not prominent per design because of milT 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 comers of the building* All board ends were concealed*
The same horizontal levels of 7-cut lines were maintained 
through-out the aidings areas.

7-cut boards with mixed grades were installed as sidings, thus 
giving a beautiful contrast of light and dark coco wood 
exterior wall boards with varying shade, finish 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 requires 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, because 
wastage was within tolerance* The choice between vertical or 
horizontal installation of sidings is the discretion of the 
owner and architect*

5*15 INSTALLATION 0? CEILING JOISTS ( NAIISRS) AND HAHGEB5 
Grade B and C. Air Dried. Rough. 50 mm x 50 mm 

A-4(Annex I >Pfrder Separate Cover)

Ceiling joists were installed following the pattern and markings 
on ceiling plans* Continuous ceiling runners were installed 
along partitions and exterior siding studs. Hangers were 
connected to the roof frames every 1*20 meters or as often 
as necessary. All specified sizes of celling joists ( 50 mm x 
50 mm) were found to be adequate and were maintained without 
changes per plans.

The ceiling joists on all roof eaves were Installed flush vich
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and followed the inclination of the rafters in order to cover a H  
roof framings except the end portions of roof girts. 7-Cut 
ceiling boards were also installed according to a pattern which 
followed the same line and directions of exterior wall boards 
for architectural purposes. The level of ceiling joists were 
checked from time to time and were verified to be » n  rigidly 
hang and secured.

5.16 INSTALLATION OP CEILING BOARDS, grade Bum! 0.
Kiln-Drlad. Profiled 7-Cut> 12 mm x 100 mm

Ceiling boards were installed before the installation of double 
wall partition boards. 7-cut lines were made parallel to the 
7-cut wall board partitions all through-cut the living-dining- 
kitchen area. The same technique was done in installing the 
ceiling in all bedrooms and toilet.

All 7-cut ceiling boards were Installed at the roof eaves 
following the lines and directions of the front exterior wall. 
Y-cut boards were installed to include the facia boards as per 
new design furnished by the architect.

5.17 INSTALLATION OP DOUBLE WALL PARTITION CFRAMES) STUDS 
Grad я a end c. Air Dried. SAS. 50 mm x 75 can
(Annex HI. Figure 20. Under Separate Cover)
All studs were installed resting on the flooring. All vertical 
studs were of one piece lengths and were connected to the bottom 
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 7-cut boards set 
horizontally all throughout the wall areas.

5el8 INSTALLATION OP DOUBLE WALL PARTITION BOARDS
Grade В and C. KiIn-D-rled. Profiled. 12 mm x 10 mm 
(Annex I ¥  f Under Separate Cover)

Installation of double wall partitions was done after the 
installation of ail door and window jambs. Boards were
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Installed horizontally, instead of vertically, to follow the line 
and direction of ceiling V-cut hoards, for better aesthetic 
considerations. Board ends were fitted clean-cut to door 
window jambs, and with right angle joints on 1 comers to 
maintain the same leveled lines.

5.19 ESST1LLATI0K OP BALCONY AHD LIGHT АИП VEST SHAPT RaTTJTTGS
Grade A. Kiln-Dried. 343 . 50 mm x 100 nm
( Annex III, gig-ore 19. Under Separate Cover)

Bailings were fabricated at the jobsite manually, ««ring 
carpenter's conventional hand tools. After preparation of 
components, installation followed by anchoring the base plates 
to the concrete with п»лМя* bolts, supplemented by concrete 
nails* Vertical components were first erected to allow 
extensions of the rafters at three points for additional rigid 
support. Other components followed as per plans and erection 
manual.

5.20 DTSIAlLAITnW ПР УАТЦ ДЩ) SSRVTCTE STATES. Grade A. gHa-Dried.
S4b. 50 ддп x 200 шш : 50 mm x 150 ша : 50 mm x 100 mm
(Annex I ^5^ * Binder Separate Cover)

Stringers were prepared from two pieces of 50 mm x 200 mm coco 
wood specially sawn for the purpose. Triangular blocks were 
out along one edge of the boards, requiring a 50 mm thick piece 
to build up the stringers to specified width. The stringers 
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. Treads 
were built-up from 50 mm x 125 mm and 50 mm x 100 mm boards 
and installed on the stringers as per design and erection 
manual. Bailings and balusters were installed after completion 
of tread installation. All joints were fastened by common 
nails, concealed as much as possible, or at lnconspicous 
locations.

The same procedures were applied to the installation of the 
Service Stairs.
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5.21 INSTALLATION OF CL053T ASP ATTACHED PARTITIONS, Gr.de A. 
Kiln-Dried. S4S. 50 ■  i TOO mm : 12 nm i 100 V-cat

A—6(Annex I -g-  » Dhder Separate Cover)

Installation of closet m s  done after complete installation of 
floor boards, double mall partition boards, ceiling boards and 
double walling. Framings were fabricated manually at the jobsite 
using simple sections and the moulding system of iwsta.THwg the 
7-out door panels, following basically the plans and erection 
manual.

All framing joints were glued and nailed and all exposed surfaces 
were smoothly dressed, ready to receive oil finish or flat 
Tarnish.

5.22 IHSTALLATION OF KITCHEN CA3INSTS AMD COUNTER- Grade A. Kiln-Dried 
S4-3. 50 mm x 1Q0 mm and 12 mm x 100 mm 7—cut; 18 aq r loo mm
"L* Section. Floor Boards

Framings and other 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 L-profiled floor boards, while cabinet 
doors were made from 7-cut siding boards.

Ordinary hinges and catches were Installed on the top and 
bottom of doors. All carpentry works were smoothly finished 
and sanded.

71. MODIFICATION OF THS DESIGH AHD ERECTION
MANUAL

6.1 ROOFING

6.1.1 Purlins spacing should be widened from 127 mm (5”) to 
150 mm (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 am 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 flashing was also introduced at the roof edge 
as developed by the consulting wood expert during the 
milling of the coconut stem,

6*1.4- The use of 12 mm X  100 mm 7-cut facia board instead of 
25 nm x 150 ¡am coconut wood boards is acceptable»

6.2 HOOP PRA?*TKQ

6.2.1 The use of one instead of two anchor steel straps for every 
rafter anchorage to the roof girt per instruction of 
Structural Engineer is acceptable»

6.2.2 The roof girts at the end of gable roof may be extended to 
give "Malayan" motif of architecture,

6.3 SID DIGS. D0UBL3 JAT.T-TITOS ¿TO PARTITIONS

6.3*1 The use of horizontal 7-cut sidings instead of the original 
vertical 7-cut designs for all exterior walls is acceptable 
for architectural design reasons.

6.3*2 12 am x 100 mm 7-cut double walling may be installed
horizontally instead of vertically for the same 
architectural design reasons*

6.3*3 Dess acute 7-cut design in 7-cut boards may be adopted to 
avoid splitting and other difficulties in profiling 
operations.

6.4 STAIRS

6,4*1 Widening of the stairwell from 0.90 m to 1.00 m is acceptable



6.4.2 'Die stair landing at the second floor may be enlarged from 
300 mm (as originally designed) to 600 am.

6.4.3 The use of 50 mm z 125 on wood for handrailing instead of 
30 sm x 150 om is acceptable.

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

6.5 DOORS. JIHDQgS AMD JA^BS
6.5.1 The use of 12 urn x 100 aa 7-cut boards instead of 12 am x 

100 m  1 &  S boards an all door panels is acceptable for 
architectural design reasons.

6.5.2 The use of 12 sm x 100 mm 7-cut boards instead of 10 mm x 
100 mm boards for wood louver blades and wooden jalousy 
blades is acceptable in case the latter size is not 
available.

6.5.3 50 mm x 125 sm kiln-dried coco wood may be used for all 
door and window jambs in case 50 mm x 150 msf boards are 
not available. Mouldings may also be used on door frames 
to facilitate Installation of door panels.

6.6 CEILING INTERIOR AMD SZTSRIOR

6.6.1 12 mm x 100 mm 7-cut boards may be used for both interior 
and exterior ceilings instead of 12 mm x 100 mm T & (J as 
originally designed.

6.7 CABINETS AMD ATTACHED P AHTTTTflTTS
6.7.1 Simplified profiling for all cabinet frames and the use of 

ordinary wood mouldings to install 12 mm thick 7-cut panels 
may be adopted in case T & G profiling blades ground to cut 
the originally specified profiles are not available.

6.8 BALCONY RAILINGS
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.
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6.9 CANOPIES
6.9.1 Canopies (not included in the original design) may be 

provided above windows at the left and right side of the 
coco house for added rain protection of windows far from 
roof eaves.

6.10 STRUCTURAL

6.10.1 "Although there are visible deflections In some beasts «id
girts, these members are still structurally sound and can 
safely carry the required loads.

In locations where such deflections may hot be 
aesthetically pleasing, a simple solution is to place 
brackets which may be architecturally treated."

v n .  ascomrRTTDEP scHEntrra nv coco wood finishes
7.1 INTERIOR FINISHES

7.1.1 Floor Boards
Floor boards shall be properly machine sanded smooth and 
m d  ready to receive one coat of «*ntHng sealer. Apply one 
ooat of colorless wax and polish by machine or manually to 
give desired sheen.

7.1*2 Oil Mn-teh

This is for all interior walls and partitions, interior 
celling, interior of all cabinets and closets.

7.1.3 Flat Varnish F1rH«h
For all door and window jambs, 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 Oil
For all exterior wall boards, celling boards, exposed 
rafters, exposed girts and all other exposed coconut wood 
except roofing shingles. Apply at least two coats of 
exterior finishing oil.
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TUI. PLULaiflG SYSTEM

8.1 GSHSRAIi ^  3 OP TORE

The work done «as 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 prepared by the Project's Designing
architect.

SPDA supplied all the pertinent materials and components, the 
plumbing labor contractor furnished all labour, tools and equipment 
necessary to complete the installation of the plumbing system in 
coordination with the other concrete, masonry and carpentry work 
schedules.

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

All plumbing fixtures, 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 
sp ecif i cations.

A septic 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 
specifications and drawings and all plumbing fixtures complied 
with the American Society for Testing Saterlals (AST3I), American 
national Standards Institute (ANSI) and national Plumbing Code 
of the Philippines and American Water Works Association (a ww a).
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H .  ST.anTRTnAL SYSTEM 

9.1 GSSEBAL SCOPS Of fOHK

The work dona involved the furnishing, fabrication, installation, 
and testing of the complete Ugh-Mwg system, including conduit 
wiring system, lighting fixtures, convenience outlets, power 
outlets, switches and lighting panel board, for the complete 
electrical system of the house.

firing method was in Polyvinyl Chloride conduit and detailed 
installation was in accordance with the latest edition of the 
Philippine Electric Code ( PEC).

Convenience outlets and switches were all flash type, duplex type 
and single pole respectively. Switches controlling ceiling outlets 
totalling less than 300 watts were rated at 5-amperes, 250 voLcs. 
Switches controlling outlets totalling 300 watts or over were rated
10-ampere«, 250 voLcs.

fires «"A 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 were installed per design and 
specifications. Lighting 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 trim.
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 Codj (PEC). Each run of conduit 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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All 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* COKCLOSIOHS ASP R£C0hli£3DATI0HS

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

The demonstration was also able to introduce coconut timber as a 
new Indigenous shelter material to be produced commercially but 
to be utilized puxposively for low-cost/low income housing, 
henceforth with implications and greater affordability and utility 
as a supplementary timber source* In the process, it encourages 
research and development of how best to utilize the coconut stem 
and its other parts, waste and by-products*

The thrust on production of low-cost indigenous building materials 
is of vital importance and relevance because at present, shelter 
materials cost in the Philippines were inflated by either 
expensive production methods or high foreign exchange costs, thus 
requiring higher capital investment and other relative costs. Its 
significance is also reflected, in its contribution to the 
following:

1 - The development of alternative building materials
and shelter components for low-cost housing, ;

il - The encouragement of innovative architectural and 
structural designs considering optimum use of the 
unique physical characteristics of coconut wood;

H i  - The chance to introduce to the local and
international markets a new, attractive and 
durable product j
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It  - The additional f x m  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 problem during coconut replanting 
activities.

The project is a viable business venture with strong economic and 
social significance. Bavr materials are readily available for the 
production of coconut timber. This is an the assumption that the 
country has 3,125*000 hectares planted to coconut which yields 
approximately 100 trunkr per hectare the majority of which are 
already considered senile trees (1980 PCJL Studies)»

There is a constant demand and need for low-cost housing, shelter 
and local and international construction.

The government and other international organization like dcLLLiO 
has provided incentives and sponsored programmes for the 
utilization of indigenous materials and non—conventional 
components. The government also has moved to control the cutting 
of conventional sources of timber, and has encouraged tapping 
other supplementary sources»

Coconut lumber as a construction material substitute for 
traditional wood species (e.g«, Iauan, Tanguile, Apitong, ate») 
is very promising it being durable, economical and abundant 
according to PCJL 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 coconut 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



10.1.

10.1.

10.1.

10.1.

sizes to maximize coco wood usage and at the same time 
also increase coco vood recovery during coco lumber 
mining or processing operations.

light timber structural design system should be 
encouraged due to expected limitations in thickness and 
commercial sizes of coco vood.

2 Construction connection of joints of coco vood should be 
further studied. rami-ng procedures, where extreme 
difficulties vers experienced during the construction of 
the demonstration coco vood house, deserve special 
attention in order to avoid pre-drilling activities 
which are laborious and wasteful. Fastening techniques 
other than that q-̂ -ng common wire nails should be 
explored. Any improvements thus evolved should be 
adnpted in future construction activities making use of 
coco vood.

3 Properly treated coco wood may be used for exterior 
structural members and components provided vet and dry 
joints with the same or other materials are Minimized» 
The recommended design of coco vood balcony and toilet 
<md bath components are cited as samples. Please refer 
to design "Annex-1 a.."*

4 The possibility for more extensive use of built-up coco 
wood building structural components such as posts, girts, 
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 vood will be abundant during 
replanting periods. The use of built-up components will 
help maximize coco vood u nge as well as provide more 
jobs in rural areas it being labor-intensive.

5 Cooo food as a substitute for building material 
components which are heretofore made of traditional 
vood species 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 government and private sectors. It is an 
excellent way of promoting usage of indigenous construction 
materials for low and medium cost housing.
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G R E G O R IO  G. S T A .  M A R IA  & A S S O C I A T E S
A R C H I T E C T S  • E N G I N E E R S

34 PITIMINI S T . .  P A L T O K .  S A N  P R A N C IS C O  D E L  M O N T E .  Q U E Z O N  C IT Y .  PH ILIPP IN ES 
T E L E P H O N E S :  99-11-71: 99-14-40: 95-12-16: 99 -7 4 -7 7 : 9 8 -6 5 -2 S  a  98-11-34 C A B L E :  " S A N T A M A R I A ”

June 20, 1094

c î t i ? i c a r i c x

IMTIJ NATIONS 
Project Title:

injusteial development o r g a n isation
SI/P'II/3~/901 Demonstration of Coconut 'l'ood 
Utilisation In Low Cost Ilousinir

This document is the certification that as the Designing 
Architect and in charge of supervision of the above cap­
tioned project, the structure has been designed and cons­
tructed in accordance with thé Philippine National Building 
Code which is the basis of all building regulations in the 
country.

This is to certify further that the Structural Engineer 
(licensed Civil Engineer), Sanitary Engineer and the 
Professional Electrical Engineer who designed and inspected 
the project have certified in writing that their respective 
design, construction and installation were executed in 
accordance with the plans, design and erection manual.

Written certifications of Cesar A. Caliwara, Structural 
Engineer; Ernesto Villaos, Sanitary Engineer; and Jose 
Enriquez, Professional Eloctrical Engineer are all attached 
herewith and formed part of this certification.

Professional Tax Receipt (License) 
No. 413 3, Date<l January 16,1084 Issued at 'jezon City, Metro Manila



- 34 -

T E C P H I L
THE ENGINEERS COLLABORATIVE PHILIPPINES
2N U F LO O R . D E L T A  B U IL D IN G
Q U E Z O N  A V E .,  C O R . W E S T  A V E .,  Q U E Z O N  C IT Y  
P H IL IP P IN E S

E N G IN E E R IN G  S E R V IC E S : 
C I V I L  W O R K S  
S T R U C T U R A L  
M E C H A N  I C A L  
E L E C T R I C A L  S A N I T A R Y

Southern Phil. Development 
Authority Davao Pequeño 

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 Pequeño, 
on May 9, 1984
We are submitting herewith our observations and comments 
as follows:

1. 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.

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

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

4. 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 solution.

5. 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 questions, please do not 
hesitate to communicate with us.

CAC:mip

Yours truly,

CESAR A. CALIWARA 
Président

P^C Certificato .'«'o. 1781 & PTIÎ So.  
Jated April 12, 1934, Quezon City,

242
MM

T E L E P H O N E  NOS. 98-80-60, J8-M-01 T E L E X  NO. 27988 A ICI  PH
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FIGURE I : STRENGTHENING OF FLOOR GIRTS
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TYP. DETAILED SECTION OF BALCONY SLAB

FIGURE 2 ! REVISED BALCONY SLAB

CONN. DETAIL OF FLOOR GIRT TO R.C. COL. 
NEAR BALCONY AREA.

FIGURE 3  ! ANCHORAGE DETAIL OF FLOOR 
GIRTS TO BALCONY’S COLUMN 
SUPPORTS.

J
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Arch't. Gregorio G. Sta. Maria 
34 Pitimini St., Paltok San Francisco 

del Monte, <'uczon City 
Metro Manila
Dear Sir:

This is a letter certification in connection with the inspection 
of the project Demonstration of Coconut Wood in Low Cost Housing at 
the Southern Philippines Development Authority compound, Davao City 
on May 9, 19S4, 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 and Materials
l.b ANSI American National Standards Institute

National Plumbing Code of the Philippines
l.c AWV.'a American Water Works Association

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

This certification was issued as the Consulting Sanitary Engineer 
of the project of Sl’JA, UNDP and UNIDO.

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

EfiNUSTO VILLAOS
Sanitary Engineer
Professional Regulation Commission 

Certificate No. 657
Professional Zaz Receipt (License) 

No. 114879 dated February 16. 
1984, issued at Quezon City
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ARCHITECT GREGORIO G. STA. MARIA 
34 Pitiminí Street, Paltok, SFJM 
Quezon City, Metro Manila
Dear Sir:

This is a certification in connection with the inspection trip 
to the site of the Demonstration of Coconut Wood in Housing at the 
Southern Philippines Development Authority Compound, Davao Pequeño 
Davao City, wherein I am the Consulting Electrical Engineer.

I am submitting herewith ¡ny observation and comments 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 issued as one of the require­
ments being the Consulting Electrical Engineer of the project.

Southern Philippines Development Authority
•)avao Pequeño, Davao City
09 May 1984

Pr(o£j>'Ssionnl Electrical Engineer 
'^rofesÿdonal Regulation Commission 

^ " C e r t i f i c a t e  No. 924
Professional Tax Receipt (License)

No. 911 757 dated January 31,1984 
Issued at Quezon City, Metro Manila
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Paper preseated during the Sleeting on Coconut Wood — 1979» 
sponsored by the Philippine Coconut Authority, Hew Zealand» 
StLaistry of Foreign Affairs, and the Asia and Pacific 
Coconut Community, at Mairtt* and Zamboanga on October 22-27, 

1979.

Paper presented during the Coconut Stem Utilization 
Seminar, Tonga, October, 1976.
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i2 x rac Mi v* cvt 
coco-woo©

s' f i x .  O C C A M  U R

•“•SRWS

tAXMANM *-

i
i

G R E G O R IO  G. S T A M A R IA
ACA. AO (141 arc parca ay appaovco ay PRO *
PTA 4 (0 -0 1

A K v W lC V l  • r U U V C n  ♦ U N I o U t l A M l •iff ( -  1A * A4 OAEOOftK) 9 STA MAftf A UNITED NATWftó ~  
UNDO. UNOP

O V U M  tITY  M ITR A  MARCA f f H U IT lM I* PUCC * « .
VCL, R© AAVAAA

t m  « m t u m  m — «rtíiftff

S E C T I O N  1



S E C T I O N  2



-  60  -

* A ROOF RIDGE DETAIL
£ . 7  J  S C A L I l : iO  M Tt

t -----------------------------I

4.
m s  v> 
WOOL HU

Tt[ !
i J; •;

xi

«00 M«A *

i a  d e t a il  o f  c a n o p y
^ . y ■ 1 m tì

GREGORIO G. STA MARIA
STSw  »• *
m

« n v n n c v i  ♦ r L H W C n  * L O lid U L IA N I
1 «  A T » » N »  * T «A N  FftAMClfCO O IL  M O N T I
9 U C » M  C ITY  M ( TA O MANICA « I I  LtANJN (f t turn /M* ■

M H i if*»***"1'

S E C T I O N  1



*..<• mi Щ р г Л ы  TWf сосомп «oca n a .  oaa* ~ * £ * i m i rt«5?««*+ П Н Г
COCONUT «Q O 0  MRCLOOQ*

SCHEDULE Of DOORS

SCHEDULE OF WINOOWS

S E C T I O N  2



c
c ; ® i  to  t w i n s

f-
/—i

; e»»
t r

K W i M M o i a  u. / Aiiwnaatiiic \»y

_l _i

2 - » e<*B -tl»l
p

«1*1- B 2 *

3 -» «

tt! *i
P

d*iP «i*ia 3 ;  ♦ f

? :—ir11 ■1 ' i 3\y— St 8m J__ Si__ 2 .£--=8 is 3 :
§ i | f ri m 1 I1J______ *L___•
!i * 7 M 1 i
2 | N io •
f t l

--- Tm t 2ï • 1
Jl l X 1 ti Xpi 1 9^ 35 ' iU 4 8 /« I* o
f HXI20MIP
i U t r{! SIr> ;-.-4 4 ,

100 IM  THICJt K M  
COKOtTt M.M[OPTIONAL) cacHTi $

(Ooncniu.)

(  A \ FOUNDATION PLAN
V g.| T»C*Lf 180 MTS.

J
SiPS.

/ B SECOND FLOOR FRAMING PLAI
Vs-i / ,e*Ll rso *'' l oo urns

100MM TMOCCHO' _,2**t MM# ÆSAHSk, 
t̂OMM 9 TCMI» *A**\

29 MMX 100 MM TNSP100SINÇ
a t  o.s s m .o  e.

IO~i2MM# O U A K )

4-ltM M S VSST UA9 
•WITH lOMM# TICS AT •  
0 20 O.c. â  *

J-0MM8-

«<.
k

isoMiTMk.ciw with I# MM 0 VIST. SAMS AT 0-S0 0.C.AM0 MMM • MOStSONTAL BAMS AT 
(Vfirr S LMTIM

_»omms m b  a m  a0 29 OS (MMTCS
ISO MM TMK-CMB̂

F|C| PLAN _  WF*i DETAIL
g .|  , S C A L f  WO MTS.

— (12MMNXT O JSM .IVC

to*'fu>
ATO

,2*00 X MO IM- P100N SIST
jSMMXOOISIl fVWTO rrn

TQK.ET SLAB SECTION
itw* h d  »rs 
p-mmm s  m*<
HMTM NOT 0  4

S DO. £50, 20100 
NBTtlOO TO M.*.,

•0XI26MM ru t JOIST

F|C| SECTKX

IfrfOMM X’<POV

!«•  WlMOVI/rr 0AN9
”̂ W(TH M MMS TICS AT

ÎIOON OIN 
I0*'2MM# NSSPJtS

3 %  f* j-
--A ^-

JJ'*WMN“ÎAT 0JS M O C |ïf5oT%̂ *rlH|e
20X190 MM 
TOO PLOOtW:

m n s r

&
ClFi DETAIL a

s-i
pST^T1
1 TAN SSOStLlPST 1
«m 4M •
MTS 1-lO-M
M W

TLQM
OCALS C IO  MT*.

GREGORIO G . STA  MARIAARCHITECT • PLAMCft • CONSULTANT
U pip st oak paas a ocoMt TWO MANILA Oft. MONTS

PMPSMSO »V s t m v o  i t NttJfl
iu

^SIA UNITED NATIONS 
UMOO.UNOP

S E C T I O N  1



< ?

I H-

r

- i t

w|

- i f

91PPFÜ5

= 4 ♦-• 3 '-t
. 2 0  #

iaotMXiasiiai
i  FIOCO iOtST ATO.SOOXmoves so m mit**

•OLD I H M M

SECOND FLOOR FRAMING PLAN

hl MpKt

r4~“ ::r=r
10* 90 X i SOMM RaFTCRS AT
i .O M M  o c

Y-j

9 C A L C

? 00  METERS

• 2*tO MMlRfSAftsY
jo w l a ten * a u ^  

a t  o . s s n . a  e.

(  c ROOF FRAMING PLAN
\ e  I i •  C A tC  » I !9© N T *\5-l/ —"T-

29 UN X IOC KM 9 0 X 9 0  MM PURLINS 
SPACCO AS SHOWN

iCOCQMOT WGOO SHtMALC ROOF 
IftSLCD OtftCCTLV TO 90X90MM

J«.9M M  X 90MM r - j T M L  STRAP 
i*rrn  M N N «  MACMiNC ROtTS 
I BOTH NUTS B WAtNCJtt

A 9 MM X lOMM T ^ r .  t '  STr 
-STR A P  WrTrt l O M U C V A : ^ :  

BOLT WrrxHiiiT s  WASt.il»

TOP OF BIST

— / 2*90MM x <BOMb
* SIRT wi f h • 2* 

I9M M  MACHINE 
• 0 L r  ANCHOR* 
TB W OCj POST

A M O V C »  IV

IARIA UNITED NATIONS UMOO.UNDP
« V R C I  •

m m M nrv*

iiTTt'i

RM . • » » T » I C S M M .TM S  STBMBTUSAA I R F M U

F T »  MB » * •

M T S • ¡5 l__
__ CESAR A. CALI WAR A

F U C l * C .

BM  « A f F R I ^ A ' A i 1 s m m •

S E C T I O N  2



*
2 - 

o

3 -*

5 o*oxa«OMAMMHJi cave*-------

C O N N E C T TO WATER 
«UOELY LINE -«t|T

P . PLUMBING & WATERLINE ISOMETRIC1. P/E /  "#r TO «CALC
t m

g*'
G » ’

-j GREGORIO G . STA MARIA* ARCHITECT • PLANNER • CONSULTANT
• M  N lW m  fT «AN flA M N tO  •«VON EffY

m .  NC M l «4 »

WON TC 
I L N M M  M*V1

’LMi

S E C T I O N  1



fl r i

.-*W

1 --- -T--, V --------f

= H K

•7*i t - -

’ K M iM  TMCK Ì.C -8 L A S  V i t »
m t i W M i v p i i o  a c  r

W OF SEPTIC VAULT

i o »  «Ml{outvr

CHAMBER

l I O H f  A T 0 4

SECTIONP/E\J ’«CALI I Mirrt
TMCK CMSnouttIVOMpf TVROK MMJ

«LiCTmcAtKcfmo:flfTurr.

 ̂CLOSET

n - t № H r  I 

&y-COM t>M »CC OUTLET 

POL" MITCH 

HOjTUO POU »  WITCH

POLE OWITON

&  u w  mrrurr

i. 3

»-«■ ^ 0

'1

<§>

J=
SECOND FLOOR ELECTRICAL LAYOUT

SCHEDULE OF LOADS ft COMPUTATIONS
CWT " s a i 2Tm T imo  oescMPTioN AMP. • IZK o r  WINK

no. VOLT AMP LMHT CO- a n a s LGAO
1 220 a to 10 8-0 to a > >

t 22A 1 50 aiF 1.5 t o  •
■ $ 220 •  20 9mm 8.2 5 9 -
4 «20 ©•79 • VO u  -
0 «20 t  P i •  c 9-0 14 •
è 2 TO •  9 A *  * 1.9 20

7 *220 «  9 ,< •  c •2 5 »  •
• 220 »  P ! ftC 00 ItS-

T O T AL 45-40

SAFETY SWITCH
U> A /\ J to /
2C A 20 AA
20 A 20 AA
«04 20 A-T\... --- rv

a am mm  m

.* .v ■
■ »*; .

gSER DIAGRAM

tfiféP jHATVÂtt UWffc^HPF

S E C T I O N  2



ELEVATIONSQÛZÏ IN C  MTS
SECTION A-A
SCALE 1 0 » «TTS

A DETAIL OF FLOOR GIRT BRACKET
^ 5 - 2 * 7  a s  man

note: for floor girt along toilet with recommended wooden
FLOOR FRAMING.

t- •
О

I Vf - ♦

m  2 ♦

3 't t

.  RECOMMENDED
-? 4. TOILET WOOOEN FLOOR FRAME ALTERNATE DETAIL5̂ 2 - KM't 1 ,0 -Tf

GREGORIO G. STA MARIA
ARCHITECT PLANNER CONSULTANT
>4 P i T W » l  П  %*4 M AM ClSC O  M L <Мй7( 
AUflM «*Т* M CTNO M A H ILA  r w u t r m i t
T « L  Ш  » « I 4 4 «  ••117 ■

я а  «о  гам

• A T I 1 -  14 -  M GREGORIO TTJTSWARli
i R l t W  fr

uijrrarNjATwrarUNDO, UNDPF U U  • C,

« «  I M l L i n i  * -« • « r f c iT c c f

I

S E C T I O N 1



RfCOMENDED BALCONY WOOOENFLOOR ALTERNATE

■R FLOOR GIRT along TOILET 
TH RECOMNENOED WOODEN 
.'>OR FRAMING.

i: Mtf nor v-c«r
iOLI»«.E W A U M  

V > 1 7% MM «0 0 6  n w
at too iw  s*. :r* ¿yiuAMtiMTMVATS

fh

r
'IT) o'

--...»«0 -. J.«0 ♦ ,M
- ♦ l̂0 , '*« * _>ac_iio..  ̂ i*o # 1.20 ^ 0>0

f  0

t ■--f t“

sowjV Vs-* 2 * ♦

*  MM t m k  m a o m c  f l t v o o i  
( * • « *  A.O G * M f J  

ANACCO A l  i)IQ«M.A«OVt>e 
OAtC HM O O TW O  U A U P T M  
A U . M AORI H.TWOO0 JO*KT»

3 ■ 1 t

0 00 MCrfft*
30 X 90 u m  tu rn  m i
A T 130 MM ON C fW Tl»

A  ^RECOMMENPEO TRUSS SYSTEM ROOF FRAMING PL AN ̂ 'L'Jwuui 7.......; ~ Ko «m.
■ r »  lo . t i i C 0 ««U L T iN 4  f N O 'N r t * S l i t  f

f T I  MO t w

M T C 4 - U  |4 *" CESAR A CALIWARA S-2

HACC • l ■ 3

io n  c 4 m N l * a i - A  4 c i v i l  l o o m s i i i M O O E L - A

S E C T I O N  2

O* S



-  64 -

t r u s s  м а м  г  1 2 0 0  мм ом c e n t e r

VS-3
a ALTERNATE TRUSS ROOF FRAMVtO DETAILZk~ -- -------------------------- ,;Ц ШП

: |т50 X 126 MM 
. TOP CHORD

2 'МММ • HACWWC BOLTS
2 'SOX TOO MM 
VPCOO SLOCK

I ' 50 X129IM  TOP CHORD’

Ш 9 Я ,DOLT. STRAP POSITION IS ONLY 
JPPUCABLC TO TRUSS S MAT 
COMMOTION ALOHS MIDSPAfi. 
DOTTED LINE UTOKUTCS STRtf 
POSITION POM CONNECTION WTM 
TRUSS AT SUPPORT «RCRC STRAPS 
ARC TO BC SOLTCD TO *RT WISH 
POST *  MINT BOLTS

c DETAIL-В
.iitACf J l w TS3

A M  NO l» 4 l

PT* 4»‘ Ш

•ATI 1 • !• -  14

PLACf Ы .

1 M  Н И  117*» »  *

£

GREGORIO G. STA MARIA
ARCHiTECT PLANNER CONSULTANT
*4 * 7  N i l"  I T  MM FRANCISCO OCL M O N T I

M ( ]Q R  C lTT 
Tic no

M KT40 HANi I A 
M i  « 4 0

A Hi 1.1A A IN I  • 
**1171

ЯЮ ЙИГй. STA Ш Ш Г
$ i'll l\. "I
т Ш т

S E C T I O N  1



DETAIL-D
sbul i t t m f i

UffiTW HMBHTUNDO. UNOf
WqOOTRAJNIM*

i w w s o t r s w
m / m / n / m

ft ( 9  «0 . i r » i C O d t U t T l M  STRUCTURAL f M I N C I N S fttfT  M3

r m  « * 143

urt 4-18-M CESAR A. CAUVKARA
C s - 3 \

K m

UN C «W M H M l*A -4 u u a r i  N MODEL-A

S E C T I O N  2



ANNEX 2

BILL OF MATERIALS AND SPECIFICATIONS

Item No. Page

1.0 Stakes/batter boards/forms 66
2.0 Carpentry works 67
2.1 Wooden poses 67
2.2 Floor girts 67
2.3 Floor joists and bridgings 67
2.4 Floor board. (L-section joint wood) 

simple rabetted rut (SR)
67

2.5 Timber corbel 67
2.6 Roof girts Ó7
2.7 Rafters and timber blocks 67
2.3 Purlins and timber blocks 63
2.9 Wood shingles 68
2.10 Wood flashing 68
2.11 Wood ridge roll 68
2.12 Facia board and nailers 68
2.13 Framing vertical studs 68
2.14 Framing horizontal studs 69
2.15 Framing diagonal studs 69
2.16 Sidings 69
2.17 Double walling 69
2.18 Partition vertical studs 69
2.19 Partition horizontal studs 70
2.20 Partition diagonal studs 70
2.21 Ceiling joist 70
2.22 Ceiling boards 70
2.23 Balcony and light and vent railings 71
2.24 Main stairs 71
2.25 Service stairs 71
2.26 Kitchen counter and cabinet 72
2.27 Closet and attached partition 73
2.28 Canopy 73
2.29 Doors and windows 74



MODBL A - DUPLEX
SCHEDULS OP COCONUT WOOD MATBRIAIS ABD SPECIFICATIONS

ITEM HO.______DESCRIPTIOM_____________ UHIT QUABTITY
i.O 3SAKE3/BATTBR BOARDS/FORMS

25 x 50 x 1830 PIECES 16
25 x 50 x 2430 PIECES 43
25 x 50 x 4270 PIECES 16
25 x 100 x 1230 PIECES 94
¿5 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 PIECES 4
50 x 75 x 2430 PIECES 11
50 x 75 x 3050 PIECES 28
50 x 75 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



СиГПди ьиныииш 
MARKINGS GRADE REMARKS

OB-2 qHy. RM ROUSH, OHAIM SAWED
S-1,CB-1 ОВЕЕМ i0■о1

BB-1 ОВЕЕМ - do -
Wi-3, PW-9 ORE ЕМ - do -
pw-2 , p w-6 ОВЕЕМ - do -
pw-з ОВЕЕМ - do -
SCP-6, FW-1 ОВЕЕМ - do -
CB-3 ОВЕЕМ - do -
3-2, 3-3, H-2, PW-5 ОВЕЕМ — do —
PW-4 ОВЕЕМ - do -
SCP-10,SCP-11 ОВЕЕМ - do -
SCP-3, SCP-4 OREEN - do -
SOP-9 OREEN - do -
SCP-8 ОВЕЕМ - do -
SCP-7, PW-8 GREEN - do -
Pll-1, SCP-1, SOP-2 OREEN - do -
H-l, Plt-2 GREEN - do -
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CUTTINQ SCHEDULE
ITEM MO. D E S C R I P T I O N _________UHIT QUANTITY_________ MARKINGS_________ GRADE__________ REMARKS
2.0 CARPENTRY WORKS

2.1 WOODEN POSTS 
50 x 100 x 4880 PISCES 10 P-1 A S4S, AIR DRIED
50 x 100 x 3050 PIECES 20 P-2 A - do -

2.2 PLOOR OIRTS
50 x 150 x 4270 PIBCBS 14 pa-i A S4St AIR DRIED
50 x 150 x 1830 PIECES 6 pa-2 A - do -
50 x 150 x 2430 PIECES 2 pa-3 A - do -

2.3 PLOOR JOISTS fc BRIDQINQS 
50 x 125 x 4270 PIECES 8 PJ-3 A 843, AIR DRIED
50 x 125 x 3660 PIECES 82 pj-i A —do—
50 x 125 x 3050 PIECES 18 PJ-2'PJ-4, BRQ. A -do-

2.4 PLOOR BOARD (L-SECTIQN JOINT WOOD) 
25 x 100 x 3660 PIBCBS

SIMPLE HABETTED CUT (SR) 
300 WPB-1 U B PROFILED, KILN DRIED

2.5 TIMBER CORBEL 
50 x 150 x 2430 PIBCBS 1 TO A 343, AIR DRIED

2.6 BOO* QIBT3 
50 x 150 x 6100 PIBCBS 12 RO-1 A S48, AIR DRIED
50 x 150 x 4270 PIBCBS 12 RQ-2 A 348, AIR DRIED

2.7 RAPIERS AND TIMBER BLOCKS 
50 x 150 r. 6100 PIECES 34 RP-1, RP-2 A S4S, AIR DRIED



iTgMjrSLt DESCRIPTION m i QUANTITY
2.8 PURLINS AND TIMBER BLOCKS

50 x 50 x 4270 PIECES 300
50 x 50 x 3050 PIECES 68

2.9 m S  SffNgLBg
100 x 400m  WOOD 8 SINGLES PIECES 14„500

2.10 WOOD PUSHING L.U. 22.5
2.11 WOOD RIDGE ROLL L.M. 16.80
2.12 ?AÇIA BOARD AND fi£||£ps

25 X  100 x 3050 V-OUT PISCES 24
25 x 100 x 4880 V-CUT PIECES 24
50 x 50 x 4880 PIECES 24
50 x 50 x 3050 PIECES 13

2 . H  PRAMING VERTIO^fc ÇTUDS
50 x 75 x 1830 PIECES 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 PIECES 4
50 x 75 x 4880 PIECES 4



CUTTING SCHEDULE
MARKINGS GRADE REMARKS

P-3 A
TB-2 A

«8-1 A. B k C

CWV A It B
RS A k B

PB-1 B k C

PB-2 B k 0
FBN-2 B k C

PBN-1 B k 0

VS-3,VS-9,VS-13 *14 B k o
V8-1,V8-4 *V8-15 B k a
VS-2 B k 0
VS-5,VS-6,VS-7,VS-12 B k a
VS-10 B k a
VS-8 B k 0

S4St AIR DRIED 
-do-

BOUGH( CCA TREATED, AIR 
DRIED

848, CCA TREATED,AIR DRIED 
-do-

PROPILED, KILN DRIED 
-do-

ROUGH, AIR DRIED 
-do-

848, AIR DRIED 
-do- 
—dO"
—do—
—do—
-do—



ITEM no DESCRIPTION UNI? QUANTITY
2.14 FRAUING HORIZONTAL STUDS 

50 x 75 x 1830 PIECES 87

50 x 75 x  2430 PIECES 16

2.15 FRAMING DIAGONAL STUDS 
50 x 75 x 4270 PIECES 4

2.16 SIDINGS
12 X  100 X  1830 V-OUT PIECES 102
12x 100,x 2430 V-GUT PIECES 88
12 x 100 x 3050 V-CUT PIECES 154
12 x 100 x 3660 Y-CUT PIECES 28
12,x 100 x 4270 V-OUT PIECES 60

2.17 DOUBLE WALLING

12 x 100 X  1830 Y-CUT PIECES 26
12 x 100 x 2430 V-CUT PIEGES 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 PUCES 12
50 x 75 x 2430 PIECES 10



CUTTING SCHEDULE
MARKING GRADE REMARKS

HS-2,HS-3,HS-4,HS-5 B k 0 S4S, AIR DRIED
HR-6 ,HS-7, R'J-8 ,HS-9
R3-10,HS-15, HS-16
HS-1,HS-llfHS-12,
HS-14, Hfl-17, HS-18 b  at 0 S49, AIR DRIED

D 3 -1 B  k 0 S 4 S ,  A IR  D R IE D

V C -2 , V O -3 * V O -5 ,  V C -6 B  k 0 P R O F IL E D ,  K IL N  D R IE D

V C -1 3 ,V O -1 4 ,V C -1 7 b  at C —do—
V O -1 , V C -4 , V C -12 B  It 0 —do—
V C -16 B  Je c -do-
V C -15 B  k 0 -do-

DW-21 B k 0 PROFILED, KILN DRIED
DW-1, DV-10 B It 0 -do-
Df-2,DW-3,DW-7 B It 0 —do-*
DW-15 B It 0 -do—

VPS-1,VPS-4,VPS-5 B Je 0 34S, AIR DRIED
VPS-6,VPS-7*VPS-9 B It 0 -do-



ITEM HO.________ PKfinBTyyrr.ji______________OMIT QUANTITY
50 x 75 x 3050 PISCES 7
50 x 75 x 3660 PIECES 10

2.19 PARTITION HORIZONTAL STUDS

50 x 75 x 1030 PIECES 16

50 x 75 x 2430 PISCES 15

50 x 75 x 3050 PISCES 7
' ■ 50 x 75 x 3660 PIECES 2

2.20 PARTITION DIAGONAL STUDS
50 x 75 x 2430 PIECES 3

2 .2 1 CEILING JOIST
50 x 50 x 1630 PIECES 88

50 x 50 x 2430 PIECES 13
50 x 50 x 3050 PIECES 16
50 x 50 x 3660 PIECES 40

2.22 CEILING BOARDS
12 x 100 x 1830 V_CUI PIECES 592
12,x 100 x 2430 7-CUT PISCES 102
12 x 100 x 3660 V-CUT PIECES 300

12 x 100 x 4270 V-CUT PIECES 64



с т а т н а  s c h r d u i*
HARKIR O S GRADE REM ARKS

VPS-11, VPS-12, VPS- 
13, YPS-21 VPS-8

В к C 843, A IR  D R IE D

YPS-10 В к С S4S, A IR  D R IE D

HPS-1, HPS-6,HPfi-7 
HPS-14,EPS-12,HPS-9

В к 0 848, A IR  D R IE D

HPS-2,HP8-4,HPS-8 
HPS-10, HPS-11

В к С -do-

HPS-5 В к 0 -d o -

HPS-13 В к С —do-

DP8-1, DPS-4 В к С —do—

C J-2,0J-9,0J-13.CJ-3 
CJ-14,

В к С —do—

CJ-6, 0J-8,CJ-11 В к С -do-
CJ-12,CJ-4 В к С -do-
CJ-1 В к С -do-

■0-2 A. В к С PROFILED, KILE DRIED
■C-3,VC-4,«0-6 В к С —do—
«0-1 A. В к 0 —do—
«0-9 A, В к С -do-



ITEM NO DESCRIPTION UNIT QUANTITY

2.23 BALCONY AND LIGHT 1ND VENT RAILINGS
50 x 100 x 1830 PIECK3 23
50 x 100 x 2430 PIECES 75

50 x 100 z 3050 PIECES 2
50 x 100 x 3660 PIECES 4

MAIS aaçAraa 
STRINGER

50 X 200 x 3660 PIBOBS 4
50 X 100 x 3660 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 1

SERVICE STAIRS 
STRINGER 
50 x 100 x 2430 PIECES 4
50 x 100 x 1830 PIECES 4



— опттппппгашпз—
MARKINGS GRADE REMARKS

HR-2,HR-6,HR-8,DR-2 Ale В 84S, Kill DRIED
HR-3(HR-4» HR—5• 
HR-7, VP-1, DR-1 
DR-3, MUR-1

A le В —do—

HR-9 А к В -do-
HR-1 A le В —do—

ST-1 A 84S, KIUï DRIED
ST-2 A -do-

TR-1 A —do—

BAb-1 В —do—

HR-1, HR-2 В -do-

BAL-2 В -do-

8T-3 A S4S, KILN DRIED
ST-4 A -do-



ITEM HO.______ DESCRIPTION UNIT QUANTITY

50 x 200 x 2430 PIECES 4
50 x 200 x 1030 PIECES 4

TREADS
50 x 100 x 2430 PIECES 16

BALUSTERS 
50 x 50 x 36( 0 
fA^DINa FRAME

PIECES 10

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 

LANDING PLOOR( L-SECTION
PIECES 3

JOINT WOOD
25 x 100 x 2430 PIECES 14

2.26 KITCHEN COUNTER 4c CABINET 
BASEBOARD
50 x 150 x 3050 PIECES 1

FRAMES
50 x 75 x 3050 PIECES 9
50 x 75 x 2430 PIECES 18

CABINET FLOOR 4c DOOR
(L-SECTION JOINT WOOD) (SR)
19 xlOO x 3050 PIECES 19
12 x 100 x 2430 PIECES 12



CUTTING SCHEDULE
üfffiiqs_________ (ШАРЕ REMARKS

SI-5 A S4S; KILN DRIED
SI-5 A -do-

TR-3 A -do-

BAL-1 в -do-

LP-1 A -do-
LP-2 A -do-

R—I, H—3j HR-1 В -do-
R-2, HR-2, HR-3 в -do-

WFB-2 в PROBI USD, KILN DRIED

B-2 A S4S, KILN DRIED

TN-1, PN-1 A -do-
TH-2flH-3» RN-2e IN-3 A -do-

та-з, ia-4 A PROPILEO KILN DRIED
Ю - 5 A -do-

i



ITS* ffP. ______ DESCRIPTION UNIT QUANTITY
— gTOKW 'gfltism—

MARKINGS GRADE REMARKS

IttQBJIKMS
50 X  50 x 2430 PIECES 4 CD P-1 A S4S, K i m  DRIED
50 x 50 x 3050 

PRAMS
PIECES 2 CD P-1 A -do-

50 x 75 x 3050 PIECES 1 CP-7 A S4S, KILN DRIED
50 x 75 x 3050 PIECES 2 CDF-3 A —do—

2.27 CLOSET AND ATTACHED PARTITION
FRAMES
50 x 75 x 2430 FIECES 28 VP-1, VP-2, VP-3 A S4S, KILN DRIED
50 x 50 x 2430 

MOULDINGS
PIECES 58 VP-4, VP-5, PS-1,VP-6 

VP-7
A -do-

25 x 25 x 2430 
PANELS

PIECES 96 WM-1 A -do-

12 x 100 X 2430 V-CUT PIECES 23 0 WP-1, WP-2 A PROFILED KILN DRIED

2.28 CANÇPY
BASE PLATE
50 x 150 x 3050 PIECES 3 BP-1 A S43,‘ AIR DRIED

BRACE
50 x 125 x 3050 

RAPTER
PIECES 4 BR-7 A -do-

50 x 150 x 3050 PIECE8 2 HP-7 A -do-



ITBM MO.
PURLINS

DESCRIPTION UNI» QUANTITY

50 x SO x 3660 PIECES 16
PACIA BOARD

25 X  IDO X  3660 Y-CUT PIECES 2
25 x 100 x 4270 V-CUT PIECES 1

WOOD pHIÑOLES
100 x 4 0 0 m PIECES 900

DOORS AND WINDOWS 
DQÇR JAMBS

50 X  125 X  2430 PIECB8 28
50 x 125 x 1830 PISCES 7

DOOR IRANES
50 x 100 x 2430 PIECES 56
50 x 100 x 3660 PIECES 14

DOOR MOULDINGS
25 x 50 X  2430 PIECES 56
25 x 50 x 36OO PIECES 56

DOOR PANELS
12 x ieo x 2430 v-cuT PIECES 140

WINDOW JAÎ Bi} t

50 x 125 x 2430 PIECES 48
50 x 125 x 4880 PIECES 6



CUTTING SCHEDULE
__&ymqs QRADB REMARKS

P-7 A 843» AIR DRIED

p b -3 B 4c 0 PROFUSE KILN DRIED
PB-4 B k  C —do—

WB-2 A,B fc 0 ROUGH, CCA TREATED,AIR DRIED

A S43, KILN DRIED
A i D> 0 1

A —do—
A 1 p

.
0 1

A -do-
A -do-

A & B PR0F1LED KILN DRIED

A S4S, KILN DRIED
A —do—



DESCRIPTION m i QUANTITEITEM NO.

WINDOW LOUVER BLADES
12 X LOO X 1830 V-CUT PIECES
12 x loo x 2430 V-CUT PIECES

LOUVERS ZIGZAG 
25 x 75am x 2430 PIECES

193
106

45
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CUTTING SCHEDULE 
MARKINGS GRADE REMARKS

A ft B PROFILED KILN DRIED 
A ft B -do-*

A ft B PROFILED, KILN DRIED




