PART 6 ~ FARMLAND PREPARATION

6-01 SCOPE

The farmland preparation intolves such kinds of COnstruct%on.works as ‘earth
works and concdrete works in connection with the constru?t;¢n-of-land_ _
Shapind, land levelling, farm-roads,”irrigation‘and drainage c;nal§ and
appurténant structures. 'Earth works for the land preparation such ‘as open
excavation, 'foundation prepaxation, earth £i11 and backfil}_s?a}l,?e .

: ' ; ' ' e with tha-Specificatxonszlndlcated
for the farmland preparation such

d out by the Contractor

performed by the Contractor in accoxdanc

in PART 4 and PART 5 and concrete works fo A
as pavement and placing of concrete -shall be carrie :
based on the Specification describsd in PART (7. Acgord;ngly;-the
Specifications contained in this part prescribe the rules and other .
matters, to which special attention shall be given by thg'Cont;actor in -
carrying out the Construction work for farmland preparation. _

6-02 GENERAL

{2) ?reparation'fof Construction
Prio: to commencement of construction work foxr farmland preparation,
attention shall be given to interception of excess rain water
draining in from out-side of the experimental farm so:that the.
construction works for farmland preparation can be executed under
almost dry conditions. : '

{b) - Procedure of Construction Work
Conéttuctign'wdpk-for farmland,p:epétationyshoﬁld'Comﬁeﬁdé with land
levelling including land shaping firsply'and.continue in due course
with the work of farm road, irrigation canal and drainage canal.

6

i

03 LAND SHAPING AND LAND LEVELLING
{a) Land Levelling

The cqnstrﬁction of'lénd levéiling including land shaping'shéll.be
prosecuted by taking the following procedure, as a standard type of
the construction for land levelling. : ' :

Cut_aqd earth £ill -- Land Levelling - Land Shaping.
{b) Exclusion of Water Accumulated .

In the event of water accumulating in a depression or water standing
in an existing drainage channel, the Contractor shall be'réspoﬁsible
for dewatering the depression as well as the existing drainage .
chahnel 'so that the earth £ill:for both the depression and the
existing drainage channel may be carried out under suitably dry
conditions, by draining all water during the process of the
construction until its completion. : ' '

{c) Cut and Fill
The earth materials necessary for £illing of lowef.laﬁd to be

elevated shall'be provided from those excavated fr ig
Llavat _ De . _ , om higher land
within the experimental farm. Foxr formulating the landgléVeiling,
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(Q)

{e})

£) -

6-04

(a})

by

theheleVation'of each ?lot in the experimeﬁtal farm after a
completion of the ‘land levelling, has been decided such that the
volume of earth materials necessary for filling will be well-

" balanced, as a whole, with those to be excavated.

Preventlon of Settlement

-_The speelal care shall be taken in filling: works where settlement of

the embankment may be anticipated in. order to keep any such’
settlement as small as possible.. The Contractor must pay special
attention to filling works in depressions as well as where the depth

- of £ill will be comparatively high.

Tolerance-

Unless otherw1se SPQCIfled, no polnt of the flnished surface shall be
more than. +/-5.0.cm from the mean level in the plot of the

. experimental farm. The deviation of graded surfaces will be

generally measured and determined by readings on 15 m to 30 m grids
cove;ing the whole land levelling unit, :

Final Arrangement of Land

-_The arrangement of dand for each plot in the experlmental farm shall

be finished to the lines and grades shown in the drawings so as to
not :disturb the cultlvatlon of the experlmental field,

. EMBANKMENT 'FOR IRRIGATION CANALS AND FRRM ROADS

,As far as’ practlcable, as determlned by the anlneer, filling

materials shall be used from required excavation for canals and
structures or. excess materlals from farmland, If these materials are
not . suitable for filling or where use of such’ materlals is not
practicable, as determined by the Englneer, the Contractor shall’
furnish laterite as filling materlals from a horrow pit area approved
by the Enginéer. The materials for filling shall be free from any
stumps, bushes, weeds, rdots, clods and any matter that may decay.
The embankment shall be constructed to the width and side slopes as
shown on the Drawings. Unless otherwise specified, ten (10) percent
of ektra filling to embankment height shall be made.

Before the materlal for the f;rst layer of the ‘embankment is placed
the foundation for the: embankment shall be prepared as provided in

_Clause 4-05 hereof and shall be moistened or dried and compacted in

the manner hereinafter. specified for compacted embankment to be
placed therecn. The mateérial shall be deposited in horizontal
layers, and the thickness of each horizontal layer after compaction
shall not be more than 20 cm. The excavation and placing operation
shall ‘be such that the materlals'when compacted will bhe blended
suff;c;ently ‘to secure the hlghest practlcable unit. weight and best
inparmeability and-stability. If the ‘surface of any compacted layer

_of -embankment is too dry or smooth to bond properly with the layer of

material to be placed thereon, it shall be moistened and/or scarified
in an approved . manner to prov1de a satisfactory bonding surface

o before the next succeedlng layer is placed.

(c)

-Prlor to and’ durlng compactlon ope:atxons the material shall not have

a moisture content of greater than 5% above or below optimum moisture

 content as determxned by the Englneer, such molisture content heing
: deﬁlned.as “The melsture content which will result in the maximum dry
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unit weight of " the 3011 when subjected to the Protector Compactlon
Test" {(J18 A~1210) ' '

(d) Inaofar as. practlcable as determlned by the Eng;neer, m01sten1ng of
the material shall be performed at the site of stockpiles but such
moisténing shall be. supplemented by sprinkling at the time of
compaotion, if necessary. If the moisture content is less than
optimum For compaction by more than 5% or greater than optimum
Compaction by more than 5%, the operatlon shall not proceed, . except
with the specific approval of the Engineer, until the material ‘has.
béen wetted or allowed to dry out, as may be required, to obtain
optimum meisture content w1th1n the tolerance permitted above. -

for

{e) When the materials have‘been condltxened as. above SpEleled, they
shall be compacted by soil compactors ox by mechanical tampers which
shall ‘be subiject to the approval of the Engineer. . Whére mechanical
tampers are used to compact so;le in confined areas, they shall be
equipped with suitably shaped heads to obtain the reguired density.
Prior to comméncement of embankment ‘work, compacting equipment to be

'used'shall be approved by the Englneer.

(£} The dry densmty of the soil in the compacted material shall not be
less than 95% of the maximum dry density as determined by the
Standard Protector Compactlon Test (JIS Au1210) for the materlal
being compacted :

6-05 " EXCAVATION FOR'IRRIGATION'AND DRAINAGE CANALS

Excavatlon for 1rrlgatxon and dralnage canals shall. generally be carried -
out in accordance with Clause 4-02 hereof, and excavation is to be .e@xecuted
in such a manner as to ensure that the side slopes, as’ shown on the .
Drawings, are not in any way endangered by undercutting. The Contractor
may propose slight modlflcataons ‘£to the side slopes of drainage canals
shown on the Drawings provided that the sectional area of the canal is
maintained and the propOSed slope is stable.

'6—06 CONCRE‘I‘E LINING_ON IRRIGATION CANALS
{a) Materials

For the pcrtlons and lengths shown on the Draw1ngs, lrrlgatlon canals
shall be lined with whichever plain concrete or precast concrete
units including concrete bricks approved by the Englneer The
concrete used. shall be specified in Part 7, T

B

(b) Plac1ng the Llnlng

The concrete shall be placed and spread dlrectly on the subgrade and
shall be screeded to the specified thickness. ‘Any’ groave exceed;ng
1.5 mm in depth shall be smoothed’ by an approved float or ‘belting or
burlap drag.. The flnished surface shall conform to the llnes grades
and cross sectlons shown -6n the Draw;ngs. . !

6-07 GRAVEL_PAVEMENT FOR FARM'ROAD
{a) Material
Materia]s for road pavement shall be . .
graded gravel con31stin of a
natural mixture of hard,. durable particles of coarse agqregage "sand
’ i

and 9ilt. The materials shall be relatively
Y free from
and ‘excess clay, and shall be unlformly graded so that :§£§ g:itggles
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{b)

6-08

compacted into a hard and dense mass. Unless otherwise approved by

.the Engineer, no paxticles of greater than 25 millimeters in size

shall be included in the materials, ‘and fine materials passing
0.074. mllllmeters sieve shall not exceed 15% of the material in
welight .,

Construction

The materials. shall be spread 1ongltudinally and compacted separately

in uniform layers to produce the correct finished thickness., Care

‘shall be taken to ensure that no segregation occurs. Compaction of

the materials shall be made at the moisture content approved by and
to the satisfaction of the Engineer. The surface of the metalling
shall be formed sgo that the finished surface is true to line and the

- level without apprec1able lrregularlty.

'BIRD NET

Bird net shall be subject to the'Engineef s approval The Contractor shall
submit to the Engineer, samples of the net pr;or to commencemant of its
work for his approval .

Bird'net which'shall'play a roll to'prevent birds from picking at the rice
shall be procured in Nigeria. The mesh of bird net shall be within 2.0 ¢m
and the thickness of net_wire shall be according;y thin.
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PART 7- CONCRETE WORK

7-01 Scope ' ' ' : = -

Iin accordénce with the specifications-contained hérein'anq as shown on the
detail drawings or otherwise directed, the Contractor.sha;l;-

(a} Furnish all materials, and manﬁfacture,_transport,'place,'f}nlsh,.
protect and cure concrete; I

by - Furnish, construct, erect and dismantle forms:

{c) Construct expansion and,cdntractibn’joints and fqrhish_a?q place
waterstops, joint fillers, and dealing_compound, if required; andr

(4 Prepare, cleaﬁ, cﬁt, pend and place steel:reinforcement.
1-02 _ CEﬁENT | | |
{a} General |
. Cénment fb: Hortar and concrete work éhall'behdt&iﬁary ﬁérﬁiéﬁa Cehéht

which conforms to the requirements of the appropriate Standards for’
Portland Cement {BS, A.5.T.M.ox JIS). .

{b) Statage'

Cement shall be stored in a dry, weather.tight and properly.
ventilated warehouse with adequate provisions for the prevention of.
absorption of moisture. 'All_storage‘facilities]éhall be subject to
approval and shall be such as to permit easy access for inspection
and identification. Cement which has been stored for more than one
_month or which is suspected of being damp shall not be used unless
otherwise approved by the Engineer. ' ' '

7-03 'FINE AGGREGATE

{a) Composition

Fine aggregate shall be natural_sénd not including oréénic matter and
other foreign substances. ' S :

(b)  Quality

Fine aggregate shall consist of hard, tough, durable, uncoated

particles. The shape of theé particles shall be generally rounded or
cubical and reasonably free from flat or elongated pieces. The fine
aggregate shall conform to the following spécific'requiréments: '

1. Grading - Fine aggregate shall be well graded from;fine to

~coarse and the gradation shall conform to the following
requirements as delivered 'to the mixtures: ' '
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(c)

7-04

{2}

ib)

Nominal -Sizes ‘standard Percentage by Weight

{rom) ... . Passing Individual Sieve
10 : . 100

5 30 - 100
2.5 B0 < 14¢0
1.2° ' . 50 = 90
0.6 ' 35 - 60
0.3 o _ 10 - 30
.15 ) G - 10

In addltlon to the gradlng llmits shown above, the best modulus
shall be in the range from 2. 4 to 3.1.

Storage :

”Flne aggregate shall be stored 1n such a manner as to avoid the

1nclusmon of any forelgn material in the concrete. Sufflclent live

.storage shall be maintained at all times to permit continuous
”placement of concrete at the rate spe01f1ed

COARSE AGGREGATE

f3Comp031tlon

Coarse aggregate shall consrst of gravel, crushed gravel or rock, or-
a combination of gravel and crushed gravel oxr rock.

.Quallty and Gradlng

1. Qualaty - Coarse aggregate shall con51st of hard, tough,

durable, ‘clean and uncoated particles. All foreign materials
“and dust shall be removed by adequate processing. The particle
'shape of the smallest size of crushed coarse aggregate shall be
. generally.rounded or cubical, and the coarse aggregate shall be
: reasonably free from flat and elongated partlcles ln all sizes.

2. Gradlng - The coarse aggregate shall be well graded from fine

to_coarse. The grading of the aggregate as delivered to the
mixer shall be as follows:

Nominal Sizes Standard Percentage by Weight
{roum) : - Passing Individual Sieve
25 ' 100
20 . 95 - 100
10 | 30 -~ 60
5: o . 0~ 10
3. Slée'—'Unless'otherwiSe drrected; the makimum sizes of coarse
: " aggregate to be used in the various parts of the work shall be
'3/4 inch.
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4. Storage - Storage of coarse aggregates shall be as that
specifred in paragraph 7-03 {(c} for flne aggregates.

7-05 - AGGREGATE SAMPLES

shed at a point d951gnated by the .

Samples of the aggregate shall be furnl
(10} days in advance of ‘the time

Engineer for his approval at’ least ten
when the placing of concrete is expected to begin.

1-06 -  WATER

e fresh, clean and free from injurious

Water used in mixrng concrete shall b
organic matter.

amount of oil, acid, alkali, salts, or
7-07  PROPORTIONING OF CONCRETE

{a} The Contractor shall desrgn the. mlx proportlon for every class of-
concrete placing for the approval of the Engineer.. The Contracter
shall carry out the mix test in case being requested by the Englneer,_

;he test 'is to be made aft the expense of the Contractor. .

(b} The compresslve strength of the age of 28 days shall be as follows
for the desirable mix proportlon 1ndlcated. ' .

o : Min. Compressiﬁe o : . .  Approx.
Mixture i - N Max. Size Max. Water :
" Type Strength at of Aggregates Cement Ratio Cement
_ 28 .days Age ot Aggrege : ot Rats Content
kg/cg@' mm % © kg/m3
N 210 20 55 320
B _ 180 : 20 60 ~300
c 130 200 - 80 200
Mixture Type : - Application'
A ; Reinforced concrete for beam, glrder, colunn, etc.
B _ Reinforced and plaln concrete :
C ., _ Levelling concrete

other proportlons for mixed de31gn if necessar
Y ma be 1nd
the Engrneer at the site of work. ¥ .lcated by

7-08 MIXING
‘{a} . Equipment

'Concrete shall be mlxed by portable Concrefé
mi
approved by the Englneer xer unless otherwrse
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(1)

(c)

Measurement

The measurement of every ingredient of concrete shall be made by
woight . Nevertheless, measurement by volume may be admitted subject

‘to the approval of the Engineer.

Mlxlng Tlme and Method

'The mix1ng tlme of concrete shall be more than two (?) mlnutes and
‘less than ‘five (5) minutes.  Over mixing, reguiring the introduction

of additional water to’ preserve the required consistency, will not be

permitted. The mixer shall be completely emptied before receiving
-the materials for the succeeding batch and shall be kept clean and
washed out- after stopplng work: at the end of each shlft

On ccmmen01ng work, the flrst batch shall contaln suff101ent excess
of cement, -sand and water: to coat the inside of the drum to aveoid a

'reductlon in the requlred mortar content of the mix.

CONVEYING.

General

Conicrete shall be:conveyed from mixer to forms, as - rapidly as

practicable; by. methods which will prevent segregation or loss of

- ingredients. ‘Theré shall ‘be no vertical drop gredter than 1.5 meters

extept  where - ‘suitable equipment is provmded to prevent segregation
and where specxf;cally authorlzed. :Belt conveyors, "chutes or other

“ similar équipment in which the concrete is dellvered to the structure

in".a thin, continucusly exposed flow,'w1ll riot be permitted except
for very limited or isolated sections of the work. Such equipment

.shall be arranged to prevent objectionable segregation,

PLACING

"Approval

-.'Approval of the Engineer shall be obtalned before starting any

by

(c) .

(@

concrete pour .

General

-Concrete shall ‘be worked into the corners and angles of the forms and

around all reinforcement and embedded ‘jtems. without permitting the
material’ to segregate. - Not more than three (3) cubic meters shall be

‘deposited in one pile for compaction... Free water shall be collected

in depressions .away from the forxrms and removed by bailing prior to
placement of additional concrete. All concrete placing equipment and

'methods shall be subject €0 approval.

'Coollng of Aggregates

:The aggregate shall be cooled by wetting if 1t is drier than the
‘condltlon known as saturated, surface dry.

:Concrete on Earth Foundatlon

.All concrete shall ‘be placed upon clean, damp surfaces free from

standing ox. running water. Prior to placing concrete, the earth
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{e)

{f):

- {b)

(c)

foundation shall be satisfactorily compacted in accordance-w1th
approved methods. ' '

. Conecrete on Other Concrete

The surface upon or against which concrete 18 to be placed shall be .
clean; free from oil, standing -or running water, mud;. rock,: B
objectionable coatings, debris, and loose, .semi-detached or unsoun
fragments. To insure a firm and tight bond between ‘fresh concrete
and other concrete, ‘concrete surfaces, whére necessary shall be _
chipped or roughened as directed by the Engineer.’ All surfaces shall
be wetted thoroughly to keep them ina completely moist COﬂdlthn
before placing concrete. All approximately horizontal -surfaces shall
be covered with a layer of mortar of the same-sand ratio as used in
the concrete mix before the concrete is placed..

Consolldatlon of Concrete

the aid’ of mechanxcal

Concrete ohall be placed and consol;dated w;th
In no case shall

vibrating equipment or of hand—spadlng and tamplng._

“vibrators be used to transport concrete 1n9lde the forms.  In plac1ng_

concrete through reinforcement, care shall be taken that no

segregation of the coarse aggregate occurs.

FORMS

General

" Forms shall be used, wherever necessary, to conflne the concrete and
- shape it to the required lines, or insure agalnst contamlnatlon of

the concrete. Forms shall have eufflCLent strength to withstand the
pressure resulting from placement and - vibration of the concrete, and

-shall be maintained rigidly in correct position. Forms 'shall be

sufficiently tight to prevent loss of mortar from the concrete. -
Forms for .exposed surfaces against ‘which backflll 18 not to be placed
shall be lined with a form grade plywood or sheet steel.

-Cleaning and Oiling ‘of Forms

At the tlme concrete is placed in the forms, ‘the surfaces of the-
forms shall be free from 1ncrustatlons of mortar, groukt, oxr other
foreign matéerial that would contaminate the concrete or interfere’
with the fulfillment of the Specxflcatlons' requlrements relative to
the finish of formed. surfaces. 'Before concrete is. -placed; - the
surfaces of the forms shall be oiled with a commercial form oil that’
will effectively prevent sticking and will not stain the concrete

'eurfaces.

Removal"of Fcfms

Forms shall be’ removed as soon ‘as pract;cable in’ oxrder to av01d delay
in curing and to make p0331ble the ‘earliest practicable repair of -©
surface 1mperfect10ns, but ‘in no case shall they be removed before
approval. Any needed repair or treatment ‘shall be performed at:.once,’
and shall be followed 1mmed1ately by the spec:fled curlng Forms ’
shall be removed w1th ‘care so as to avoid 1njury to the concrete and
any concrete so damaged shall be repaired. ’ '
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712 CURING. AND ‘PROTECTION
(aj-'-General o

All concrete shall he m015t cured.for a perlod of not less than seven
(7) ‘consecutive days by an approved method or combination of methods
- applicable.to local conditions, except that the curing per;od may be
-~ rediced to three days for -concrete made with high-early-stiength
. cement.__The Contractor shall have all equipment needed for adequate
curing and prétection of the concrete on hand and ready to install
before actual concrete placement begins.

(b) Water'Curihg
- Concrete shall be kept wet, by coverlng w1th an approved, water-
saturated material or by a system of perforated pipes or mechanical
sprinklers or by any other approved method which will ‘keep all
surfaces continuously: (not perlodlcally) wet . -Water for curing shall

- be generally clean and free from any element which might cause
-objectlonable stalnlng or dlscoloration of the concrete.

7;i3_ a REPAIR OF CONCRETE

Repalr of- 1mperfections in formed concrete shall be completed within twenty
"four {24) ‘hours after removal of -forms at no additional cost to JICA. PFins
shall: be: neatlj removed from exposed surfaces. Concrete that is damaged ox
honeycombed must be removed to sound concrete and replaced with drypack,
‘mortar, or: concrete as herexnafter spe01f1ed, Where large bulges and
abrupt 1rregu1ar1t1es protrude, the protrusions shall be reduced by bush-
hammering and grinding. Drypack- filling shall be used for holes left by
the removal. of fasteners from the ends of form tie rods.

7-14  STEEL REINFORCEMENT
{a)  General
_rTheecontractor sﬁéil fhrnish-plain round and=def0rmed steel bar in
accordance ‘with the drawings and these specifications. :The:
Contractor shall prepare, clean, cut, bend and place all
relnforcements, 'as . shown on the detall drawings or as otherwise
‘directed: . The Contractor shall furnish all chains, supports and
ties. .All reinforcement shall be reasonably free from loose, flaky

rust and scale, and frée from 6il, gréase and other coating which
might destroy or reduce its bond w1th concrete.

AbY Relatlonshlp of Relnforcement to Concrete Surfaces
The d;stance from the edge of the main reinforcement to the concrete
surface shall be 5-cm except such portion as shown in the drawings.
The concrete covering for stirrups, spacer bars,: and similar

. secondary reinforcement may be reduced by the dlameter of such bars,
_'unless otherw1se indicated.

ey Z-Lappmg

Lapplng length at jOlntS of the relnforC1ng bar ‘shall be at least
‘thirty. times of the diameter of bar and shall be bound by steel wire.
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(d)

{c})

'Supports

All reinforcements shall be secured in place by use ofl?etal gr
concrete supports, spacers ‘or ties. Such supports sha be o
sufficient strength to maintain the reinforcement in place througheut

the concreting operation. The supports shall be used in such a .
manner that they will not be exposed of contribute in any way to the

discoloration or deterlcratlon of the. concrete.
MEASUREMENT FOR PAYMENT

Concrete

1. Measurement for payment for plaln or relnforced concrete, w111
be based on the volume: of concrete in place w;thln the lines

and grades shown on the draw;ngs.

- 2. No deductlon w111 be made for rounded or bevelled edges, or '

- .space occupzed by metal work, oY embedded items such’as
supports, spacers or ties. The cost of" construction: ]01nt
treatment with the attendant l6ss of material shall be- 1ncluded
in the unlt price b;d per cubic meter of. concrete

3. Payment at the unit prlces bid shall constltute Full payment
-for all costs for concrete work. The costs of any dewaterlng
‘required to maintain dry conditions during the pouring of-

" .concrete, furnishing materials, and installing and removing
such materials, shall be lncluded in the item of Tempcrary
Works as 1ndicated in the Bill of Quantltles. :

Steel Relnforcement

Measurement for payment for furnlshlng, preparlng, bar cleanlng,_f
cutting, bending, and placing steel reinforcement by the Contractor
will be based on the number of kllograms placed in accordance with
the. detailéd drawings or as otherwise directed. Payment will be made
for steel in laps. as ‘shown on the drawings; where bars are welded,
payment will be mdde as 1f they were lapped.: Payment will not be

made for steel in laps or used which are solely for the convenience

of the Contractor, Payment will be made at the unit price bid for
steel re;nforcement., No separate payment will be made: for steel -
reinforcement supports, and the cost thereof shall be 1ncluded in the
unit prlce bid. : :

s
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PART 8  MISCELLANEOUS

8*01 ' TIMBER WORK

Tlmber species both Eor temporary and permanent work . shall be the nost .
suitable for each’ particular purpose, ‘and shall in - all cases ba thoroughly
‘geasdned,: sound;. dry; stralght and free from saps, shakes, dead knots,
‘dogmarks ‘or other defects. Timber shall be sawn into scantlings not less’
than one {1) month before use, such that the scantling will be of the
SpEGlfl&d dxmensxons after plannlng and preparlng ' :

Tlmber for ‘carpentry werk shall except as otherWlse speC1fled be of the

best’ quallty available within the :locality, sound, ‘round or sawn square as

_ shown on the Drawlngs, straight and well seasoned, free from rot,  worm,
=bettle, decayed knot or other defects.

_-All tlmber shall be properly sLacked and protected from the weather..
“Timber shall be wrought and prepared for palntlng unless otherw1se
spe01f1ed

8-02 : _‘sTopteG-'

The stoplogs. ‘required for division box and drainage outlet shall be
- designed; manufactured.and painted by the Contractor as shown on the :
Draw1ngs or-as. dlrected by the Englneer ' : :

Tlmber to'be used for the stoplogs shall be of first class material and.
‘'shall be as specified in Clause 8-01 hereof., ~Cutting, smoothing with plane
and finishlng of the timber work shall be performed by the Contractor as
dlrected by the Engzneer. :

8-03 _; PAINTING ON METAL: AND TIMBER WORKS

All palnts and materlals for palntlng shall be’ furnmshed by the ContractOr
and used 4in- accordance with the manufacturer's recommendatlon for the
-partlcular,locat;on_where the paints are to be applied. The quality of
such paints and materials.shall be-subject to the Engineer's: approval

Undercoats shall be of dlstlnctlve tlnts and flnlshlng colors are to be
- _approved by the Engineer. Except as required for certain water thinned
. paints, paints shall be applied only to surface that are thoroughly clean
and dry, and only under such comblnatlon of humldmty and temperature of the’
atmosphere and of .the surface to be pa;nted as will cause evaporation of
morsture rather than ‘condensation,’

Surfaces, which have been cleaned, pretreated and/or otherw1se prepared, for
painting,: shall be primed as soon as practicable after such preparation has
been: completed,.but in any. event prior to deterioration of the prepared
surface.- S . :

Palnt shall not be applied to: any surface, which is exce331ve1y hot for the
type of pa;nt used, and’ freshly painted surface shall be shaded and
'protected from overhgating, until suffrcrently hardened, to prevent the
occurrence of cracklng ox . bllsterlng. ‘ .

Palnted tlmber work and faetal work shall be 1lghtly rubbed ‘down with glass

_Paper between coats -and dusted down. At least 24 hours shall elapse
Detween the applrcatlon of successive coats, unless 0therw1se specified by
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the manufacturers. On completion of paintipg, t@g“cdntfa¢torkshaé;iiiggve
all paints spots and shall touch up ox re-paint imperfect virtﬁe aint is
exterior surfaces shall be protected from the weatherr until _ P
thoroughly dry and hard, :

e vad : fub Hown with glass paper, knotted.
Timber work to bs painted shall be fubhed down with g : .
-and primed. - Any holes, cracks and joints shall then be neatly stopgid w;th
‘putty. Joinery shall be primed before assemb}y.; After stopp%ng,_ad"b_ o
timber works shall be given undercoat and ‘finishing cpat.as_d;recte ¥ the
Engin_e'er. ' ’ S .

Unless étherwise specified, steél and metal wark-shall-receive ;he
following painting treatment. SRR

The surface of steel and metal work, othexr than ateel;reihforqement,,which
is to be encased in concrete or other work, shall have .a coat*of;gpp;oved
primer applied at the place of manufacture: and shall-be th9rougp;y wire -
brushed to remove any rust immediately before it is built into thg work.._

8~04 ' PVC PIPES.

The Contractor shall furnish and install polyvinyl ¢hloride pipes (PVC

pipes) where shown or indicated on the Drawings or directed by the

' _Engineer. PVC.pipes shall be procured from: the approved manufacturer and
shall have the diameter indicated on the Drawings.. s ' : :

8-05 NET - FENCE, GATE AND SIGN BOARD.

The area of the fagility yard to be prepared shall be enclosed by fencing
as ‘shown on the Drawings. Fence shall be’constructed with wire net "+ -
supported on the steel ‘angles and shall have an entrance gate as shown on
the Drawings .or as directed by the Engineer. The gate shall be double -
swing ‘type with an opening of 4 m.. Sign boards shall be installed at the
entrance and corner of each test field as shown on the Drawings or as :
directed by the Engineer. All the posts and bracing shall securely be. seét-
in the concrete foundations. The fence shall be constructed true to line;
rigid and without deviations as shown on the Drawings. All steel except
the wire net -shall be finished with o¢il paint. o P
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PART 9  ARCHITECTURAL WORKS

9-01 soops

In aceordance with ‘the Spe01ficatlons and as’ shOwn on. the draw1ngs or
otherwise’ directed. by the Bngineer, the Contractor shall furnish labor,
“equipment and materials and perform all’ operations in ‘connection with the
construction of buildings, including earthworks, grading for the houses
foundation, concrete works, construction of columns, walls, roof, windows,
“dooxs, flnlshlngs, ‘électrical facllities, water supply and drainage
_fa01llt1es and other related works and facilities.

9-02 EARTHWORKS
Aa) General

Except_as otherwise hexein providEG,”earthwbrk'shallnbe_performed in
strict accordance with the requirements specified in PART 4 OPEN
EXCAVATION "AND FOUNDATION PREPARATION and PART 5 BACKFILL AND
EARTHFILL

- H{b) - _Sita.Ereparati¢n -

‘The Employer will prepare site clearing prior to the commencement of
.-the-construction, The Engineer will: determlne the ground line for
each of the structures at the Slte

{c) _-Slte Clearlng and Gradlng g’

'_The Contractor shall be respon51b1e to prepare the facility yard by

" laterite embankment and shall grade the S$ite for each structure to an
extent of ‘5 m from the perimeter of each bu11d1ng to the level as

i dlrected by the Englneer.._ .

 The ground surface where embankmenL is built’ shall be cleaned of any
-vegetation, organic matters, spoil, refuse; standing water and,other
deleterious mattérs.: Soil to be used for émbankment may, i
_principle,. be laterite soil, which shall be obtalned from a borrow
- pzt as Sp&leled hereafter. .

The 3011 shall be. drled or hatered as requlred to have the optimoum
‘m01sture content to attaan maximum censoclidation after compactlon
- The soil shall be. placed in continuous horizontal layers of not more
than 20 cm- and compacted thickness shall extend the full space of
embankment.- ' ;

Each layer of the so;l placed shall be well compacted by means ot
roller or .cther means approved by the Engineer to achieve at least
the same- degree of: consolldatlon as the undisturbed ground in the
‘Site. :

(d)r-;Excavation
Ii._' Open Excavatlon

Excavatlon whlch is to remaln open permanently ‘shall be carrled
out -to the excavatlon lines shown on the Drawings or to such
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other excavation ‘1ines as dlrected py the Engineer, depending
on the nature of the ground exposed.:

The excavated faces shall be trimmed 80 that no pornt of large
stone protrudes within the excavation lines and cleaned of any
loose pleces of stone. The voids made by removing loose or .
protruding pleces shall be filled up and compacted to the same
quality as the surrounding ground at no extra ccst to he

-meloyer.

If the excavatlcn is carrled out beyOnd the llnes and levels,
the’ over-excavation shall be filled vp in the same manner as

prescrlbed above.

2. Structure Excavatlon

Excavatlon to form a fcundat;on for structure, bulldlng or the
like shall be carried out to the lines necessary to permit the
proper construction of the. said strictures dependlng on the
nature of the ground exposed. The depth of the. excavation
shall be as shown or to the levels where sound ground to carry
the load exerted on the fcundatlcn is expected. :

During the course of the excavation works, the Contractor shall-
show the Engineer the expossd ground and obtain his .direction :

- on where to set the excavation depth or the approval to proceed
to the succeedlng works.

The excavated trench or prt shall be kept well dralned of storm
water or subsoil water until and during backfxlllng operatlon.
The over-excavation shall be dealt with as specrfled in “Open
Excavatlon" herelnbefore.

Backfill

_Prlor to commencement “of backfllllngs, the places shall be cleaned of

all temporary facilities, concrete forms, refuse, debrls or. ‘any other
deleterious matters and all embedded structure, pipes, cables and the

like shall be 1nspected and approved by the Englneer.

Soxl'to be used for backfrll mey, in principle,_be=excavated or
laterite soil so far as it does not contain any vegetation, organic
mattera, large fragments or. rock, metalllc or other harmful refuse.

The soil shall be placed in not mnore than 30 cm 1ayers evenly spread
and each layer shall be well compacted to-attain at least the same

. degree of consolidation as undisturbed soil in the Site. The soil

shall be dried or watered a8 required to have the optimum moisture

content to -attain the requlred consolidation. The surface of

backfilling after compaction shall have a alightly cambered surface
where required to.facilitate drainage.

Care shall be exerc1sed on ‘the places adjacent to the struc*cre not

to cause damages to them. Compactign on such places shall be! carrled

out by approved hand tools, Unless otherwise specified by the

Engineer, backfilling material shall not be placed and compaction

shall not be permltted adjacent to concrete for s .
e

placrng thereof; . ven (7) days after
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9-04

{a)

Borrow Pits

_'The Contractor shall obtain good s0il for this purpose as well as
.. facility. yard embankment from borrow pits, in case of an
JAdnsufficiency of soil suitable for use for backfilling. The

Contractor shall be responsible for selecting suitable borrow pits
and for devising and effeotlng the methods of working them to the
approval of the Engxneer.

: Dlsposal of Surplus Soil and Refuse

The Contractor shall remove surplus 3011 from excavatlons from the
Site and deposit these at. dumplng points approved by the Engineer..
The Contractor shall at all times keep the dumped soil in a tidy and

- self~-draining state. ' Surplus soil shall be. dlsposed of within tne
: site as directed by the Enqlneer

-Laylng Hardcore

The Contractor shall place hardcore at the- locatlons as shown in the

.Drawings or directed by the Englneer. ”Hardcore shall have a grade

between: 40 mu and 60 'mm in size and shall be hard, solid,”durable,
unceoated rock- fragments, freée from dirt, mud and organic material.

. CONCRETE, FORM AND REINFQRCEMENT WORKS
General
Except as otherwise herein provided, the Work under this Clause shall

be performed,ln strict accordance with requirement specified in
PART.T - Concrete ‘Works.

Levelling Concrete

Mix type for levelllng concrete shall be Type C Speleled in Clause
7~07 thereof.

Reinforced Concréte

Mix type for relnforced concrete shall be Type A Sp&leled in Clause
7 =07 thereof.

-Exposed Surfaces :

The flnlshed faces of all concrete work shall be sound, ‘solid and

free honeycomblng, protuberance and blemishes.  No plastering of
imperfect concrete faces shall be allowed and any concrete that is

" defective in any way is to be cut out and replaced to such depth or
be made good in such a manner as dlrected by the Engineer,

STRUCTURAL STEEL WORKS

_ Shop Draw1ngs

The. ContractOr shall, based upon the Drawings, prepare all necessary

sh0p draw1ngs in large scale shOW1ng all riecessary detalls, and

" submit thése to the Engineer for ‘approval. ' The information and

symbols on the drawing may be in. accordance with the standards
prevalllng ln Japan, all dimensions ‘and weight shall be in metric

-'systenu
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"the best quality of their respective. kinds

Materials

the Contractor shall be new and shall have’
and shall conform to- the
Industrial Standard

All materials.furnished by

standard such as British standard (BS) ox Japan
(JI5) .- The JIS examplés are set out below. E o . .

$ G-3101 (SS41)

Structural steel _ JIS .

Structural steel for welding J18 G—B;OB_(Clhss 1)

Shaped steel ' _ JIS G~3192

steel deck . JIS 6-3352

Steel tube and pipe 315 G-3444 (Class 2)

Steel square pipe - ' JIS G~ 3466 (Class 1)

:Light'gauge steel - - JIS G—3350 (88C 41)

Steel bolt, nut and washer . .  JIS G-3101, B—1180, B- 1181, G- 1256

.High:tensile.bolt, nut and washer _JfS_G—ilBG (r IOT)
Welding rod - g1s z-3211, 2-3212

All materlals ‘shall be obtalned and fabrlcated at an approved
manufacturer,

Workmanship
1. General

Workmanship and finish shall be of first class and equal to the
latest practice in modern fabrication and machine: shops. ]
Baefore laying out, cutting or rabrlcatlng the ¥Work in any way,
the material shall be thoroughly straightened by nethods that
will not result in injury. .Finished members shall be free from
kinks, bands or winds. ' ‘ N S

Shearing shall be accurately done, and all portions of the Work
neatly finished. Corners shall be square and true unless
otherwise shown on the Drawings. . Bends, except’ for minot
détails, shall be made by bending rollers. When heating is
‘required, precautions shall be taken to avoid overheating the
metal and it shall be allowed to cool in such a manner as not
to destroy the original properties: of the metal. Steel with
welds will not be accepted unless weldlng is deflnltely
specified on the Drawings or approved by the Englneer._ All
bolts, nuts and screws shall be tlght L '

Unless otherwise spec;flcally authorlzed, dev1atlons of the '
major dimensions of. any structure fabricated of structural -
steel shall be within 3 mm of the dlmen31ons shown on the
Draw1ngs. :

2. _ Weld1ng

_Unless otherwxse authorlzed or specifled, weld;ng Shall be: by
the electric azc-welding process. Highly. important: joints and
connections which will be heavily stressed in- serv1ce and all
fxeld splices shall be made with special. precautlons to insure
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.. that such joints are sound and without flaws. The Contractor
shall assign to such work, the best welder qualified by
pertinent JIS ox equlvalent standard, or approved by the
Engineer, eldmng shall be subject to inspection by the
Engineer.

~ 3. : Unfinished Eolt:Connectioh

: Connectlon by unflnmshed bolts Shall not be used for the
‘structural members whloh are subject to heavy stresses in
: serv;ce. ' S

4. 'ngh Tens;le Bolt Connectlon

Unless otherwlse specxfied or approved by the Engineer, field
connection shall be with friction type high tensile bolts.

.. Holesg for the’ bolts shall be not more than 1.5 mm larger than
* the: nomlnal diameter of the bolt. Dev;atlon of ‘the bolt holes
from.the alxgnment shall be adjusted by a-mechanical reamer.

-_Ad}ustlng by drlving drlft plns shall not be permltted.

- Fr;ctlon surface of the members shall be cleaned as specifled '
~ hereafter and.shall be straight, free from warps, bends, dents,
etc. The bolt shall- be tightened elther by torgque .wrench or

'1mpact wrench sultable for the service to the designated torque

An JIS. " Pneumatic or ‘hydraulic pressure for the. tlghtenlng
_jequlpment shall be kept constant and adjusted whenever
'_requlred .

Tlghtening work shall be performed in a suitable sequence and
in two steps; temporary tlghtenlng and final tlghtenlng The
- final tightening shall be performed after: ail _alignment of the
' members has been achieved. BAfter the final tightening work, it
shall.. be tested by the Contractor by a calibrated torgue wrench
as directed. ‘and in the presence of the Engineer. At least 10%
~ of the whole number of bolts shall be tested unless otherwise
© directed by the Englneer.

Shop Assembly

Eull size: draw;ngs of the steel members at the:shop shall be Subject
to.- 1nspect10n by the Engineer wherever. practicable. BAny exror,

'-om1331on, deformity, defect,'or the ‘like in the shop assembly work
shall be thoroughly corrected. and.remedled before despatching the
steels from the ‘shop. - The Contractor shall execute temporary shop
. arection work wherever reasonably requlred to satisfy himself with

the Work.

'The steel members shall be. properly protected and bundled or put in

crates for transportatlon ‘against expected shocks and loads during
transportatlon, loading and unloadlng

The steel members shall:be’ assembled.ln the shop to as large

ftcomponents as poss;ble before despatching as the transportation

conditions allow to minimize ‘field connection work. All steel
members and assembled components shall be match-marked at the shop to
facilitate smooth.erectlon in the field.
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_Draw1ngs. Temporary bracings,

Fleld Assembly and Erection

he steel members in the opinion of the
‘delivered to the Site ‘'shall be replaced with
delay in field assembly and

died in the field by proper,

Any Serlous damage in t
Engineer found in those
the new ones immediately without causing
erection works. -Minor damage may be reme
method approved by the Engineer.

The contractor shall obLaln ‘the approval of the Englneer as to the
eraction wethod, . The Contractor shall, before commen01ng erection,
install all anchor bolts and anchor connections to an accurate o
alignment and’ alevation in accordance with details and instrucnlons-
as shown. on the Drawings.  The Contractox shall notify the Engineer
of the position of alignment, elevation and plumb of all columns and
shall have approval by the Engineer,. prlor to groutlng and embeddlng

the base in concrete.

The steel shall be erected true ‘to the allgnment shown on the
supports and reinforcement and
temporaxy bolt connection shall be: strong enough to carry the load :
exerted by the dead load of the steel, wind and others. Any -
misalignment of members shall ‘be brought to the attention of the
Englneer for approval of corrective measures. '

The Contractor shall be respon31ble for ensuring that no part of the
building structures is subject’ to erection loads which would in any
way damage, or cause permanent dlstortlon to that. part ox any othecr
part of the structure. The Contractor shall take necessary safety

‘mgasurements Lo protect the steels, workmen, equipment, property of
not. only hlB ‘but other parties to the satlsfactlon ‘of the Englneer.

Palntlng and Cleanlng

~A11 metals to be palnted shall be cleaned of loose mlll scale, loose

rust . and other foreign matter by approved mechanlcal means. Oil and
grease dep051t shall be removed by isolvents. " Any part. of metal to be
embedded in concrete and the friction surface for high tensile bolt
connection shall not.be palnted put shall be cleaned in the same
manner. - :

Immediately after fabricatlon, all ungalvanized steal: surfaoes,
unless otherw;se provaded in the Spec1flcdt10ns, shall be cleaned and
one Shop coat of approved red lead primer paint shall be. applied -
without delay as recommended by the paint manufacturer. ' After prime
painting at the shop, the final 2 coats of approved oil palnt shall
bea- applied to exposed surfaces of metal., ‘The minimum dry thlckness
of eaoh coat of palnt shall be more than 0.038 rm.

CONCRETE BLOCK MASONRY :

Materials

Concrete block shall be concrete masonry unlts conforming to ‘the

requirements of the local standard., The dimensions of the'h

ollow
concrete block unit shall be 15 cm x 45 cm x- 23 em (6" x 18" x 9"y
and 23 cm x 45 cm x 23 cm {9 x 13" x 9") in si :
Draw;ng _ . . z¢ as shown .on- ‘the '
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Masonry Unlt Laying

The masonry units shall be laxd with 1:5 cewent mortar of about 1 em
thick. Reinforcement steel shall be arranged at least per every two
units vertlcally and horizontally.

Lintel

Where ‘openings for doors, wlndows and others have large widths,

'relnforced conérete lintels shall be provided in concrete block wall
‘as shown on’ ‘the Drawings. - The lintels shall be extended into the

adjacent walls 1. 5 tlmes the helght of the lintels.

Foundatlon and Girder -

.Foundatlon shall be continuous footlng on the base having sufflclent

bearlng capacmty Continuousd Girder frame:of relnforced concrete
shall be prov1ded on top of the masonry.,

PLASTERING WORKS
Cement Mortar e

The sand to be used in the cement mortar shall be clean, hard, solid

‘and durable and shall not contaln harmful amounts of dust, mud;

‘organic matters or -other: ob;ectlonable matter. The grading of the

“sand shall be within the follpw1ng limits:

For rendering cost - Max. granule size : 5 mm

For tile bed _ Max. granule size : 5 mm
For flnlshlng coat . Max, granule size : 2.5 mm

The' mix proportlon of the cement mortar by volume shall be as
follows.

For teﬁdering-coat' Cement : Sand = 1 : 5
“For tile bed  Cement : Sand =1 : 5
-For - flnlshlng coat Cement  : Sand = 1-; S

Lime powder may ‘be mixed in the mortar for flnlshlng coat at 10% of

'sand by volume.
Waterproof Cement Mortar
‘Waterproof. cement mortar shall 'be made by m1x¢ng a waterproof agent

““into ordinary cement mortar. The Contractor shall be responsible for
_~select10n and guality of the waterproof agent. The mixing and

appllcatlon shall be in accordance with the manufacturer's

instructlons.

Expandlng Grout

.As expandlng grout shall ‘be used around any plpe or embedded metals

passing through a goncrete wall where wateér may stand on one or both

‘'sides of the wall and where the pipe or embedded metals are not

embed@ed_ln the - 1n1tlally constructed_structure. The grout shell
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expand upon setting to effect bonding of the grout to the main
concrete and the pipe or ewbedded metals, Anlapproved_expanding
agent shall be mixed in cement mortar conforming to the

manufacturer's instructions.
Application , : : o o
The surfaces which are to receive a rendering coat shall be free from
all laitance, scum, . loose carbonate scale, loose aggregate, dlrt and
other foreign matters., In case of cement mortar, concrete bleck or
brick surfaces, they shall be sufficiently'and uniformly dampened
immediately before the application of mortar. Concrete surface?
shall be kept thoroughly wet for 24 hours prior to the applicatlo? of
mortar. Cement mortar shall be used within 30 miputes from the time
of mixing. Retempering shall not be permitted. :

be made 18 mm thick and its.

Th case of cement mortar finish,
hing ‘coat shall be 25 mm

The rendering for tile works.shall
surface shall be cross scratched.
the total thicknéss of rendering plus finis _
for the floors, exterior walls and interior walls. . Cement mortar
€inish shall be trowel finished unless otherwise specified. When the
finishing coat is applied, the entire surface of floor, wall or
ceiling shall be finished in one operation in order to minimize joint

marks.

The finished surface shall be perfectly plumb or level as the case
may be except where otherwise ‘specified without any bulging, runs,
bruises or stains. After application of the finishing coat, the -
surfaces shall be kept continuously damp for not less ‘than 48 hours,
and then allowed to become thoroughly dry. Moistening shall be
started as soon as the surface has hardened sufficiently not to cause
displacement -or damage. ' :

CARPENTRY AND JOINERY WORKS
Materials
Timber shall be of suitable kinds for the purposes and of common

grade of each kind which are available locally. Selection of timber
shall be subject to the approval of the Engineer. '

ALl timber shall be well-seasoned and shall be free from large. Xnots,
flaws, shakes or blemishes of any kind. Timber with loose, rotten or
dead knots will not be accepted. “Sawn timber shall have the. shape

-and-size shown on the Drawings and twisted or warped materials shall

not he used.

Timber that splits, shrinks ox warps after construction from lack of
seasoning, unsoundness or bad workmanship shall be removed. . The
whole of the timber stored on the Site must be protected from the
weather and properly stacked to afford free circulation of air around
all faces. : o

Workmanship

‘All work, whether factory made cor job made, shall be ekecﬁtéa Bfl

neatly and accurately fitted, framed and finished thy i

: Y g e, _finished thzioughout, in
keeping with the best trade practice. Allfwark,shali:bg'accarately'
spiked, nailed, anchored, strapped or bolted, using hardware of ample
gauge and length. All finishing lumber shall be secured with

qualified workmen, well skilled in the trade, and shall be strongly,
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approved quallty finishing nails, well and truly set Runﬁing

© menmbers shall be in the longest lengths attalnable, ‘aligned and

carefuily matched for gra:n and color,

Mechanical and electrical worksa shall be checked so that important
framing timbers shall not be cut. The ‘wood members shall be properly
framed together so that pipe shall run ‘between them, Wood nembers
not to be painted and having direct contact with concrete or cement
mortar shall receive a coat of. approved wood preservative.

.J01nery Works.

Fabrication of all joinery works shall comply with the best practlce
of the trade in the: region .and the joiner shall ensure that all

. weatherings ‘and throatings are properly executed. Framed work shall

not beé wedged or pinned untll immediately prior to fixing. ~Mortise
and tenon Jjoints shall be wedged up 3011d and projecting pins not

'flushed off untll ready fo: flxzng

Nalls shall be punched and puttled, and sklrtlngs, dootr  frames and
all other 301nery accurately scribed to fit the contours against
whlch they abut. Dimensions for built-in work shall:be checked on
the. buildlng ‘structure, and tolerances shall bs provided at

- connections-to compensate for irregularities. . The Contractor shall

provide and maintain ‘temporary covers as: necessary and protect
flnished work liable to damage.

Wood Doors, Wlndows, Louvers and Frames.

Before fabrlcatlng wood doors, louvers - énd'frémes, the: Contractor

~shall prepars and submit shop draw1ngs in large scales showing

necessary details for approval of_the Engiheex.

lhll.wo¢d faces'éxpoéed.to-view shall be:planned, sanded aﬁd-putty

filled to a sm@dth'strface.to reéceive painting. Frames shall be

fflxed to the opening in concrete blogk, or concrete.walls using wood
Wedges, synthetlc adhesive, nails and clamps as required,

TWood doors shall be of . flush swing door having 49 mm thick, or top-
‘railed- sliding door, as shown on the Prawings. The flush door and

sliding door shall be finished either with water resistant type
plywood, 4 mm thick. The plywood. shall be of 51ng1e plece.

Finiéhfﬂardﬁare
The Contrautor shall supply and 1nstall all necessary hardwares for
doors ‘as specified below. Samples or catalogues of all hardwares

shall be submltted to the Engineer for approval.

The hardwares shall comply with the following requirements:

-Hihgeé t Brbhze_c: steel heavy buftt hihges, minimum 10 cm
i ' " long, 3 pieces for each door leaf
" Knobs. . - ;' ‘Stainléss steel or chromium plated bronze

Lock ‘sets

. Bronie,;éylindricél'1dck, with 2 sets ¢f key

Débf'boité ;. Bronze, surface or flush type

"

Doér'stops Wall or floor mounted type with rubber bumper and
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holder

Door closer : Rack and pinion type, oil or spxing activated with
a0° or 180° with stop device

The Contractor shall supply master key sets for groups of the key
sets as directed by the Fngineer. :

METAL DOORS, sviNnows AND FRAMES WORKS

Materials

Materials for all doors and frames shall be free from defects
impairing their strength, durability or appearance and shall be the
best of their respective kinds. They shall be made to. sustaln safely
strains or stresses to which they way normally be sub;ected

Shop Drawxngs'

The Contractor shall submit shop drawings of all works for apprcval
of the Engineer. ' He shall carefully verify all dimensions at the
Site so that proper- adjustments ‘can be made. . Shop drawings shall
show in large scale’ the details of the. various parts indicating the
methods of anchoring and securing the Wotrk, its reinforcement, and
thé schedule listing the quantities of each kind of door and its.

_locatlon.

Prlmlng

'All steel work shall be Lhoroughly cleaned of rust, 011, grease and

othex impurities and then glven one shop coat of a pr;mer.-

Parts inaccessible after assembly shall be prlmed in the shop before
assembly. All shop primed surfaces damaged in the f;eld shall be
cleaned and reprimed with the same paint. .

Steel Door Leaves and Frames

Hollow steel door leaves shall be: fabrlcated from cold rolled sheet
steel, The minimum metal thicknesses shall be as followsy

Panel . : 1.6 mm

Stile, rail, anchor platee T 2.1 mm

3

The doox leaves shall be' full flushed seamless panel 36 rm. thick
unless otherwise specified.

Doors shall be_mdrtieed and reinforced for hlnges;'lockS'ahd '
interlocking lockstrips. Doors shall be reinforced for closers and
other Suxface supplied hardware where requlred

Door frames shall be formed of cold rolled sheet stael. .The i o dnum
metal thickness shall be as follows. : '
Frame ' ot 1.6 mm

Architrave : o 1.2 mm

2.1 mm

e

Threshold, anchor plate
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The frames shall be blanked, reinforced, drilled and tapped to
receive template hinges and lockset strikes. They shall be
reinforced for surface mounted closers where required.

All frames shall bé prepared with rubber bumpers and all strike and
hinge reinforcement shall be protected on all sides. Adjustable
anchoxrs shall be provided as required by wall conditions., The frames
shall be furnished with a gpreader bax attached to the underside of

- the jambs; where no floor finish occurs to conceal these spread bars,

stainless steel channel shall be used, welded to the back of the
jambs, Frames shall have weathering strips as shown on the Drawings.
The frames shall be extended to accommodate transoms where they
occur,

Aluminium Doors, Wlndows, ‘Louvers and Frames

The Contractor shall obtaln the approval of the Englneer on the
 manufacturer. of aluminlum doors. and windowa. Aluminium dcors,

windows, louvers and frames shall be fabricated of extruded aluminium
sections. and aluminium plates. . Fastening devices such as screws,
bolts, nuts, rivets etc. shall be of aluminium or stainless steel.
Washers shall be neoprene rubber, aluminium or stainless steel.

‘Insect screen shall be aluminium gunmetal. - Sealing materials shall
be pelysulfide rubber. Glazing bead shall be preformed vinyl spline

or equlvalent.-

"All external faces of ulumlnlum shall be applled with peelable

protection f£ilm or the like before d;spatch;ng from the factory. All
aluminium faces shall be clear anodized and have a protective coating
of cleax lacguexr having thickness requ;red by an applicable
industrial’ standards. :

Where alumlnlum faces come ‘in contact with steel, masonry, or other
materials, they. shall be treated with a coat of zinc chromate or

'alkalivre31stant bituminous palnt before installation.:
=Instal‘atlon.

_Along the rims of the opening in. concrete, brlck and concrete block

structures for the door, window and louver anchor metals shall be
pre~embedded in a proper ‘interval as the work progxess. Before

~ installing the frames' of door, the rim of the opening which come in
‘contract with them shall be cleaned of all loose and foreign matters

and the pre—embedded anchor metals shall be éxposed and ezxtended.

The frames shall be set in placP w1th sultable wedges plumb and true
to line and then rigidly fixed to the structure through the fixing

lugs. The space between the frame and the structure shall be plugged

with: cement mortar. Exterior perlmeters of the frame shall be sealed

 with approved calking compound. -

After palntlng works have been completed, all movable parts of the

~door shall be adjusted to ensure proper flttlng and functioning.
Flnlsh Hardware i

_The Contractor shall supply and lnstall all necessary hardware for

doors and windows -as gchown on the Drawings and as specified below.
Samples or catalogues of all hardware shall be submitted to the
Engineer for approval,
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The hardware shall comply with the following requirements:

nihum 13 cm long,

Hinges : Bronze or stainless steel, mi
3 pieces for each doox . leaﬁ

Knobs and lever h S
Stainless steel or chromium plated bronze

handles :

Lock sets T Bronze, cyllndrlcal lock, w1th 2 sets of key

Door bolts :  Bronze, surface or ‘£lush type

Door stops + Wall or floor mounted type with rubber bumper
' and holder

Door closerx : Rack and pinion type, oil or spriﬁg activated

with 90° or 180° stop device .
The, Contxactor shall supply master key sets for groups of the key
sets ‘as directed by the Engineer.. '

9-09 . GLAZING WORKS

{a) Materlals

Classes shall be the product of an approved manufacture in Nigeria
and shall conform to all respects to BS 952, Glazing compound shall
be of elastic type having uniform mixtures of pigment, suitable oils
and resinous vehicles. - The compound shall have a long lasting
plastic qualities.. Before delivery, samples of glass and glazing
materials shall be submitted to the Engineer for approval.

(b) Glazing

Glass shall be accurately cut to flt in the frames w1th sultable
clearance all around. Unless otherwise speclfled or approved by the
Engineer, glass shall be set in glazing mastic applied on all four
sides for the full length and using spacer shims and vinyl setting
blocka at intervals recommended by the glass manufacturerxr except
where glazing beads are used. Glass jalousie window shall be applied
w1th steel lattlce as shown on the Drawings.

All door and window panes shall be cleaned and polished when'bﬁilding
work is completed.

9-10 ROOFING WORKS

Corrugated: asbestos cement sheet to be used shall be obtained from an
approved manufacturer in Nigexia and shall conform in all respects to BS,
having a dimension of 100 x 200 cm and a thickness of not less than 6 mm.
Samples of the sheet shall be submitted for approval of the Engineer The
sheets shall be free from smear, cracks, waves, breakage and other défects
Corners shall be cut off to avoid concentration of lapping and holes for .
fixing bolt shall be drilled on the ground ready for installation.

‘The sheet shall be laid over steel or wood purlins with an end overla  of
20 cm and side overlap of one corrugation. - The sheets on steel strucﬁure—
shall be jointed together and fixed to the purlins with cadmium or zinc
coated hook bolts of J-type 6 mm in diameter employing approved plastics
washer. The bolt shall not be set in a manner to cause sa Pf

sheet by its weight after installation. gglng 0 the
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Suitable mould sheets to ridge, barge and eaves shall be used where shown
on the Drawings or as directed by the Engineer. Finished surfaces shall be
uniform, lines of corrugations stralght and parallel and the cut off
corners shall not be visible.

9-11

(a)

{L)

PAINTING WORKS

Materials

CAll palntlng materlals to be used shall be obtained from an approved

manufacturer and shall conform in all respects to BS. The Contractor
shall submit samples and specifications of all paints to be used to
the Engineer for his approval.

Application

Al;'metal sﬁrfade Shall be o0il painted'uniess other paints are
specified. All steel components other than galvanized steel shall be
prepared and prlmed in the shop and finish palnted after erection.

All metal surfaces to be palnted shall prlor to appllcatlon of
paint; be prepared in the following manner:

1. All soil or other.foreign matter {other than grease and oil)
shall be removed by brushing or scraping;

2. 0il or grease shall_be removed by Wiping the surface with rags
or brushes wetted with an approved solvent:

3. Excessivé;ruSt scale shall be removed by hand chipping or by
power impact tools;

4. Rough welds éndVSharp steel edges shall be ground smooth, and
all weld spatter shall be removed; and

5. The whole surface shail be cleaned by means of powered steel
scrapers or steel’ brushes.

Immedlately after completlon of the surface preparation, approved
primer shall’ be applxed, ‘two copat for the structural steels and one
coat for other steels unless otherwise specified.

All woqd-surféde’to'réceive paint shall be cleaned of all dirt,
grease, dust or any -other deleterious matters. All surface shall be
thoroughly sanded and all nail holes, cracks and any other defects

shall be puttled, re-sanded to a smooth and flush finish, The putty

shall be colored to match the color of the finish paint.

Painting shall not be done in rain, fog or mist, or at any other time
considered unsuitable by the Engineer. &all the surrounding works
shall be protected in a suitable manner from paint drops and
overspray- ' ' :

Color shall be later de51gnated by the Engineer., The color of primer
and each finish coat shall be contrasting in order to clarify the

-work progress, The fln;shed surface shall show a smooth and uniform

flnlsh free from any stalns and shall be unlform in color and shade,
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{c)

{d)

(e)

(£}

paints shall be applied in 3 c

04l Paint to Steel Surface

painting shall comprise one coat of anti-corrosive paint and Fwo
coats of oil paint. Sufficient time shall be allowed for drying
between each new coat.

0il paint to Wood Surface

6atsIindluding'one’¢oat:of primer
paint. Sufficient time shall be allowed for_drying bet.ween each new

coat .

Vinyl Paint to Exterior Part

‘the cement plaster shall be left to dry for a minimdm‘géri?d.of_

3 weeks after application. . The waterproof vinyl emalsion paint shall

be applied in 3 coats including a primer coat. Min%mum 12 hbu;s
shall be allowed pefore application of eachisnccesslve-coat.

Emulsion Paint to Interior Part

the aérylic emulsion paint shall be applied in 3 coats including a

primer coat to interior part of testing room and toilet. Minimum
12 hours shall be allowed before application of each successive coat.

INTERIOR FINISH WORKS

General

" In interior finishing materials to be used in celling works of

testing room and toilet, the followings, unless otherwise directed by
the Engineer, shall be obtained from local market in Nigeria:

Asbestos Cement Sheet (coﬁformihg.to B3 590)
Plywood . - ' (conforming to BS 1203)

Ceiling.and soffit suspénsién'system shall be construétéd of wood,

‘steels or aluminium complete with anchors, hangers,. clips, main

ranners, furring strips, and ' such other ‘accessories as ceiling
trimmings. Main runner.shall be provided at intervals of .
approximately.90 cm, installed with allowance for adequate camber
They shall be designed for ceiling loads of 100 kg/m?. L

Furring strips shall be provided at intervals of 30 em 6r'a§cbiding
to the ceiling material manufacturer's requirements. Adequate
reinforcing . and metal: framing shall be provided for mounting the

lighting fixtures and ceiling access holes. . - : :

Ceiling-access holes shall'be_provided in the Looms as direétédiby
the Engineer. The access hole covers shall match the surrounding

_ceiling and continuity of the c¢eiling pattern shall be maintained as

much as possible,

The entire suspended ceiling shail be to the level shown on the

levels and lines more than 3 mm in 4 mn.

Drawings with adequate camber and shall not have a deviation in
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(b)

{c}

Asbestos Cement Sheet

The asbestos cement sheets for ceiling and soffit shall be 5 mm thick
and fixed to the ceilling suspension frame with flat head screws or
nails:. Holes for the screws shall be pre-drilled to suit the counter
sunk screws. Joints shall be of open joints 5 mm in width, straight
and uniform unless otherwise instructed by the Engineer.

Plywood (for Interior Use Only)

The plywood sheets for interior use shall be 4 mm thick and fixed to
the ceiling suspension frame with flat head nails. .Joints shall be
of open joints 4 mm in width, straight and uniform unless otherwise
instructed by the Engineer.
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PART 10 PLUMBING AND VENTILATING WORK

10-01

(a)

(b)-

éENERAL

Scope of Work - N
supply to the testing

The work under this Clause shall conprise water ;
for the_fle;d

room and’ t01let, waste water ‘and sewage drainage
managlng house and- the washlng bay for machlnery

Water wlll'be-ebtalned from water tank lorry and be stored 1n an

underground . water tank.

Stored water shall be 1ifted from the water storage tank to .an
elevated tank by a small pump unit, end be ‘distributed to each

requirement as shown on the Drawings.

Extent of the waste water and sewage drainage work shall be up. to the
points shown on the Draw;ngs :

ventllatlon system,shall be: prov1ded to nmlntaln adequate quantity of
necessary ventilating air for the testing room and t011et in the
f;eld managing house.

General

Because of the small scale of the Draw;ﬂgs, it is nbt possible to

indicate all offsets, fittings. and accessories that may be required,
The Contractor shall carefully investigate the structural and finish
conditions affecting all his work and shall arrange such work
accordlngly. .

The general arrangement of the plumblng shall be ‘as 1nd1cated
Detailed drawings of proposed departures due to actual field:

..conditions, shop drawings and other causes shall be submltted for-

(c)

(d)

approval of the Engineer. Materials and equipment 1nstalled in the:
plumbing . system shall be SUltable for the pressures and temperatures
encountered. Installation ‘shall be as required by appllcable British
Standard or other authorized standards and specified herein. The
installation shall be accomplished by workmen skilled in this type of

- work.

Catting and Repairing

The work shall be’ carefully lald out in advance, and no exce331ve
cutting of. construction shall be permitted. Damage to bulldings,
piping, wiring or equipment as a result of cutting for installation
shall be repaired by mechanics skilled in the trade 1nvolved at noe
addxtlonal cost to the hmployer. :

Protectlon to letures, Materlals and Equlpment

ripe openlngs shall .he clogsed W1th capa or plugs durlng lnStallatlon .
Fixtures and equipment shall be tightly covered and protected againat
dirt, water and chemical or mechanical injury. Upon completion of
all work, the fixtures, materials and equipment shall .

cleaned, adjusted and operated._. a be thoroughly
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(e)

. Painting

Painting-required for pipes, hangera, supports and other iron work in

(£)

(di

(h)

10702

(ay’

concealed. spaces and painting of exposed items shall be as specified
in-PART 9_Architectural Work hereto. -

Types of Fixtures and leture Trimmings
Types: of flxtures and fixture trimmings specified herein shall be

furnished and installed complete with all trimmings and fittings
unless otherwise specified under the item.

Excavation, Trenching and Backfilling

Excavating, trenching aid backfilling work shall be as specified in
PART 9 Architectural Work hereto. - Bell holes shall be excavated so
that the entlre length of the pipe will rest on solid ground,

Floox, Wall and Celllng Escutcheons

Escutcheons shall, where directed by the Englneer, be prov1ded at
flnished surfaces where exposed. piping,; bare ox insulated, passes

'through floor, walls. or celllngs. Escutcheons shall be fastened

securely to pipe or pipe covering and shall be of chromlum—plated
iron or chromium-plated bzass, either one—plece or split-pattern,
held in place by internal-spring tension or'getScrew.

PLUMBING AND - VENTILATION MATERIALS AND INSTALLATION

General

All pipes, flttlngs and flxtures shall be of the ‘kind, grade, type

and qgqualities as shown. on the Drawings and as -indicated by the
Engineer. All pipes shall be jointed with fittings compatible with
the pipe and of the su1table type for the intended service. Union
joints shall be properly provided in piping to allow disassembly of
the piping 1nto reasonable length or handllng

Unlessgotherwlse-directed:by the Englneer, flanges shall be prOVlded
for pipes @75 mm and. larger where differential settlement is not
expected. " The flanges shall be compatible with and shall have the
same rating-as the companion flange of the valve or the fittings.
Full face rubber gasket shall be prov1ded to -all flanged jOlntS.

All plplng shall: be fltted and assembled to’ introduce minimum stress
to the pipe and fittings. ALl pipe shall be supported where shown on
the Drawings and as. required. PVC pipe shall be supported at the
spacing recommended by the pipe manufacturer. The same standard of -
thread shall be used throughout the Work All. ‘piping to be embedded

-shall be tested “and approved by the Englneer prlor to being embedded.

Sleeves shall ‘be provided vhere plpe passes through concrete

g tructure, concrete block or brick: structure. The space shall be

;fllléd or calked with suitable materials.. In case that pipe passes
“through: a wallior floor where watertlghtness is required, the space
_shall be filled W1th yarn and lead or with’ approved expandlng grout.,

Cleanout and manhole shall be provxded as shown on. the Drawings or as

“directed by’ the: ‘Engineer, All pipes ewmbedded in the ground shall be

--=at the pipe top mlnlmum 30 cm below the grdde of the ground where no

.5".55



(b)

(c)

{d)

cted and minimum 30 ‘om below the grade crossing
pitch of the pipeline
lations or as directed

heavy traffic is expe ;
the road and where heavy traffic is expected.
shall comply with the applicable cord or. regu
py the Engineer. :
Change in pipe diameter shall be made with réducers, and.uge of
pushings will not be allowed. : :

Exposed piping shall be run parallel with the lines of the building
unless otherwise indicated. ‘ :

n ferrous and nonferrous metallic pipe installed

Connections betwee
or as ordered

underground shall be made with unions or valve sockelts,
by the Engineer.

Water Supply Pump Unit

Water supply pump upit shall congist of pump,mdtdr,.check valva,

sluice valve, switch and common base. The capacity of the pump upit
shall be shown on the Drawing or as directed by the Engineer. '

Pipes

1. pvC pipes.

polyvinyl chloride pipe$ shall conform to BS, JIS or Wigerian
Standard and shall be laid and jointed in accoxrdance with the.
manufactutrer's instructions and to the Engineer's satisfaction,
After the pipes have been laid they shall be left exposed,
naunched or surrounded in concrete or covered with' soil aa
required on the Drawings. :Soil covering shall be taken
carefully enough to prevent damage from stone striking the
pipe. ' Large stones shall be removed from the layer of spoil

" immediately against the pipe.

2. Galvanizéd Steel Pipes

Water sexvice pipés shall be of standard weight gél#éhized.
screwed and socketed pipe conforming to BS, JIS or Nigerian
code, ' o ' : L S

Screwed joints shall be sealed with an approved'gr&ph{te
compound or with polytetra~fluoroethylene tape applied to the
male threads only. :

valves
Gate valves and chetk valves in %50 min and smaller piﬁé’éhaiilﬁé'of'
brass or bronze construction. Valves 65 mm and largexr in the

pipeline shall have cast iron body and brass trim. Valves
larger shall be flanged. C ' ve st wn and

Gate valvesxsha113be of s0lid wedge disk:type and éhaii hﬁve iisiné .
stem or.non-rising stem.. Check valves shall be horizomts .

, v s : - s . al swing type
having a lightweight brass disk. Globe valves shall have replageagié
resilient plugs and shall have rising stem, Glohe valves for use in
regulating flow shall have xeplaceable seats, e e _

All valvés throughout this Clause shallrbe' ' S
principle. _ : Bt ofvthe samermanufacture_ln
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(e)

(£).

(q)

Unionsa, Hose Faucets

Unions on ferrous pipe 50 am ih_diémeter and smallér shall be

malleable iron zinc-coated. Unions shall not be concealed in walls,

ceilings ot partitions. Hose faucets shall be brass or bronze with

male inlet threads, hexagon shoulder and hose connection.

Flexible Joints

Thae flexible joint'shall be either of the following:

1. a rubber tube type formed with a flexible reinforced rubber
tube with bolted flanges and split backing flanges for
attachment to the pipe; and

2. a bellows type formed w1th'¢opper or stainless steel, activated

by internpal pressure and retained by flange rings and tension
lug bolts, :

Plumblng letures

Plumblng fixtures’ shall be obtalned from a reputable supplier and the

Contractor shall submlt catalogues for approval of the Englneer.

:Generally, all fixtures except water closets shall have the water

supply’ above the rim. Angle’ ‘atops,- stralght stops, stops integral
with the faucets, or concealed .type of lock-shield, loqse key pattern
stops for’ supplies shall be furnished and installed with fixtures.
Exposed traps and supply pipes for all flxtures and equipment shall
be connected to the rough piping systems at the wall, unless
otherwise specified under the item. Exposed fixture trimmings and
fittings shall be chromium-plated or nickel-plated brass with
polished, bright surfaces.

1. Fixture Connections and Support

‘Where space conditions will not permit standard fittings in
conjuriction with the cast iron floor flange, special short-
‘radius fittings shall be provided. Connections between
earthenware fixtures and flanges on soil pipe shall be made
absolutely gastight. and watertight with a closet-setting
compound or with a neoprene gasket and seal. - Bolts shall be
equ1pped with chromlum—plated nuts and washers.

‘Wall-hung fixtures shall be fastened to the wall by through
bolts where appearance of the bolts is not objectionable. On

- solid concrete or masonry where bolting is objectlonable,
fixtures shall be fastened with machine-bolt expansion shields
or stud-type expan31on bolts. For concrete block masonry,
fixtures shall be fastened with tlirough bolts or toggle bolts
‘as required. . Exposed bolt heads in finished areas shall be
hexagonal. Exposed nuts shall be chromlum-plated hexagonal cap
nuts. Washers shall be palnted or chromlumrplated to match
bolt heads or nuts.

2. Connectidne to Equipment and Fixtures
The supply line to each item of equipﬁent or fixture, except
faucets, fiush valves, or other control valves which are

‘supplied with an integral stop, shall be equlppea with a cutoff
valve to enable 1solat;0n of the item for repair and
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{h)

(i)

(1)

(k)

‘pattern, or tube type. Traps for acmd—
the same material as the pipe.

'bend or one or two 1/8 bends extended to the place indicated.

ring with. operatlon of other'

maintenance without interfe
ply pipe connecting to flxtures

equipment oxr fixtures. Sup
shall be anchored not to move.

Traps

Each flxture, floor drain and piece of equlpment requlring
connections to the drainage system, except grease lnterceptors, shall
be equipped ‘with a trap. Bach trap shall be placed as neak. the
fixture as possible, and no fixture shall be double-trapped. . Traps

installed on ste¢el pipe or cCopper tube shall be recess-drainage
resisting waste shall be of

Plpe Cleanouts

Pipe cleanout shall be the same 3lze as the plpe except that cleanout
plugs larger than 100 mm will not be required. A cleanout installed
in_ connection with cast iron pipe shall consist of a long-sveep 1/4

Cleanouts in connection with other pipe, “where indicated, shall be T-
pattern, 90-degree branch drainage fittings with screw plugs.--
Cleanout tee branches with screw plug shall be installed at:the foot
of soil: and waste .stacks. ‘Cleanocut tee branches may be omitted on

stacks in 31ngle story’ bulldlngs ‘with slab-on-grade construction.

Cleanouts on pipe concealed in partitions and walls . and where

. installed in finished floors subject to foot traffic shall be
‘provided with chromium plated castnbrass covers secured to plugs.-

Plpe Insulatlon and Coat;ng

Steel plpes for water supply shall. be insulated with e;ther of the

following with approval of the Engineer:

1. Asphalt with jute;

2. Glass wool cloth impregnated with waterproof insulation
compound,

3. Vxnyl tape w;th adhe31ve,

1. . Caulking fi_nish; and

5. dther standardized method.

Pipe Hangers, Inserts and Supports

The Contractor shall submit for appfovai of the Fnélneer'detaiiea"

. draw;ngs of the type of 1nserts hangers and support
s
he proposes to prov1de_ _’ pp. for the piping

Inserts shall be Jnstalled in correct locatlons before the concrete.
is poured. .

For steel constructlon, joists shall. be brld ed wh | .
support the expected load gec where required to 2

‘The locatlon of hangers and supports shall be coordlnated w1th the

structural work to assure that structural members w1ll support: the

'1ntended load.
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(1)

(m})

Hangers and supports shall be provided at intervéls specified below,
at locations not more than 1.0 m from the ends of sach runout and not

.over.-30 cm from- each change in dlrectlon of piping. Hangers shall be

adjustable.

: Vertical'dast iron and steel pipe shall supported at each'floor, or

at intervals of not more than 4.5 m and at not more than 2.5 m from
end of riser. Horizontal cast iron 'pipe shall be supported near each
hub and-hubless,jolnt. Horizontal steel pipe shall be supported at
not more than the following intervals:

i Ei@mL;xhl; . . lnnﬁﬁiﬂl
g20 = x925.mm - _ 1.8 m
#32 - 240 mm . m
250 - 280 mm 0 3.0m
590 - 5150 mm ™
m

over G200 mm "  ‘ - 5.0

Underg:ound pxplng shall be laid on a flrm bed for its entire length
except where support is otherwise provided.

Palntlng S

All hangers, supports and’ other iron work shall be painted with one
coat anti-corrosive paint and with two coats of synthetic enamel
paint. All galvanized steel pipes exposed to view shall be painted

" with two coadts of synthetic enamel palnt Color code shall be as
,dlrected by the Engineer. ' :

Testlng of Plpellnes

_The Contractor shall test all plpellnes as dlrected by and in the
- presence of the Englneer. If the pipe fails in test the Contractor

shall repair, replace and retest the piping until accepted by the
Englneer. All plplng systnm shall be flushed clean before testing,

The Contractor shall prov1de all personnel, water and equlpment for

-testing., 'The cost for the test shall be included in the Contract

Price.
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i. Pressure Testing of Water Serv;ce Pipe

Plpes of each part shall be sub;ect to a hydraulic pressure
test of 2 kg/em?. If piping is tested in sections, temporary
cap shall be fltted Each section shall be slowly filled with _
water, and air inside the plpe shall be carefully expelled.

For acceptance, the test pressure shall remain constant for one

hour without additional water.
2. Testing of Sewage and Waste Water Pipe

No pipe shall be covered or concealed before it is tested. 1If
any sections of pipelines are tested, the Contractor shall
-obtain approval of the Engineer. -All openings and plpe ends
shall be securely plugged and filled up with water up to the
top of the highest opening. Thls water shall remain at the
same level for 2 hours. :

All pipes shall also be 1nspected v;sually to ensure that there
is no pro;ectlons in the pipe and the- pipeline is- stralght and
void of abrupt. kinks. At least three-quarters. of the pipe _

' opening of any sections between manholes shall be visible when
v1ewed from opp031te end of the pipe sectlon. '

Exposed p;pes shall furthe; be subject to a leakage test.
Leakage tests shall be made only after a minimum of 24 hours
after the pipe has been filled with water. No leakage ‘shall be
found for duration of another 2 hours on the plpeline.

3. Cleanlng and Adjustlng

Equlpment, plpes,'valves, flttlngs and flxtures shall be-
cleaned of grease, metal cuttings: and sludge- that may have
accumulated from operation:of. the system during the test. BAny -
stoppage, discoloration or "other damage to the finish,.
furnishings or parts of the bulldlng, due to the Contractor! s
failure to properly clean the piping system, “shall be ‘repaired -
by the Contractor without cost to the Employer.. Flush valves
and automatic control devices shall be adjusted for proper
operatlon.

{n) Water Tank

Two water tanks with manhole covers shall be constructed for water
supply

(o) Septic Tank
Septic tank shall be of factory-assembled aeration type”w1£ﬁ eeratlon
blower and- flberglass reinforced plastic tank or as approved. by the
Engineex. The size, aeration treatment capacity and location are-as .
shown on the Draw1ngs or . as 1nd1cated by the Engineer.

(p) Ventilation and Air Conditioning

The venti]ation'system for the testing room and toileé sﬁall.be of
wall mounted exhaust fan and fresh air shall be supplled through
wooden louver whlch made to door. }

Air conditloner shall be prov1ded for the testlng room as shown on
the Drawlngs or as directed by the Englneer.
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PART 11 ELECTRICAL WORKS

11-01

(1}

(2)

(3

(4}

-GENERAL

"Scope ‘of Work

The work under this Clause shall include the following major work
items:

(a) . ' Generator and Connecting cable;

(b)  General lighting of interior of the building;

(e) Power shpply for convenienée'outléts:

{Q) .Power supply and controls for equipment in plumblng, _
ventilation facilities and other electric equipment and
1nstruments,

{e) Grounding'systems; and

{£) Outaoor.lighting,

'Codes and.Standards

=All electrlc equlpment, materials and'lﬁStallatloh shall comply with

the reqULrements of the latest safety codes in British Standard,
Industrlal Standard ‘6f Japan or ngerlan conditions.

Shop Drawings
The' Contractor shall prepare the follow1ng shop drawings in large
scales for approval of the Engineer showing all necessary details of

equipment and lnstallat;on.

(a) All distribution;uCoﬁtfol and terminal panels and boxes with
complete electrical connection diagram; and

{b) Othéf-éﬁop'drawings'as required by the Ehgineer.
If departures from the Dravwing are necessary by the Contractor,

details of such: departures and the reasons therefor shall be
submitted with the drawings. Approval of departures shall be made at

" no additional cost to the Employer.
"Data:and Samples

-The Contractor shall submlt for approval of the Engineer ' a complete
‘list -of materials and equipment which he intends to incorporate in

the work: 1nclud1ng sufficient descrlptlve materials such as catalogs,
cuts, diagrams, performance Curves, charts, layout drawings and other
data published by the manufacturer to demonstrate conformance to the
Spec1flcatlons and Draw1ngs.

'The Contractor shall- submlt samples of conduit, cables, cabling

devices, finish plates, outlet boxes and of any other items as may be

_requlred by the Englneer.
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(5) Operating and Maintenance Instructions

The Cohtréctof shall submit to the Engineer for approval, as e§r1y as
possible, before dispatch of the equipment, 5 sets of instruction
manuals. in English concerning the correct manner of;assembling,
operating and maintaining the work with special references to any

racently developed featureés.

{6) Coordination

bling shall be as
tures due to actual
tted for approval.

The general arrangement of the egﬁipment'and_ca
indicated. Detailed drawings of proposed depar
field conditions or other canses shall be subml

The Contractor shall céﬁefuliy investigate=the structﬁral:and finish
conditions affecting all his work and shall arrange such work
accordingly, at no additional cost to the Employer.

}7) ' Working Stresses and Design

The design, dimensions and materials of all parts shall be such that
they will not suffer damage under the most adverse conditions noxr
result in deflections and vibrations which might adversely affect the
operation of the equipment. ' : :

All equipment shall be designed to minimize the risk of fire and
consequential damage, to prevent ingress of vermin, dust and dirt,
and accidental contact with electrically eriergized or moving parts.
The equipment shall be capable of continuous operation with minimum
attention and maintenance in the exceptionally severe conditions
likely to encounter under.a tropical climate. '

Suitable structural steel bases or frames shall be provided  where -
necessary to transmit all loads imposed by the various parts of the
equipment to the building structures and concrete foundations.

(8)  Grounding

hll.eleétrical.equipment_fixtﬁres and fittings shall substantially.be
grounded. Adequate size of annealed copper conductor shall be used
based on the maximum fault grounding current in the circuit,

11-02 WORKMANSHIP
(1) General

All materials shall be new, the best of their reSpective kihds and of
such as are usual and suitable for the work of similar character.

A1l workmanship shall be of the highest class throughout to ensure
smooth and vibration free operation under all possible operating
conditions., \ ' : .

(2)  Shop Assembly

dispatch and tests shall be performed by the Contractor, .as may be
required to demonstrate to the satisfaction of the'Enéi;éer for the
adequacy of the equipment and its components. All tests shall
'simulate normal operating conditions as closely as possible. All

All items of equipment shall be assembled in the shop prior to
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(4)

{(5)

(6)

{7

(&)

dismantled pafts shall be properly matchmarked and dowelled to ensure
correct assembly in the field.

Welding

All welding shall be done in accordance with the methods approved by
the Englneer.

Cutting and Repairing

The work shall be carefully lald out in. advance, and no excessive
cutting of: constructlon will be permitted. Damage to buildings;
piping, wiring, or equipment -as a result of cutting for installation
shall be repaired by mechanics skilled in the trade inveolved, at no
additional expense to the Employex.

Protection to Fixtures, Materials and EQuipment

~ Conduit openings shall be closed with caps or'plugs during

‘installation, fixtures and eqﬁlpment shall -be tightly covered and
protected against dirt, water, and cheémical or mechanical injury.
Upon completion of all work, the filxtures, materials, and equipment
shall ‘be thoroughly ¢leaned, adjusted, and operated.

Embedded Inserts and Supports

The Contractor shall design, supply and install support system for
his equipment and materials. The Contractor shall design the support
system to distribute concentrated loads to the insert capacity and
shall supply the clamping bar used for distributing the load with the
support.

Safety Precautions

Prlor to any of the work belng energlzed, “the Contractor shall be
respon31ble for supplying and fixing in prominent pogitions near to
each item of the work concerned, large multilingual temporary signs
giving clear warning of danger ln areas. which might previously have
been regarded as safe.

Durlng erectlon and commissioning, the Contractor shall provide all
temporary scaffold;ng, laddexs, platforms with the beards and
handralls essential. for safe and convenient access of workmen,
1nspectors and other authorlzed persons employed about the work. All
dangerous openings or holes 1n floors shall be provided with
handrails or covers.

Protectlon, Cleanlng and Painting‘

All parts whlch w1ll thlmately be buried in concrete shall be cleaned
and protected pefore leaving the manufacturer's plant by a cement
wash ox other" approved method. Before being installed, they shall be
thoroughly descaled and cleaned of all rust and adherent matter.

a1l machlned parts or bearlng surface shall be cleaned,and protected

- from corrosion before leaving the manufacturer's plant by the

application of an approved rust preventlve lacquer, or a peelable
plastic £ilm ox grease.
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A rts of factory made e ipment, o¢ther than:'machined parts and
p;itgaa;glled with goal tarq:poxy resin and epoxy resin paints, which
w;ll be exposed after erection, shall: be thoroughly cleaned and. given
one’ coat of best quality primer and two coat of best qualmty approved
flnish paint before 1eav1ng the manufacturer s plant.

Exposed condult plpes, pull box, pipe frame and'other steel faces
shall be painted with one coat of anticorrgsive prlmer and two coats

of cil palnt.
11-03 ELECTRICAL EQUiPMEN'I‘ AND MATERIALS (INDOGOR}
(1) Lighting Distribuﬁidn'?anel énd'Powe; Contfql_Pane;

Unlesa otherw1se ‘ordéred: by ‘the Engineer, panels shall ke of dead-
front, ¢ircuit breaker type and shall be suitable for operation.
Circuit breakers shall have one, two, three or four poles, and
minimum interrupting rating suitable to each circuit. The panels
shall completely be wired and equipped with starters, . 1nstruments,
protectlve relays, owltches, lamps, etc. as requlred.

Al W1r1ng from hlnged door panela to the flxed panels shall be done
with flexible conductor of equivalent size. - Exposed wiring shall be
kept. to a minimum but where used shall be formed into compact groups
su1tably bound together and properly supported. g I

;ermlnal blocks shall be mounted 1n51de each panel to termlnate all
.cables to the panel. cCable supports and clamp type: terminal Jugs
shall be provided for all incoming power wiring terminating at each
panel. All" panel wires shall be marked near each terminal end with
circuit or wire designation. These markers shall be of an approved
type. and permanently attached to the conductor 1nsulat10n.

Groundlng shall be provlded on the back gide of each panel
{2) Instruments and Meters

A1l inStruments and meters shall be of appr0x1mately 110 mm dlai Wlth
scale arc of about 240 degrees, and shall be’ of heavy~duty,
industrial type suitable for extreme shock and severe vmbratlon
appllcatlons Precision shall be 1.5% of full: scale range.

(3) Wires and Cables

(a} Insulated Wires

Unless otherw1se dlrected by the Englneer, lnsulated Wires
5hall be of 600 Vv, PVC 1nsulated -gingle- core,. and copper wikres
where indicated as 1V w1re The conductor shall have a mxnlmum
sectional area of 2,0 mm?

{b} 'Cables

Cables Lndlcated as Cv cable shall be of 600 v or as approved
by the Englneer, cross~11nked polyethylene 1nsulhted and pPVC
sheathed copper cables with suitable .Cable ‘ends, " The conductbr
shall have a mlnlmum sectional - area of 2. 0 mm? and ahall be
) stranded in 5.5 mm2 and larger conductora Chemicals for anti—
. termite proteqtion shall be added to the sheath
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condult

Conduits shall be of rlgid steel conduits. The conduit shall be

'.galvanized 1n51de and outside.

(5)

Outlet, Swmtch and Junction Boxes,‘and Fittings

The boxes to be concealed in the concrete shall be of galvanlzed
sheet steel and shall be fitted with appropriate covers, where

- necessary, to sét flush with the finished surface of structure. The

(6

7

-boxes in the exposed work shall be of galvanized cast steel or alloy

fitted with appropriate covers.
Convenience Outlet

Convenience outlet shaii_be‘of 3—biade‘orﬁ4-blade grounded type
prevailing in the region for single-phase or three-phase, 250 V, 5 A,

©13 A, 30 A located as shown on the Drawings or as requlred and

pxov1ded with sultable outlet box and cover plates

_Tumbler SWltCh

Unless otherw;se 1nd1cated by the Englneer, wall sw1tches shall be of

“anclosed flush or su:face m@untlng tumbler type, single-pole, 250 v,

(8)

11-04

(1)

‘5 A‘and shall be fully recessed’ w1th1n ‘the box fitted with suitable
'plates for coverlng them.

nghtlng letures

nghtlng ‘fixtures shall be, unless otherW1se ordered by the Engineer,

complete w1th lamps and as follows: .

(a)  Fluorescent llghtlng flxtures for A. C. 240V shall be equipped
with ballasts of high power factor and of rapid-start type;

_(b) "Incandescent llghtlng flxtures shall ‘have lamp holders in

'accordance with Industrial Standard of Japan or the local
standards, and

(C)‘ - Mercury llghtlng fixtures for A.C. 240 V shall be equipped with

ballasts of high power factor type.

The llghtlng flxtures for damp places shall be of mOlStUIE"prOOf
type. outdoor use fixtures shall be of weather-proof type.

INSTALLATION WORK (INDOOR}

”Lightlng letures

' Exack’ locatlon and helght of fixtures ‘shall. be determlned by the
ﬂstructural angd’ mechanlcal limitations of buildings, and fixtures

shall be 1nstalled in such a manner as 'to avoid obstructlons and to

© . give the. proper’ illumination results. Fixtures shall:be installed in

‘such a manner as not to lnjure outlet boxes, conduit tubes, wall,

“ceiling, etc. by their weights. Lamps shall be applied after

completion of construction work.
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{2) Conduit Work

11 be concealed withln or pmerced through the structure
without effects on. their construction and strength. The cut ends_of
conduit shall be smoothed. Pull boxes shall be provided for the
conduit system to give an easy leading in or ‘replacement of the
wires. The bending radius of conduit tube shall not -be less than

6 times of the diameter.

Conduits sha

Exposed runs of condult shall have saddles’ or sheet steel supports
spaced not more than'1i. 5 m apart and also shall be supported at least
2 positlons. They shall be installed with runs ‘parallel or
perpendlcular +o walls, structural members, or intersections of
vertical planes and celllngs, with rlght~angle turns.

Sw1tch boxes ‘or outlet boxes w1th approprlate 60ver5 Shall be.
installed at the places of switches, convenience outlets and lighting
fixtures. When necessary, the Contractor shall relocate outlets ‘80
that,'when flxtures or other flttlngs are installed, they will be
5ymmetrlcally 1ocated according to the room layout. and wxll not
interfere w1th other work or equlpment.— :

Conduit shall ke 1nstalled 1n such a manner as to ;nsure agalnst :
trouble from the collection of trapped condensation. U-shaped plplng
shall be avoxded as far as possible, Conduits shall be connected
mutually by means of screwed or: non- -screwed’ coupllngs and also shall
be securely fastened to. all sheet-metal. outlet, junctlon and pull
box¥es with galvanized lock- —nuts and bushlngs._ COHdULtS in exposed
work shall be screwed with boxes and other fittings, Connected
portions of conduit system shall .be coated with anti-corrosgive paint.
Exposed runs of conduit 1nc1ud1ng boxes, supports and all other
fittings shall be complete with flnlshed paint, of which colox will
be 1nstructed by the Englneer ' .

The Contxactor shall exerc1se the necessary precautlons to prevent
the lodgement of dirt, plaster, trash or damp in conduit tubes,
flttlngs, and boxzes during the course of installation. A run of
conduit which has become clogged shall be entirely freed of these
accumulatlons or shall be replaced,

All JOlntS and termlnatlons shall comply with the weatherproof or
ehp1031on proof requirements as appllcable.

{3) Cable"Lay'ina'

Exposed cables shall ‘be: securely fastened along the structure thh
saddles or: other' suitable supports spaced not more than 1.5 m apart,
but spaced not more than 1 m apart where is likely to contact with
persons. Metallic racks and the like shall be installed in cable
ducts and shafts for laylng, where necessary.

Conduxts shall be used where 1ndlcated or where the cables may be
injured. Cables shall be laid in ‘conduit where they are concealed in
the concrete structure to protect the cables and to’ give .an easy
replacement thereof. 1In this case, the bore of conduits shall be hot
less than 1.5 times agalnst tha outs:de dlameter of cables

The bending radlus of cables shall be not les
s than 5 tlmes .0f their
gutslde dlzﬁeteg. The cables, when drawn into condult,'shall nztebe
ent more an portlons and these bending angle
than 180° in total. g angles shall not be more
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- Cable splicing shall be completely made'by means of sleeve'jointing,
lapped with insulating tape, without increase of electrical

resistance, deterioration of insulation strength and decrease of
tensile strength. No splices shall be made except within
distribution boards, outlet boxes and junction boxes.

Grounding conductors where required to run with other conductors
shall run inside the conduit piping.

No - o0il or grease‘shall be used for'wirihg as a lubricant. The
interior of conduilt gystem shall be fully cleaned up before wiring.

Switches

Tumbler switches shall not be xnserted in neutral lines. Single-pole

. 3-way- switches shall be used where. indjicated on: the Draw1ngs or by

(5)

(6} .

11-05

(1}

(2)

‘the Engineer. The height of switches above f£loors shall be 1.5 m

unless otherwise directed by the Engineer.
Outlets

The Contractor shall study the:generalibuilding plans in relation to

. the spaces around .each outlet to ensure that this work may fit in

with the other work. - Whenever. necessary,.the Contractor shall
relocate outlets, under the instructions’of the Engineér, so that
when fixtures or other fittings are installed they will be sensibly
located according to. room layout and will not interfere with othex
equipment installations. : )

_Fixture outlet boxes on plastered celllng shall be.provided with

approprlate covers. Pull boxes on the floor shall be furnished with
screw—fastened brass ox stainless steel covers. Where several
feeders pass through a common pull box, they shall be tagged to
clearly indicate their electric circuit according to working
drawings,

Panelboagds

The panelboards shall be mounted in'principle so that the height from
the floor to the top of panels will not exceed 200 cm.

_OUTDOOR’ CABLING
Materials and Equipment
Unless otheiwise directed by the Engineer, outdoor power distribution

cable shall be of 600 Vv CV-TAZV grade, single or multi-core copper,
moisture and heat resistant cross-linked thermosetting polyethylene

‘insulated arid thermoplastic' sheathed steel tape armored and

corrosion-proof type cable with suitable cable ends. Anti- termlte
chemlcals shall be added in the sheath.

Cabie Laying

Cables shall be laid in CODdUltS or direct: burylng as shown on the

- Drawing. The embedded depth in‘direct burylng system shall not be

less than 60 cm below the graded ground face and shall not be less
than 120 ¢m at crossing the road or where heavy traffic is expected.

‘Whexre cables are concealed ;n concrete, conduits shall be used for
easy replacement of cables. For dlrect burled cables, backfilled
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(1)

(2)

" exit from. ducts or conduits an

soil shall be of selected soil or sand which does not contain any
harmful materials to the cable, large atone shall be removed from the

layer of sporl immediately against tha cable

Markers for underground cables - shall be prov1ded at an 1nterva1 of
20 m, at each change in direction , at each underground entrance and
d at each splice.. Markers shall be of
concrete having identifying legend. on thelr ‘top.to indicate what is
underground -and direction. '

TESTS
Generél
The Contractor shall submit to the Englneer for approval the
procedure for each test as respectively specified. . The procedure .

shall define the. seguence of the tests, the equlpment préparation and
,operatlon procedures to be f0110wed and the detail procedure for

conductlng the tests.

Tests
The follow1ng tests shall be carried. out’ by the Contractor in the
presence of the Engineer at the manufacturer s ‘premises before

dispatching and on the Site after the’ completion of the work at the
Contractor's expenses .

(a) Shop Tests

The tests requireo by applicable standards.

(b}  Site Tests

{1} ‘Operation: test, :
{2) . Measurement of 1nsu1at10n resistance,

-(3’ Setting up of all relays and protectlve equlpment, and
{4} Circiit oontlngency tests.

No part of ‘the work shall be consxdered acceptable until it has

successfully complied with these tests to the sat:sfaction of the
Engineger.
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