.. Low Temperature Stiffness, ASTM D 1053, - 700 kgflem?
at -40° C maximum L

- Qver agod, i4 days at 70°C, ASTM D 573 -

} Hardncsé, pbin; 'éh‘angt_a. mziximum. S Ot'o':l:lS

- Tensile Strength, % change, maximum * 15
- Elongation at break, % change, maximum - :.: .0 40 -
Ozone Resistance, ASTM D 1149 - : ‘nocrack -

I p.p.ni. ozone in air by volume,
100 hours, 20% strain at 40 1°C .

' The Conltacior shall siore the ehstomenc beanng pads ina manner whlch w:ll prevent
delerioration, as approved by the Supemsxon .

E.23.-3 ‘Measurement and Paymcnt

. .Measurement, for payment of furnishing and mstalhng elastomeric bearing pads will be
. ___made of the mimber of the pads and plates in placc as shown on the Drawmgs or directed by
the Supervision, o _ :

Pa'yment fd; fumiqhing and instal'lirig el:istoﬁieric bearing pads Wiil be made ét lhe. .umt price
per number tendeced therefor in the Bill of Quantities, which unit price shall include lhe cost
of all labor, materials and equipment required by these Spcc:ﬁcauons

E.24 JOINT BILLER AND SEALER, IF ANY
E.24,1 Joint Filler

The Contractor shall place an elastic joint filler where shown on the Drawings or where
directed by the Supervision. The elastic joint filler material shall be of the expanded
polystyrene type salisfying the requirements of ASTM D 2125, Class 1, Grade 15 or
approved equivalent and shall be (hick enough 1o cover all voids, The Contractor shall cut
and fabricate the joint filler to fit around all opcmngs as shown on thc memgs or as
directed by the Supervision. TP :

E.24.2 : Jomt Sealer, if any

Joint sealer shall be used in the concrete structural joints elsewhere as shown on the
Drawings or as directed by the Supcmsmn for cslabhshmg water-ughlness of the joints.

The material of joint sealer shali be of polyaulphtde €poXy or equwalent 'xpproved by the
Supervision, to be mjecled in the joint. The composition of the sealer shall be durable and
wateriight against contraction and expansion of the joint space, chemical vanatlons and loads

encountered upon, during and after completmn of the work ~ '
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The Contractor shall propose the material, structural dcsign ang procedure for the
construction of joint sealer at least eighty four (84) days prior to beglnnmg of the work for
approval of the Supervision, :

. Sealing work in the joint shall be performed only by skilled workman. Unless inspection is

waived by the Supervision in cach specific case, the work shall be performed only in the
presence of the Supervnston but shall not be made until 28 days after the concrete has been

phced

. E 24 3 Measmcment and Paymcnt

(1) Measurement, for payment of furmshmg 'md mstaﬂahon Jomt ﬁller w1|l be madc for
- .the area of _|01nt filler acwally placcd : o

Payment for furmshmg and mstallmg joint ﬁller wnll be made at lhe umt prices per
~ square meter tendeted therefor in the Bill of Quantities, which unit pnces sh1l¥ mctude
- the cost of all labour, equnpment and matenals required. :

@) | Measurement for payment ofjomt scaler if used will be made on the bas1s for the
length along the center line of the sealer aclually constructed in accordance with the
Specifications, - : -

- Payment of joint scaler wilt be made at the unit price per linear metcr of the scaler
- tendered therefor in the Bill of Quanhhcs :

E2S BITUMINOUS COATING FOR CONTRACTION JOINT

E 25 1 Gcncral

Contraction joints as indicated on the Drawings or elscwhere as directed by the Supervision
shall be provided by the Contractor, The joint material shall consist of a layer of bituminous
coalmg or olher approved matena! on the face of the first concrele.

E.25, 2 Measurement and Pa_vment

Measurement for paymcnt of bituminous or other joint material shall be made on the basis of
actyal coaled or installed area in square meters determined by the dunensnons as shown on
the Drawings or direclcd by the Supervision. : : '

Payment shall be made for the numbcr of square meters measured as provided above at the

unit price per square meter tendered therefor in the Bill of Quantities, which unit price for
joint material shail constitute full compensation for the cost of all labouir, tools, equipment
and matedals including I‘urmshmg. transporting, fqbncatmg, coating or mstalhng the jOll‘lt
material and other iters necessary to complete the works S .

E-57-..



‘E.26 .-  DOWEL BARS
E.26..l General

The Contractor shall furaish and install dowel bars in contraction and expansion joints in
concréte structures at Iocatlons as shown on the Drawmgs or as directed or approvcd by the
- Supervision, :

Dowel bars sha!! consist of plain or deformed remforcement bars of high yleld sleel
complying with the requirements stipulated in Sub-paragraph E.14.1. They shall be feec of
oil, pamt othcr than bond breakmg compound dm Ioosc rust and scale

Dowel bars shall be of sizes as shown on the Drawmgs and dltected by the Supemswn and
shall be straight, free from burred edges, or olher lrregulantles and shall have thelr shdmg
- ends sawn o, if approved shearcd i : e

Bond breakmg compound for dowel bars Sh‘ﬂl consist of 66 % of 200 pen bnumen blended
~ hot with 14 % light creosote oil and, when cold, brought to the cons:stenoy of pamt by the
addmon of 20 % solvcnl naphlha or other 'ipproved compound

E. 26 2 Installauon of Dowel Bars :

-Dowel bars shall be provided as shown on the Drawings parallel to the finished sutface and
to the longitudinal axis. The half of each dowel bar projecting away from the concrete
operation shall be coated with a thin film of bond-breaking compound and provided with a
closely fitted sleeve 100 mni long of watérproofed cardboard or other approved material.
The end of the sleeve will be packed with a disc of joint filler or pad of couon waste to a
depth of 25 mm, : X

The assembly of joint fitler and dowel bars shall be so supported as to remam ngidly in the
correct posmon while placing and compactmg lhe concrele PRI

Misalignment of dowel bars shalt not exceed 6 mm per 300 mm in !cngth of dowel bar .
E.26.3 Measurement and Paymcnl

Measuremem for payment, for furmshmg and mstallmg dowel bars shaﬂ bo made on lho
basis of we:ght in meteic tons of bars lnstalled as shown on the Drawmgs or directed by the
Su perwsnon _

Payment for. l‘uruishing and installing dowel bars will be made at the appropﬁate unit priee ‘
per metric {on tendered therefor in the Bill of Quantities, which ualt price shalt include the

cost of all tabour, materials and equipment required for transporting, cuumg. placmg. and
supporting bars, bar treatment, and all other items mcndental tothe work, =~ -
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"E.27 ANCHOR BARS _ ‘ S R
T E.27.1: General

‘Wherever shown on the Drawings or ditected by the Supervision, the Contractor shall drill
holes into rock formation to receive bars for anchoring concicte structures or parts thereof to

- the formation, The dimensions of anchor bar and the locations, diamelers, and depths of the
: drllled holcs shall be as shown on thc Drawmgs or as d:rectcd by lhe Supcrv:s&on

E. 2‘7 2 I)rilllng Holes and Placing Bars

The diameter of each anchor bar hoIe shall be not less than 1.5 times the diaméter of the
anchor bar specified for that hole. The depth of each hole shall be as stiown on the
Drawings or as detecmined by the Supervision depending upon the nalure of formation,

~ Anchor bars shali be cleaned thoroughly before being placed. The holes shall also be
cleaned thoroughly and shall be completely and compactly filled wilh grout or mortar. The
anchor bar shall be forced into place before the grout or mortar takes its final set and, where
practicable, shall be vibrated or rapped untit the entire surface of the embedded porion of bar
is in contact with the grout. Special care shall be taken to ensure against any movement of
the bar grouted in place, until the grout has completely set.

E.27.3 Maeasurement and Payment

Measurement, for payment, of grouted anchor bars will be made on the basis of length of
bars actually placed and geouted into the holes drilled through the rock formation or concrete
surface.

Payment for grouted anchor bars will be made at the respective unit prices per linear meter of
bar placed and grouted tendered therefor in the Bill of Quantitics, which unit prices shall
include the cost of all labour, materials and equipment required for drilling holes, furnishing
and installing bars, grouling and anchoring, and all other items incidental to the work,

E.28 WELDED MESH AND METAL WIRE LATH

E.28.1 General

Welded mesh to be used for the building works shall be steel mesh reinforcement as shown

on the Drawings or as directed by the Supervision, and shall consist of 3.2 mm iron wire

~ which shall comply with JIS G 3532-62 or approved cquivalent, and shall have a mesh
opening of 100 mm by 100 mm or approved by the Supervision.

Metal wire lath shall be of galvanized expanded metal with diamond mesh having a metal
sheet thickness of not less than 0.3 mm.
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E.28.2 Measurement and Payment

Measarement, for payment, of welded mesh and metal wire lath for the building works will
be made only of the square meter of welded mesh or metal wire lath area acluaity piaccd as
shown on the D:awmgs or as dm,cted and approved by the Supcrwsmn _

Paymcnt for we!ded mesh and metal w:re !ath will be nnde at the rcspechve umt prices per
square meter tendered thercfor in the Bill of Quantities, which the unit prices shall include
the cost of all labor, equipment and materials, 1ncludmg nails and staples, and cthcr items
necessary to complete the works T S AN LA P
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@ : SECTION F DRAINAGE

F.1  GENERAL
' The work under the items for draimge in the Bill of Quantities consists of the construction of

drains with concrete pipes, steel pipes, plastlc ptpes dram dltches and drain plts asa part of
the various permanent structures Lo : :

The Contractor shall furmsh all nmtcnats requxrcd for dr’unage The pipe to be used for
drains shall be subject to the approval of the Supervision.

Care shall be taken to avoid clogging drains during the progress of the work, and if should
any drain become clogged or obstructed from any cause before final acceptance of the Work,

it shall be cleaned out in a manner approved by the Supervision or replaced by and at the
expense of the Contractor. No pipe which has been damaged shall be used for the Work

E.2 DRAINS WITH CONCRFTE PIPE
F.2.1 Gencral
. The Contractor shall construct drains with in situ concrete or reinforced precast concrete
@ pipes in the location as shown on the Drawings or as directed by the Supervision. The

precast concrete shall be produced as stlpulated in Paragraph E.20.

All precast concrete ptpe drams shall bc scatcd wnth approved matenal ang consuucted wnth :
- open Jomts or closed jOil‘tlS as shown on the Drawmgs or as approvcd by the Superwswn

The 1tems of thc B:ll of Quant:ttes for drams w:th concrete pipe shall be constructed in the

following manner;
Pipe Descriplions Construction Sequence
150-millimeter-diameter Place gravel filler bedding on covering
- .. . precast perforated concrete -+ . - sheets in excavated trench; install pipes;
pipe with open joint, : place gravel covering; cover the sheets,
300-mittimetec-diameter precast:. . Install pipes in excavated trench; place -
concrete pipe with collar joints. concrete for protection,
600- SOOQand 1,000- millimeter- - Encava!c_trench; ptace’ sand bedding;
. diameter precast 1 reinforced . cover with random backfilland .~ .
: concrete pipes with colhr jomts. ... compaclion. .
@  The gtavcl filter material shall consnst of screcned natural gravel or crushed rock, lean and

well graded from 20 to 50 ma in size.
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F,2.2. Measurement and Payinent

Measurement, for payment, of drains constructed with concrete pipes shall be made of the
length along the centerline from end to end of the pipe in place, and no alfowance will be
made for joints. Payment will be made at the respective unit prices per Jinear meter tendered
therefor in the Bill of Quantities, which unit prices shall include the cost of furnishing and
installing concrete pipes with jointing and other works required. Provided that paymient for
trench excavation, gravel filter material, covering sheets if any, random backfill with

compaction and concrete works will be made sepamtely undcr thc appropnatc items m the _

Bitl of Quantities. -
F.3 DRAINS WITII STEEL PIPE
F.3.1 General

All steel pipe to be used l‘or drams shall be furmshed and mstalled as shown on lhe
Drawmgs or as approved by the Supcrv:swn .

v

Pipe shall be phced to the prescribed lines and grade Joints of pipe shall be connected wnlh

appropriate couplings or connectors (o provide watertight connections or as approved by the’

Supervision,

F.3.2 'Méasurementf and Payment

Measurement, for payment, of drains with steel pipé will be made for the length of pipes
installéd. Payment will be made at the unit price per linear meter tendered therefor in the Bill-
of Quantities, which unit price shall include the cost of all works and materials required. -

Provided, that payment for trench excavation, random backfilf with compaction and concrete
works will be made separately under the appropriate items in theé Bill of Quanhlles -

F.4 DRA]NS WITH PLASTIC (PYC) PIPE

F.4.1 General

All plasuc pipe to be used for drams shall be furnished and mslalled as shown on the .

Drawings or as approved by the Supervision.

Drains with plastic plpc shall be constructed in lhc followmg manner'

|p§: !)&_scnphgns_ I Q_ons;mchon §gguencg
50-and 75-millimeter-diametei © ' Pipe shall bé wrapped with PVC sheei

plastic pipes, for weep holes * * ~ and holes shall be drilled ifto the rock at
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in concretr: facmg, walls of lcast 5cm dccp aﬂer placmg surroundmg

inlet and outlet, and shotcrete. concretc. lhrough the prpe opcmng
100-millimeter-diameter Pi'ice gravel ﬁlter bedding on covcnng
perforated plastic pipe. sheets in excavated trench; install pipes; -
' _ place gravel covering; cover the sheets.
Qb:().-nﬁl.liir'lrctér-diaﬁreter R Piacé gﬁvé.l filter Bcddirlg in excavated
-petforated plastic pipe. =~ . . . trench; install pipes; place gravel covering; -
: : - cover with random backﬁl! and compactron _
100-millimeter-diameter ‘ ~Install pipes; ptace concrete for covering,
plastic pipe. o o

‘The pipe shall be placed to the prescribed lines and grades. The gravel filter iaterial shall
consist of scrcened natural grave} or crushcd rock lean and well graded from 200 50 mm
in size.

F.4.2 Measurcment and Payment

Measurement, for payment, of drains with plastic pipe will be made for the length of pipcs in_
place. Payment for drains with plastic pipe will be made at the rcspcciivc unit prices per

* linear meter tendered therefor in the Bill of Quantlues which unit prices shall include the

cost of all works and matena‘s reqmrcd except earth works mc!udmg gravcl ﬁIlcr matenal
and concrete works _

F.5  DRAIN'DITCHES AND DRAIN PITS
F.5.1 General

The Contraclor shall pecform trench excavation, fill or backfill, and concrete work to
construct dram drtches and drain prts to the lisies, grades and dlmensrons as shown on the
Drawings.

Dram ditches and drain pits will be made of reinforced concrete or non-reinforced concrete
as shown on the Drawings. Thé precast concrele frumes stipulated in Paragraph E.20 may
be used for the remforced concrete d1tches upon approval of the Supervision. ‘

F.5.2 Measuremcnt ‘and Pay’mcut '

" Measurement, for payment, of drain ditches and drain pits will be made on the basis of the

actual volume in cubic meters of the concrete placed as shpulated in Paragraph E.12.
Payment for drain ditches and drain pits will be made at the rcspcctwe unit prices per cubic
meter tendered therefor in the Bill of Quanut_les which unit prices shall include the cost of all
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labor, equipment and materials as supulated in Paragraph E.12. Provided, that payment for
trench excavation, gravel bedding and backﬁll will be made separatc!y under the appropnato
itens of the B:ll of Qu’mlmes :

F.6 DRAIN PlPI: WI'I‘H S’l OP VALVE
F.6.1 General '
A drain plpo wnlh a stop valye sha!i be instalied in the bollom of lhe Severmo head tank

The steel drain pipe shall be 100 millimeters in dianeter and shali be embedded in the
_concrete as shown on the Drawings or as directed by the Supems:on -

At the downstream end of the drain pipe, a éast-iron stop valve shall be prowded
F.6.2 - Measurement and Payment

Measurement and payient for drain pipe with stop valve shall be made in accordance with
the provisions stipulated in Sub-paragraph H.11.2,

r.7 _COBBLED DITCH, IF ANY
F.’I.i _'-; Gehéral

CobbTed dltches if any, for the permanent access roads shall conSist of wet cobble or mbble .
nasonry and shall be constructed to the lines, dimensions and at the tocation shown on lhe_
Drawings or as directed by the Supervision. Cobbles or rubbles to be used for the ditch

shall be of selccted, hard and block, not less than 15 centimeters in length and not less than
180 square centimeters in area. Cobbles or rubbles shall be carofully armnged in relation to
one another so as to have a pleasing appearance wuh a minimum of vonds or empty spaces to.
be fitled with mortar. : -’

Mortar shall cons1st of lhree parts of olean fi no aggregate to ono part of Porlland cement
(ordinary type) by volume. The cement, fine aggregate, and water shall conform to thc :
requirements specified in Sub- paragmph E2.land E3.2 and Paragtaph E. 4 '

The wet cobble or rubble | masonry work sh'dl be porformed by expenonced masons, duly
qualified in their ttade. The rock shall be Jaid carefully so that the cxposed faces form an
uniform surface and are true to the diménsions, lines and levels shown on the Drawings or
as directed by the Supecvision. Prior to selting, lhe cohbles or rubbles sh*ﬂl bo weltcd -
sufficiently to take up its surface absorption. '
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F.7.2 = Measurement and Payment

Measurement, for payment, of the cobbled ditches will be made on the basis of the volume
in cubic meter of the ditches actually constructed at the location and to the lines and
dimensions. Payment for the cobbled ditches will be made at the unit price per cubic meter
of the ditches tendered therefor in the Bill of Quantities, which unit price shall include the
costs of all tabor, materials and equipment required to perform the work specified in this

Paragraph, -
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SECTION ‘G ROAD WORKS

G.1 GFNERAL

The Comractor shall carry out, as shown on the Drawrngs and/or as drrccted by the
Supervision, the constiuction and maintenance of permanent and temporary access roads as
specified herein. In addition, the Contractor shatl be responsible for dosrgnmg, constructing
and mamtarnmg his various temporary construction roads as oullmcd in Paragraph G. 15

Items of work pertammg to road work such as control and rem(wal of water, excavation and
backfill, embankment, drainage, concrete work, lmproved subgrade and graded crushed
stone subbase, and surface courses, guard railing, ete. shalt comply with'the sttpuhtrons of
this Section as welt as the other apphcable Section of these Specrﬁcalrons

Unless otherwise specified in thi§ Section, the Contractor shall construct the access roads in’
conformity with the applicable provisions of the Ecuadorian standards such as " Manual de
Disefio de Carreteras, Ministerio de Obras Piblicas y Comunicaciones " (Main Road
Standard) and " Manual de Diseiio de Caminos Vecinales, MOP-1984, Ministerio de Obras
Publwas y Comumcacrones " (Second Road St'mdard) _

G . 2 ROAD DESIGN STANDARDS

The Severino access road (permanent), the Cafia Dulce inlet access rod (temporary), the La
Seca access road (permanent), the Los Cuyuyes access road (permanent) and the Poza
- Honda rnler access road (permanent) shall conform to the following standards: -

(. -Thc tohl roadway wrdth is six (6) m for permanenl roads and four {(4) m for lcmporary
roads. :

(2) The grade along the centerline of the roads shatl not exceed ten (10) percent.
(3) The mintmum radius of curvature shall be fifteen (15) m.

'The horizontal and vertical alignments, are shown on the Drawrngs indicating the localrons
of the pomts of intersection of t’mgents and grades lmes : :

The Contractor shail slako out tho alrgnment of access roads 'md secure the Supcmsron $
approval of the stake-out before proceeding with construction. If, in the opinion of the -
Supervision, any modification of the line or grade is advisable, either before or after stake-
out, the Supervision will issue detailed instructions to the Conlractor for such modification
and the Contractor shall revise the stake-out for further approval. These requirements shall
be mct wuhout addruonai paymenl

Prov:sxons l'or dramagc shall 1nclude lhe construclron of drarnage drtches, Cross drams and :
culverts in accordanco with the provrsrons of Paragraph G.5 herein and Section F.
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Sufficicnt templates and steaightedges shall be-furnished by the Contractor for use in %
checking the finished surface of the graded crushed stone subbase. These templates and
straightedges shall be submitted to the Supervision for his approval and shall be maintained
by the Contractor at all times in a condition (o produce the correct cross-sectional profile:
These templates and straightedges shall be checked at intervals and, if necessary, repaired or
adjusted as directed by the Supervision. The furnishing and maintenance of the temiplates
and slraightcdgcs will not be paid for diccelly, but ali costs therefor shall be included in lhe
apphcable unit pnces tcndered in the Bill of Quanunes for road cons(mctlon SRR

The gradatxon ‘moisture control densxly. placing and compacuon for the embankment
improved subgrade and graded crushed stone subbase shall be as stipulated herein; however,
the Supecvision réserves the right to adjust these requirements as he deems best, and in such
case no change will be allowed in lhe umt pr:ces for such work as tcndered in the Bl" of
Quantities. X : : - e 3

G.3 CONTROL AND REMOVAL OF WATER
G 3 1 Gcncra! _
Conirol and removal of water durmg construction of lhc permanent and temporary access |

roads shall be accomplished in accordance wnth thc stlpulatlons of Sectlon B of these
~ Specifications. L ESE I

G.3. 2 Measurcment and Payment

No separale paymcnt wnll be made for con!ml and removal of water dunng excavat:on and
embankment work, Al costs incurred from the works for control and removal of water shall
be deenied to be included in the unit prices or lump sum pnces for the com,spondmg items
in the Bill of Quantities.

G.4 CLEARING' AND STRIPPING - - S R
G.4.1 General

The ground over which the road is to be built, (o a width of one (1) m outside the tops of all -
cut sections and one (1) m outside the toes of the roadway embankments as the case may be, -
and the ground along the lines of the drain ditches shall be cleared of trees, brush, rubbish
and other objectionable matter as required. - The ground surface under the roadway:
cmbankment shall be cleared of all stumps, roots, and non:perishable objects except for -
those which will be a minimum of one (I} i below subgeade or slope of the embankment. :

All clearcd material shall be disposed of in the same general manner as provnded forin Sub- e
pmgraph C.2.1 of Sectlon C,oras ordered by the Supervlsmn ' ST

All the surfaces which are to be stripped will be directed by the Supervnslon ’l‘hls work
shall comply wuh the snpuhuons of Sub paragmph C. 2 2 of Sccnon C.. RIS
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G.4.2 Measurcment and Payment

Mc«suremcnt and p'\yment of the c!canng and smppmg works wilt bc madc accordmg to the
provisions stipulated in Sub-paragraph C.2.3.

G.5 DRAINAGE AND CONCRETE WORK

.G.S | General

All dralmge work for thé perinanent and tempomry access roads siich as drain ditches dnd
catch basins, concrete pipe culvérs and cross drains including related concrete headwatls,
side walls and aprons, P.V.C. drain pipe, etc. shall be constructed as shown on the -
Drawings. The detailed specifications which pertain to drainage ditches, catch basins, pipe
culvérts and cross drain’s head walls, éte. for the permanent access roads shall comply with
the provisions in Section F, Drainage and Section E, Concrele WorLs The supulatlons in
thcse Sechons shall be fully apphed where apphcable ‘ '

The Contrac{or shail constauct ﬂllChGS and culvets as shown oh Ihc Diawings. In order to
keep water away from the émbankment, improvéd subgrade and graded crushed stone
subbasé during construction, the Contractor shall at all times ensure adequate drainage by
schedulmg ditch and culvert construction work so that the drainage is operative before work
is begun on the embankment and surfacing. He shall clean and trim all such drainage ditches
from time to time so that there may be a free flow of water througtiout the whole Contract
period. < Darage to the work due to unfavorable drainage or ihrough failure to provide
- adequate drainage will result in an order by the Supcrwsuon to n,p'ur the dfunagc at 1he
Contmctor sexpense. -

The Contractor shali construct retaining walls along the access roads using a rubble concrete
as shown on the Drawings or as directed by the Supérvision. The rubble concrete shall
composed of concrete, c¢lass E, and hard and durable rubbles/boulders of which the
maximum size is 300 mm. The rubble stones and boulders shall be placed by hand one by
one into the concrete during placing and well embedded and compacted individually.

G 5. 2 Measuremcm and Paymcnt :

Mcasurement and payment for thc dramagc and concrete work including rubble concrete for_
rctmmng walls in the permanent and temporary access roads shail be made at the respective
unit prices tendered therefor in the Bill of Quantilies, in accordance with the corrcspondmg
work items in Secllon E, Concrcte. Works and Séction F, Dramage hereo!' '
G.6 = EXCA_VATION P

G.6.1 General

All classes of materials (common, weathered rock and rock) encountered in the road
excavalion shall be excavated to the grades and lines shown on the Drawings or as directed
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by the Supervision. The detailed specifications which pertain to excavation for. the
permanent and temporary access roads, including measurement and payment thereof, are
stiputated in Section C, Barth Works. The sllpuhhons in Secllon C shall be fully '1pphed
where applicable. . ,

If the subgrade line is to be excavated in common including weathered rock, it shall be
-formed to the correct transverse and longitudinal profiles as required but at a grade higher
than the final grade in order to allow for the effect of compaction. The material shall be
compacted with approved rollers, and prior to compaction the moisture content shall be
adjusted by, watering with spnnkler teucks or other approved methods, or by drying out; as
may be requn'ed in order to attain the specified compaction.  If the nature of the commen and
weathered rock material is such as to make it impossible to obtam lhe reqmred compaclion,
the unsuitable material shall be removed and paid for at the unit price per cubic meter of

.conunon 1ncludm g weathered rock excavquon as tendered {herer‘or in the Bill of Quantmes

When the subgrade lmc isto be excavated in rock the rock shall be excavated ne'xtly to 1he
correct transverse and longlludmal prefiles and checked by straightedges. There shall be no
payment for excavation in rock befow the grade level. The Contractor shall remove all loose
rock and if necessary bring the grade up to the correct level by the addition of approved
granular material compacted by rollmg No rock shall project more than four (4) cm above
the grade level. - . o T o

Sualab!e matenal excavated w;thm the hmns of the access roads shall unless prowsnon is
expressly made to the contrary by the Supervision, be used in the most effective manner of
the formation of the roadway embankment as for the improved subgrade material. - The
excavated material which is surplus to these requirement shall be dispose of i in accordance
- with the provisions of Paragraph C. 17 : :

G.’6.2 Measurement and Payment N

Measurement for payment of common mcludmg weathered rock matenal, and rock matenai
removed from the excavation for the permanent and temporary access roads wilt be made to
the lines and grades shown on the Drawings or as directed by the Supervision and such
measurenent shall be based on the original ground surface before excavation and the actoally
excavated surface as approved by the Supervision, in accordance with the provisions of
Sub-paragraph C.5.5 of Section C. . The class of the excavated material will be determmed
based solely on 1he Superws:on $ analysns and Judgcment : :

Paymcnt for each plass of material_excayaled for ihe access road will be made at the unit
prices per cubic meter tendered therefor in the Bill of Quantities, in accordance with the
provisions of Sub-paragraph C.5.5 of Section C. Provided that the payment for open-cut
excavation for the structures to be constructed in the access roads will be made as an ¢pen-
cut excavation, all classes of materials. . . :
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G.7 EMBANKMENT
G.7.1 Gener_a!

- The embankment for the access roads shall be constructed at the locations and 1o the lines,
grades and dnmenswns as shown on lhe Drawings or as dnrecled by lhc Supemswn

The earihﬁil matenal for the aceess mad cmbankment shall consist of sumble matenal =
excavated from cut sections of the access roads or from any other area as directed by the
Supervision and shall be free from brush, roots, vegelation, large boulders and other
unsuitable material, The embankment materials shall not be placed in the road embankment’
unnl the fOUﬂdﬂthl’l for it has been smtably preparcd and approved by the Supcrwsion .

After bemg compacted the gradat:on of the cm‘oankment ma{erlal shall conform to lhc :
followmg _ e . : o

(1) The maxmlum pamclc size shall be thtny (30) e,

(2} " Less than ﬁfty (50) pcrcent of the mateual shall be in the range of plus No. 4 -
(4.76 mm) to thirty (30) em.”

(3) The material shall contain nunus No. 200 sieve fraction in the 1mount of less than ten
: (10) percent T o .

G 7 2 Moisture Control and Denslty

-Unless otherwise approved or directed by the Supervaslon, the moisture content of the °
“embankment material during and after compaction shall be within the range from minus four
(4) % to plus two (2) % of the optimum moisture content, and lhlS moisture content shall be
umform throu ghout cach laycr whroh is placed , 1

The oplnnum moisture content of the embankment material shall be that moisture content
~which is required to produce the maximum dry density obtairied from the conipaction test in -
accordance with Sub-paragraph C.8.4 of Section C. The moisture content and optimum
moisture content of the material placed in the road embanknient shall be determined by the
Supems:on from selected samples at random. Tf the moisure content as determined from the
sampleés does not meét the Spec:ﬂcauons, the Contractor shal! treat the material in such a
- manner that the moisture content is brought wnhln the requ&red range, as sndlcaled by a-
further series of tests. : '

It is the Contractor’s ré'spon31blli(y to obtain the specified nmoisture content for the aceess -
road embankinent, and this shal! be accoinplished by a method wh:ch has been approvcd by
the Supervision.

Rach layer of the erbankment shalt be compacted 10 not less than 92 % of the maximum dry
densiiy in accordance with ASTM D 698; JS A- 1210 or other approved standards ' 3
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G.7.3 Placing and Compaction

The road embankment shall be built in approximately horizontal layers carried across the
entire width of the embankment to the required slopes. The depth of each layer before
compaclion shall not exceed thirty (30) em.- Each layer shall be compacted to the satisfaction
of the Supervision by means of vibratory or other approved rollers. The road embankment
shall not be widened with loose materials dumped from the top. Any travel of equipment
over the road embankment during construction shall be routed $¢ as to obtain maximum
consohdauon of the embankment . : - o :

The Contractor s opcrahons in handling, sprcadmg and compactmg lhe matenal for the

roadway embankment shall be such as those which will result in an acceptable distribution :
and gradation of the materials throughout the embankment, The density shall be uniform
throughout each compacted layer. Rock pockets and clusters of rock which would mterfereu_
with the proper compaction of lhe malerial will not be pemnued : :

When cach layer of the material has been Qondl_hon_ed to have the specified moisture content, :
it shall be compacted with rollers until the dry density throughout the layer is equal to or in
excess of the specified dry density. Full details on the type of rollers to be used by the
Contractor shall be submitted to the Supervision for approval, o

The loading, operation and speed of travel of the rollers shall be such as requised to obtain
the specified compaction, The immediately proceeding and adjacent roller tracks shall be
lapped by at least fifty (50} cm. If more than one roller is used on any one layer of fitl, all
rollers so used shatl be of the same type and essentially of the same dimensions. Tractors .
used of pulling rollers shall have su{ﬁcwni power to pull the rollcrs sausfactonly when the
drum ace fully loaded, . : . : _ _

If, in the opinion of the Supcrvision, the rolled surface of a layer of material is too dry or .
smooth to bond properly with the layer of malerial to be placed thercon, it shall be moistened
and/or worked with a harrow, scarifier, or other suitable equipment, in an approved manner
to a sufficient depth to prov:de a satisfactory bonding surface before the next succeeding .
layer of material is placed. If, in the opinion of the Supervision, the rolled surface of a layer
of material in place is too wet for proper compaction of the layer of material to be placed
thereon, it shall be removed and dried or be worked in place with a harrow, scanﬁer, or .
other suitable equipment to reduce the moisture content to the required amount, It then shall .
be recompacted before the next succeeding layer of material is place. No adjuslment inthe
unit price witl be made on account of any operation of the Contractor in regard to work _
which may be required as described in this Sub- paragraph. . T

When the Contractor is reasomb]y sure that the necessary number of passes by the ro!ler has ..
been made to obtain the specified density, he will request that the Supcmszon makc afield
densily test to verify as such. ' S "

This test will bc in accordance with J!S A-1214, ASTM D. 1556 or other approyed methods, -

After the test h':s been made, the Supcrws:on will mform the Contrac;or of the results and if .
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the specaﬂed densily has been obtained, the Supervision will atlow the Conlmctor to start
placing and compacting thc next layer. B e

Where embankment malerial is to be deposited on onty one side of the culvert headwalls,:
wingwalls, etc., such care shall be taken that the area immediately adjaccnt to the struclure is
not compacted to the extent that it causes overturning of or excessive pressure against 1hc_
structure. . Lo

The roadway embankment material shall be placed to the design subgrade line shown on the
Drawings and shall be trimmed to a surface tolerance of + 3 cmin 5 m. ‘Any part of the
subgrade line that has been completed shall be protected against drying out and cracking and
any damage resulting from default of the Contsactor shall be rcpalrcd as directed by the .
Superv:s&on without additional payment.

G;.? 4 _ ; :hrieasjurement‘: ,and 'Payn.lcnt;

Measurement; for payment, of the compaction of original ground to be placed the
embankment nntenal will be made for the actual compacted plan area in square meters .
according to the Drawings or as directed and approved by the Supervision.

Payment for the compac'tion' of original ground will be made at the unit price per square
meter tendered therefor in the Bill of Quantities, which unit price shall include the cost of all
labor, equipment and materials required for completion of this work.

Measufemeni,;for paymehﬁ_ of fthe access road embankment will be made for the material
compacted in place in the embankiment to the lines and grades shown on the Drawings or as |
directed by the Supervision,

Payment for the access road embankment will be made at the respective unit prices per cubic
meter tendered therefor in the Bill of Quantities, which unit prices shall be for all related
costs of labor, equipment and materials including loading the previously excavated material,
havling (up to 500 m and more than 500 m), pTacmg. spreading, welting or drying as
requited, compacting, levelting, all required testing in accordance with the Specifications,
and maintenance dunng the Conlract period.

G.B‘_-- IMPROVED SUBGRADI‘.- B ‘
(};.8.'1 General

The Contractor shall construct the improved subgrade course using materials excavated from
the ¢cut sections of the access roads or other materials approved by the Supervision. The
material for the improved subgrade course shall be placed and compacted in layers not to
exceed twenly (20) cm after compaction. The overall thickness of the improved subgrade
course shall be as shown on the Drawings or as directed by the Supervision,. The impraved

" subgrade course shall not be placed in cut sections of rock unless otherwise dlrected by the
Supervision. :
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After bcmg compacted, the geadation of the improved subgradc cCourse: matenal shal!
conform to the followmg : : ¥

(1) The nmxnnum p'\mcle size shﬁl be less lhan ﬂve (5) cm.

(2) Less than ﬁl‘ly (50) perccnt of lhe materia! shall be in the range’ of plus No 4
(4.76 mm) to five (§) cm.

(3) The material shall contain mmus No 200 sleve fracuon in ihc amount of !css than ten
C (IO)per(rent _- S = | o G

G. 8 2 Moisture Conlrol and Densaty '

The Specifications for the moisture control and density of thc lmprovcd subgmdc matenal :

shall be the same as stipulated in Sub-paragraph G.7.2, except (hat the moisture content shall
be within the range of minus three (3) percent to plus one (1) percent of the optimum
nioisture content and the required dry densily for each layer of the improved subgrade
material shall not be tess than ninety-five (95) percent of the maximum dry densﬂy in-
accordance with ASTM D 698, JIS A-1210 or other approved siandfuds ' :

G.8.3 Phcing and Cumpachbn

The Specifications for lhe placmg and compaciion of lhe :mproved subgrade matenal :
including testing, shall be the same as stiputated in Sub- paragraph G.7.3, except that the
depth of each layer after compaction shall not exceed twenty (20) cm T he CBR value shall '
not be less than corcected CBR 12. R -

G.8.4 Measurement and Payment

Measurement for paynieit, of the mproved subgrade coutse will be made on the basis of -
actual compacted volume in cubic meters delernuncd by the dcsngn lmcs and grades shown
on the Drawmgs or as duected by the Superwsmn ; :

Payment for the improved subgrade course will be 1mde at thc unit pricé per cublc ieter
tendered thesefor in the Bill of Quantities, which unit price shalt constitute full compensation
for the cost of all labor, equipment and materials including’ piacmg, spreading, wetting or -
drying as required, compacting, shaping and firishing, leSlmg and other xtems necessary to
complete this work. . - v

Measurement, for payment, of the mnsputtauon of |mproved subgrade matenal w:ll be
made on the basw of volume of the material and distance of transportatlon in mS km
dctermmed by lhe Drawmgs and approved by lhe Superv:s:on L

Payment for the transportation of improved subgeade material wlll be made al lhe unit pnce
per m3.km tendered lherefor in the Bill of Quantmes wh:ch unit price shall consmule full
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compcnsallon for the cost of all labor, equipment and materials mcludmg loadmg and
haulmg and other items necessary to complelo lhrs work : - _

G.9 GRADED CRUSHED STO\lls. SUBBASE

G 9, 1 General

The graded cmshed stone subbase course i§ lhe pomon of the road whrch lies on the top of-
the improved subgrade course. The Contractor shall construct (he graded crushed stone
subbase course to the thickness shown on the Drawings or as directed by the Supervision. '

G.9.2 Moisture Conirol and Density

The Specifications for the moisture control of the graded crushed stone subbase course
material shall be the same as stipulated in Sub-paragraph G.7.2, except that it will be within .
the range of minus three (3) percent to plus one (1) percent of the optimum moisture content:
The material for the graded crushed stone subbase course shall be compacted to at least sixty
(60) % of the CBR vatue as determined in accordance with ASTM D 1883, JlS A- 1211 or.
equivalent standards

G.9.3 Processed Material

All graded crushed stone subbase course matenal shall cons:st of matedial excavated from the
Picoazd quarry or other approved areas which has been processed through- the
crushin g/classsfymg plant so as to meet the requtred gradauon specifications. Such material -
shall be- approved bcfore bcmg mcorporated in the work and may be inspected by lhef_
Supervision at any time during the progress of their processing and use. Questionable.
materials which are pending laboratory testing and subsequent approval shall not be
unloaded and incorporated ¥ with materials previously approved and accepted. If, the grading
and qualrty of the materials do not ¢ ‘conform to the grading or quality as prevnously inspecled
or tested, or do not comply with the Specrﬁcallons. the Supervmon reserves the ri ght to
reject such materials.

: Samples must meel all tests rcqulred under these Specrfrcauons to the satisfaction of the

Supemsron The Contractor shall permit any designated representative of the Supcmsron
to inspect andfor lest any material being used or desired to be used, at any time during or
after its preparallon, or while being used during the progeess of the work or after the work
has been competed. All such materials not complying with these Specrﬁc'mons whether in
place or not, shall be rejected and shall be prompily removed from the work, The Contractor
shalt supply all necessary matemls, labor. tools and equr pment necessacy 10 perform the

testing.

~ Materials shatl be stored so as to ensure preservation of their speciﬁed'qualiry and fitness for

the work, . They shall be placed on a hard and clean ground sueface approved by the :

shall be raised and sloped to ihe srdes as reqmred 50'as o provrde proper drainagc The
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materials shall be stored in such manner as to prevenl segeegation and to ensure proper
gradation and moisturc content. Storage piles shall be built up and renioved in cach layer of

not exceeding one meter. The height of such stock prles shall be limited to ﬁve meters

unless otherwrse approved by the Supervision.-

All processed ﬁggregates shall consist of clean, tough, durable, sharp-angled fragments free
of any excess of thin or elongated pieces, and reasonably free of soft drsmtegrated or
decom posed stone, dict or other delelenous matters, ' : L ,

The matenal for the graded crushed stone subbase course shall consrst of processed materral
conforming to the following gradauon requirement,

Nominal | - _ |
siem) I o
| Pereentage Lo e O et
Passing 100 0 6690 - 35-15 _ S 20-50 525 _ ,:, 1-7 .

G.%.4 Placing, Mixing and Compaction

The Contractor shall deliver the graded crushed stone subbase couise materrals from the

crushing plant and place it on the previously prepared rmproved subgrade.” After material for _

each layer has been placed, the material shall be mixed, at the required moisture content, by
means of motor graders or other approved: equipment until the iixture is umform

throughout. The material shall be phced and compacted in layers of th:ckness net to exceed

ﬁl’tecn (lS) ¢, after compacnon

When haulmg is done ¢ over prewously placed 1 material, haulmg equrpment shall be drspersed '
umt‘erml)ur over the entire surl‘ace of lhe prevrously conslructed Iayer to mmrmlze ruttmg or )

uneven compacllon

Immediately following final spreading and smoothmg, each layer shall be eompaeled to the
full width by means of smooth wheet power rollérs,’ pneumat:c trred iollers ‘or other

approved compaction equrpment which is suitable and capable of compacling the niaterial t0”

the specificd density, Full details for each specific lype of compaeuon equrpment shall be‘

submlited to the Supemsron for approval

The loadmg, peralton and Speed of travel of the roller shall be such as requrred to ebtam the ‘

specified compaction, The immediately precedmg and adjacent roller tracks shall be lapped

by at least fifty (50) cm. If more than one roller is used alt rollers s0 used shall be of lhe -

same lype 'md dlmcnsxons

Rollmg shalt progress gradually from the srdes to the center, p:trallel to lhe ccnterlme of lhe
road, and shall eommue umtl all the surf'xcc has been rolled Any irregularmes or :
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depressions that develop shall be corrected by loosening the material at these places and

“adding or removing material until the sutface becomes smooth and uniform. At all places

not accessible to the rolicr, the material shall be compacted thoroughty with approved

~ tampers or hand-held compactors. . The material shall be both bladed and rolled until a

smooth and even surface has been obtained.

The Contractor's operations in hand!ing, spreadirig and compacting the material for the
roadway embankment shall be such as those which will result in an acceptable distribution
and gradation of the materials throughout the embankment. The density shalt be uniform
throughout each compacted layer.- Rock pockets and clusters of rock which would mterferc
with the proper compaction of the material will not be permiited. e

If, in the opinion of the Supervision, the rolled surface of any layer of the road embanmcnt
is too dry or too wet or too simooth, it shall be treated in such a manner as specified in Sub-
paragraph G.7.3.

Testing of the graded crushed stone subbase course shall be done in accord*mce thh 1S A-
1214 ASTM D 1556 or equlvalent slanda:ds .

The ﬁmshed surhce shall be tche to lhe level shown on the Drawings, or as directed by the |
Supems;on with a tolerance of £ 3 ¢m in Sm. :

G.9.5 Measurement and Paymcnt

Measuremeat, for payment, of the graded crushed stone subbase course will be made on the

-~ basis of actually placed and compacted volume in cubic meters to the design lines and gr‘ides

shown on the Drawings or as dm:ctcd by the Supervision.

_ Paymenl for the grade_d cmshed stone subbasc course will be made at the unit price per cubic

meter tendered therefor in the Bill of Quantities, which unit price shall constituie full
compensation for the cost of all labor; equipment and materials, including procuring and
hauling (o the roadway, spreading, compacling, welling or drying as required, finishing,
testing and other items necessary to complete the work and to maintain during the Contract

pediod.
G.10 .. SURFACE COURSE FOR PUMPING STATION YARD -

G 10 l Gcncral

" The Contractor shall consteuct the surface course of asphalt concrete to the lines and grades

shown on the Drawings or as directed by the Supervision. Work concerning this will
include but is nol limited to production of required aggregate, spreading and shaping, |
appiymg b:tummous matenals Jincluding prime coat and tack coat, compacting, finishing,
tesling and other pertinent operations, The Contractor shall be responsible to maintain all -

- sections of the completed pavement until the end of the Contract period, the time as they are

offically accepted by the CRM.
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The Contractor shall perform the asphalt concrete pavement in accordance with the apphcable
provisions of Ecuadorian standards such as “Manual de Disciio de Carveteras, Ministerio de
Obras Pidblicas y Comunicaciones” {Main Road Standard) "Manual de Disciio de Caminos
Vecinales, MOP-1984, Ministerio de Obras Pidblicas y Coniupicaciones” (Second Road
Standard) and "Especificaciones Generales para Construction de Caminos y Puéntes™
(General Speciﬁcation for Construction of Roadway).

G.10.2. anc Coat aud Tack Coat

A prime coat means an applrcatlon of low v1scosn£y bllummous bmder to an absorbent non-
bitumincus surface. If the prime coat is to be trafficked, it shall be covered with blmdmg'
mateml

For the application of the prime coat and tack coat, the following shall be required: -~
(1) Eqmpment
All cqmpmcnt tools and machmes to be used in the performance of the work requ1rcd in this’

Sub-paragraph shall be subject to the approval of the Supemswn and shall bc mamtamed in
satisfactory working condition at all times. :

The distributor truck shall be of the type so dcsagned and equnpped as lo dtsmbute lhe
bituminous material uniformly on the various widihs of the surface.” 3

(2)  Approval of Materials

The Contractor shall select the sources from which the specified bituminous mateials aré to
be obtained well in advance of the time when the materials will be required in the work.
These materials shall be subject to the approval of the Supervision.' A certified refinery
analysis prepared by the manufacturer shall accompany cach shipment of the materials, and -
shall be submitted to the Supcms;on for approval not lcss lhan f“ ﬂy-snx (56) days pnor tcr N
the tlme scheduled forusein (he work ‘

3 Weather Lmutahons
The prime coat and tack coat shalt be aphlied with ihéélf)prdiral of the Supérvision 0nlj when
the surface of the stabilized subbase course is dry and rain is not expected ln lhc cvent of a
sudden rain, all work shatl be stopped 1mmcdlately S
(4) Condition of Subbase Coursc '

Before applying the pame coat, all loose matenal dlrt or othcr objectionable malenals shall -"; '

be removed from the surface to be lrealed and the surface conchuc-n shall bc smoolh as o
approvcd by the Supems:on ‘ o
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(5) Prime and Tack Coat Material

For prime coat, the binder shall be a medium-curing cut-back MC 70 unless otherwise
instructed by the Supervision.

Blinding material if required shall consist of fine aggregate, or sand, or crushed dust énd

shall contain not more lhan‘ 15 percent retained on a 6.3 mm sicve.
(6) Appllcation of anc Coat and T’tck Coal

The surf'icc to bc sprayed sha}l be thorough!y clcancd by sweepmg wnh mech'mlcal bmoms
and/or washing or other approved means. All laitance and soil or binder material, loose and
foreign material shall be removed. All loose matenal shall be swept clear of the layer to
expose the full width of the layer . : :

The surface to be sprayed shall be checked for .iine" camber and level, and the surface
corrected, made good as necessary and approved by the Supervision before any bituminous

spray is apphed

Unless othenwse dnrected by the Superv:sxon 1mmcd1atcly pnor to the appllcauon of pnmc
coat, the surface of the layer shall be lightly sprayed with water to give completc coverage of
the lqyer, but in no case saturated. , _ : _ _

As soon as possnble after !he surface to be sprayed has been prepared 'md approved by lhe
Superwsnon the prime coat shall be sprayed on to it at the specified rate. Spr'\ymg shalt be
cacried out not later than 12 hours after the surface has been prepared. :

Carc shall be taken that the application of bituminous material at the junctions of spreads is
not in excess of the specified amount. Excess bituminous material shali be squeezed from
the surface. Skipped arcas or other deficiencies shall be corrected. Building paper or other
approved material shall be placed over the end of the previous application and the joining
application shall start on the building paper which shall be removed and satisfactorily
disposed of after being, used : L

(7) Me'usuremenl and Payment |

Measurement, for payment, of the prime coat and tack coat shall be made on the basis of
volume in titers of each type of biluminous binder calculated as the product of the area in
squafe meters instructed to be sprayed and the insiructed rate of '\ppllcallon in liters per
square meter, corrected to 15.6°C.

Payment of the prime coat and tack coat will be made at the respective unit prices per liter
tendered lherefor in the Bill of Quantities, ‘which the unit prices shall include for the cost of
all labor, equipment and materials including providing, hauling and spraying the bituiminous
binder at the mslructed apphcauon rate, blinding and other works necess'try to complete the

works,
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G.10.3  Asphalt Stabiliscd Subbase Course
(1) General

The materiat for asphalt st'\brlrsed subbase course shall be the same as that for gradcd
crushed stone subbase snpuhted in Paragraph G 9 '

The graded crushed stones shall be sound and hard rock procured from the Picoazd quairy
or other approved area. The crushed stones shalt be clean, durable and feee from clay, mad
and other foreign matters. All processed matenals shall be slored and 1nspectedftesled as
specrﬁed in Sub- paragmp‘n G. 9 3 ' : : s

The Coniraclor shall constructéd the asphalt stabrhzed subbase course in accordanco wnth the
provisions stipulated in Paragraph G.% and_Sub-paragraph G.10.2, respectively, E

(2) Measurement and Payment -

Measurement, for payment of the asphatt stalibized subbase course witl be made o the
basis of actually placed and compacted volume in cubic meters to ihe desrgn lmcs and grades _
shown on the Drawmgs or as d!recled by lhe Supervrsron '

Paymcnt for the asphalt stabilized subbase course will be' made at the unit price per cubic
nmieter tendered therefor in the Bill of Quantities, which unit price shall constitute full
compensation for the cost of all labor, equipment and materials, including procaring,
hauling, spreading, compacting, weiting or drying s required, fi mshmg, teshng and olher
items necessary to complete the work, except prime coat and fack coat.

G, 10 4 Asphalt Concrete o

(1) Gcneral

The asphalt coricrete surface course is the pomon of the road in pumpmg stanon yard whrch
lies on the top of the asphalt stabilized subbase course, The Conltractor shall construct the
asphalt concrete surface course to the thickness shown on lhe Drawings or as d:rectcd by lhc
Supervision. '

) Maleria'l for Asphalt Cohcrel'e _

This material shatl be manufactured off-site by an approvcd supphcr On-srtc mrxing wall' :
not be permitted. _'

The Contractor shall select the source from which the specified asphalt concrete materials are

to be obtained well in advance of thé time when the materials will be rcqurred m the work
Thesc matenals shall be subjeCI to the approval of the Supemsron
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3) lehcrLlnutatlons

The asphalt concretc surface course shall be constructcd only in dry weather. Work for the
surface course shall not be scheduled during possible rainy periods. If a sudden rain occur,
paving work shall be stopped immediately, and shall be resumed only when approved by the
Supems:on

(4) Equipment o e

All equipment, tools and machines to be used for roadwork. shall be approved by the
Supervision, and shall be maintained in a satisfactory working condition at all times, The
specific type of equipment to be used shall be proposed by the Contractor for the
Supervision’s approval and shall consist of such items as a asphalt concrete finisher, self-
powered rollers (3-wheel or tandem weighing in the vzcmlty of 8 tons) and/or pneumalnc-3
tired roller and equipment for heatmg bituminous mateml

(5) Construction:

_ Thc'COntractor shall prepare a plan for constructing the surface course and submit it to the
Supervision for approval at least twenty-eight (28)days prior to such work beginning.

The prime coat and tack coat shall be applied in accordance with the provisions stipulated in
Sub-paragraph G.10.2. Prior to placing the surface course, the primed and tacked surface -
of the subbase course shall be free of all loose and foreign matters and shalt be smooth as
approved by the Supcmswn - : RS

The surface course shall be conslructed using an asphfalt concrete {' msher Aﬂer bemg '
properly placed, the surface course shalt be rolled thoroughly until the surface is fully
compacted and bonded to the full- width of the surface course, to the satisfaction of the

Supervnsnon

Durmg compactlon the matenal shali be bladcd to the hnc and gradc shown o thc
Drawings. Segicgation of the fine and coarse materials shall be avoided and the surface of -
the material kept fege from corrugations during compaction. ‘The finished surface shall be
true to levels shown on the Drawings or as directed by the Superws:on with a to!erance of I
cmin 5 m in width as measured by siraightedge. S

(6) Measuremcnl and Paynwnt

Measurement for paymcnt of the aspha!t concn,tc sur!‘acc course will be rmdc on the basns :
~of actual volume in cubic meters constructed to the dcs:gn grades and lines shown on the
- Drawings or as directed by the Supervision.

Payment for lhe asphalt concrete surface course will be made at the unit pm:e per cubic meter

tendeced :herefor in the Bill of Quantities; which unit price shall constitute full compensation
for the cost of all labor, equipment and materials including procurement of asphalt concrete,
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hauling to the pullnping station, spreading, compacting, shaping, finishing, tésting,
maintaining and all other items necessary {0 complete the work and maintain until the end of
the Contract period as specnﬁed herein. S

G.ll : CONCRETE RETAINING WALL AND WFT RUBBLE MASONRY
WALL

G.11.1° Concrcte Retaining Wall

Congrete retammg wall for the access roads shall be constructed to !h\, lines, dlmenstons and
in lhe location shown on the Drawmgs or as duected by the Sup—ems:on :

Before work’ of lhe concrete retammg walt is commenced the lcvelmle concréte shall be
placed on surface of open excavation for leveling base of the retammg wall as shown on ther
Drawings or as directed by the Supervision, : : Lo

Placing of concrete and installing of reinforcing bars for the wall shall be fully confornied to
all the Specifications provided hereinbefore in Paragraph E.10 and E.14 of Section E,
Concrete Works, whete applicable. Surface of concrete to be permanently exposed and to
be covered with embankment materials shall be formed for Finishs F2 and FI, respectively,
as shpuTatcd in Pangraph E.13 of Section B

G, 11 2: Wet Rubb!c Masonry Wall

Wet mbblc masonry wall shall bc built to the lmes d:mensmns and in the !OCahOnS shown
on the Drawings or as directed by the Supervision. Rock to be used for the wall shall be of
selected, hard and blocky, not less than 30 centimeters in length and not less than 400 square
centimeters in arca, Rock shall be carefully arcanged in relation to one another so as to have a
pleasing appearance with a minimum of voids or cmply spaces to be filled with mortar, - .

Mortar shall have the mix ratio of three parts of clean finc aggregate to one part of Portland

cement (ordinary type) by volume. The fine aggregate, cenient and water shall conform to °
the requirements specified in Sub-paragraphs E.2.1 and E.3.2 and Paragraph B.4 of Section
E. Concrele for this wall consists of the placement of the concrete for foundation teveling
and backfill shall be placed as shown on the Drawings. ‘The Specifications in Section B
which are applicable to the concrete for the foundation and backfiti shall be complied with. - -

Free drain backfill shall be placed to the lines and dimensions shown on the Drawings.” The:
free drain backfill shall conform to the requirements specified in Sub-patagraph C.7.2 of
Section C. In the course of setting and mortaring the rocks, 50-millimeter diameter of .
P.V.C. drain pipe shall be installed in the wall at every four (4) square mcters as shown on
the Drawings or directed by the Supervision. - D S

The wet rubble masoney wall shall be performed by experienced masons, duly quahﬁed in
their trade. - The rocks shall be laid carefully so that the exposed faces form an uniform -
surface and are true to dimensions, lines and levels shown on the Drawings or as directed by



| the Supervision. Prlor to setting, lhc rocks shall bc welted su fﬁcrently to take up its surfacc
absorplron S _

G 11 3' Meésurenrent and Paymen!

(1 Me*ssurement for payment of the concrete re!ammg wall will be rmde to the neat lines
- of wall in accordance with the measurement appropriate for concrete, formwork and :
'~ reinforcing bars provided in Paragraph E.12 and Sub- pamgraphs B 13 8 and E.14.3
~ of Section B, or established by the Supervision,

‘Paymient for the concrete retaining wall wil__l_bc made at the unit prices per cubic metet

. of concrete placed, per square meter of formwork finished and per metric ton of
- . reinforcing bars installed tendered therefor in the Bill of Quantities, which unit prices °
- shall include the costs of all labor, matenals and equrpment requrrcd to perform the
.- work prescribed in this Paragraph. : : : _

(2) Measurement and payment of the wet rubble masonry wall will be made accordmg to
- the provrsrons snpulatcd in Sub- paragraph C 19.2 of Section C. : S

G. 12 GUARD RAILING
G.12.1. General

The Contractor shall fumish and instalt guard railing, including concrete foundations for the
posts, as shown on the anmgs oras directed by the Supervrswn :

Material to be used for the steal guard rarlmg shall conform to !hc requarcments of HS G

3101 (Structural Rolled Steel for General Use), ASTM ‘A 36-70 a (Structural Steel), or:
equivalent standards. Steel pipe used for the posts shall conform to the requirement of JIS

G 3452 (Steel Gas Pipes), ASTM A 53-73 (Welded and Seamless Steel Pipe), or equivalent

standards. -Materials for concrete shatl conform o the requirements of Section E, Concn,te '
Works of thcse Specrﬁcatlons :

The guard rarlmg shall be constructed to the lines and grades, and at the locations shown on
the Drawmgs Posts shall be set plumb in the concrete footings. Rail elements shall be .
erected in a manner resulting in a smooth and continuous installation. All bolts, except
adjustment bolts, shall be drawn tight.” Bolts shall be of sufficient length to extend beyond :
the post at least 0.6 cm but not more than 1.2 cm. Painting of all components of the guard
rall whlch has been crected shall be made in accordance wilh the prowswns of Section H.

G 12 2 Measurement and Paymcnt

: Measuremenl for payment, of furnishing and msta!lmg the guard rarlmg fmcl posts shall be
. made for Ihe Ienglh along lhe centerlme of lhe rarhng : o _ S
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Payment for furnishing and installing the guacd raiting and posts will be made at the unit’
price per linear meter tendered (herefor in the Bill of Quantities, which unit price shall
include the cost of all labor, equipment and materials required for instaliing the guard railing
and posts including excavation for post foundations, placing of concrete for post
foundations, back[‘ lling around the posts, painting and other necessary work,

G. 13 WARNING SIGNS _
G 13.1 Gcneral

All warning signs shall comply with the requirements of the Bcuadorian standards such as
"Manual de Disefio de Carréteras, Ministerio de Obras Piblicas y Comunicaciones” (Main
Road Standard), "Manual dé Disefio de Caminos Vecinales, MOP-1984, Ministerio de
Obras Péblicas y Comunicaciones” (Second Road Standard) and “Espeécificaciones
Generales para Construccién de Cannnos y Puentes” (Gencral Specnﬁcauon for Conslmcuon
of Roadway}

Wammg sngns shall be obhmed from a manufacturer approvcd by the Supems:on and
before placing any order for the manufaclure of the warning signs, the Contmctor shall
submit to the Supervision two copies of the following information; - i -

(1) Name of the firm from which he proposés to obtain the signs together with place of:
manufacture or fabrication

2) A descrsption of the items to bc supphcd wuh manufacmrers spcmﬁcanons together-
~witha descnphon of quallty, gradc we:ght and strenglh

(3 Manufacturcr's "typc" test cemﬁcates, or recent test resulls camcd out on sumlar :
w‘items - : T e e

(4) ~ A sample sign, post and fiumgs whlch sample shail he stored on 51te for the o
Supervision. S T T

All colors on the warning signs; with the exception of black and grey, shall be réflectorized, -
unless othenwise specified or instructed by the Supervision, The reflective sheeling shall be
applned by mechanical vacuum- heat application méthod to the approval of the Supervision.
The sign plate shall be covered by clear Iacquer ofa rnake mcommended by (he nnnufaclurer

of the reflective malenal y L SR L RN
Unless dirccted olhenwse posts, frames, fittings and lhc backs of signs shall be pamtcd Wllh
a finish coat of grey. Bolis and nuis shall be spot welded after erection to prevent theft, and L
agrey cpoxy paint shail bc appl 1ed to all areas so treated

The Contractor sh'ﬂl excavate in any matenal for the foundauon of the wammg sngns,‘ ¥

provide and place foundation concrete, embedded all round and under the posts and backfilt -
the remaining excavatlons as directed by the Supervision,
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The Contractor shall cut back trees and vegetation to permit ViSIblllly and shall not permit
matenal tobe dumpcd soas to obscure lhe sngns _

All signs shall be maintained in a clear and leglble condluons and shall bc washcd down

~ when necessay.

_ G-.13.2 Measnrcment- and Payment -

Measurement; for payment, of constructing the waring signs shall be mdde on the basis of
number of signs actually constructed. :

Payment for co_nstructing the warning signs will be made at the unit price per number of

 signs tendered therefor in the Bill of Quantities, which unit price shall include the cost of alt
- labor, equipment and matesials required for constructing the warning signs inctuding

excavation, concreting, backfilling, painting, and other necessary work required for the

~ maintenance by the end of the Contract period:

G.14 BEARINGS AND ANCHOR ROD

" G.14.1 General

The Contractor shall furnish and install bearings (ﬁxcd and hlovable types) and anchor rods
with steel pipes for supporting the bridge as shown on the Drawings or as directed by the
Supervision

The matcna}s to be used for bearmgs shail be the elastomenc be'mng pads as shpulatcd in
Paraglaph E.23 of Scchon E, Concrete Works.

. .jThe anchor rods to bc embedded in lhe bndgc abutment concrete shall be D 32 mm and

those to be insested into the concrete beams of bridge shall be capped with D. 60 mm steel
pipes as shown on the Drawings or as directed by the Supervision. The materials of steel

‘rods and pipes shall conform to the apphcablc requirements of Paragtaph H.2 of Section H,
,Mnscellancous Metal Works, _ _

G.14.2 Mcasurement and Payment

1)  Measurement, for peiymcnt, of furhishing and installing bearings, fixed type and

‘movable lype, will be made of the number of the bearing in place as shown on the
Drawings or directed by the Supervision.

Paynient for furnishing and lnstallmg fixed type and movable type of bearing will be

 made at the respectwe unit prices per number tendered therefor in the Bill of Quantities,
which unit prices shal include the cost of all fabor, materials and equlpment required
by these Spemﬁcaltons _
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(2) Measurement, for payment, for fumishing and installing anchor rods with steel pipes -

shall be made on the basis of weight in kilograms of steel rods and pipes installed as
shown on lhe Drawmgs or directed by the Superwsnon

Payment for fumlshmg and installing 'mchor rods with stcci pipes wnll be nndc at the
unit price per kilogram tendered therefor in the Bill of Quantities, which unit price shall
include the cost of all labour, materials and equipment required for comiplete this work.
G.15 . CONTRACTOR’S TEMPORARY CONSTRUCTION ROADS -
G.15.1 General
The Contractor shall be responsible for designing, coﬂStrﬂcling' and maintainirig vacious
temporary construction roads which he will have to use basically as “haul rodds” during the
~time the Project work s in process. . The exact route and location of thesé temporary
construction roads shall be determined based on the Coritractor’s design and layout drawings
as approved by the Supervision.
The temporary canstruction roads include but not limited to;
{1) Contractor's temporary conslruction road to' bqrrow areas, if any.

(2) - Conlractor’s temporary construction road to cmshin"g and concrete pIanls'. :

(3) Contractor’s temporary construcuon roads in lhe construcllon areas and to lhe
Contractor's camp sites. S :

The Contractof s design of his temporary construction roads shall be based on generally
‘acceptable standards and shall be submitted to the Supervis;on for approval al least forty-ﬁve
(45) days prior to simmg the work on lhe roads

The melhod of construction for the Conlmclor s temporary construction roads mcludmg but

not limited to alignment, excavation, embankment, surfacing (i any), drainage, guard rails,
etc. shall be submitted in writing to the Supervision for approval at least lwenty elght (28)
days prior to staiting the construction of such roads.

‘The Contractor shall be rcsponslble to miaintain all his temporary cons!ruct:on roac!sj

throughout the time they are in use, to the satlshcuon of lhe Supemsion
G. 15.2 Measurcment and Payment

Measurement and payment for the Contractor's temporary construclion roads will bc made in
accordance wilh the provisions supulated in Section A Gcneral llems ' :
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. SECTION H MISCELLANEOUS METAL WORKS

H.1 GENERAL

The works for the following items shalt comprise the supply of all labor, matesials and
equipment, and performance of all work necessary for the supplying and installation of the
following works as shown on thc Drawmgs or as directed by the Supervision and qs
spec:lfied herem : :

' (l) _ :Furmshmg and mslallmg steel pnpc h‘mdralls.

VA] Fum;shmg_ and _mstalang s,t_e,e; ladd_crs _wlth safety c_age; L o
(3) Furnishing and installing stee! steps (round bar);

(4).- Furnishing alzzl‘din;sia.ll_ing check’_éred steel cbve_r;s and gratings; =
{5) Fumishing and installing embedded steel pipes; .

6 Turnishing and installing wice net fence with gate;

(7) Furnishing and installing embedded and no;x;en{beaded
. metals other than items (1) to (6) and (8); . -

(8) Furnishing and installing steel trash rack;
(9) Fumishing and installing steel lifting hooks, if any; and
(10) Instaltation of metal items supplied by ofﬁer coiﬁrac'tor, if any,

All welding shall conform to the requicements of Paré;grﬁ[jh H.4. Metalwork shall be erected

- as specified in Pacageaph E1.3. All joints in metalwork which are to be galvanized after

fabrication shall be seal welded, if not afready welded.

Painting shall be performed as prescribed in Paragraph H.S. For painting metalwork, red
tead prime painting will not be required except for welded joints, and one coat of approved
epoxy resin paint shall be applied. When galvanizing has been damaged, the area affected
shall be cleaned and coatcd wxlh approved zine-rich paint or zinc melalling. '

Memlwork to be embedded in concrele shatl be 0 cmbcdded when the concrele is being
placed, as shown on the Drawings, or as dirccted by the Supcrvmon recesses or blockouts
shatl be made in the concrete and the metalwork shall be grouted in place or embedded in
concrele, The surl’aces of all ‘metalwork to be in contact with concrete shall be thoroughly

‘cleaned of scale, rust, dirt, oil, paint, and any objecnonable materials which will reduce the
bond between embedded metalwork and grout o1 concrete immediately before the grout or
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concrete is placed. Métatwork shall be acturately positioned and aligiied in dccordance with
the tolerances as directed by the Supervision or as shown on the Drawings and shall be held
securcly in the correct position during placing and sétting of the concrete,

Grout for metatwork shalt be mixed in the proportions and to the consistency prescribed by
the Supewlsron The Contractor shall l‘urmsh cement and fine aggregate’ complymg with the
requircments of Paragraph D.2 for all groul. The cost of materials for and the mixing and.
placing of grout shall be included in the unit prices tendéred in the Bill of Quanhllcs for
furhishing and installing the various itéms of metalwork for which the grout is required.
Before placing grout, the surfaces of existing concrete on which the grout will be placed_
shall be roughened and shall be cleared of all kaitance, loose or defective conérdte coalmg and
other foreign material by effective means followed by thorough washing. Such surf‘tccs
shall be kept moist for at least 24 hours lmmediatcly piior to the placmg of the grout

H.2 MATERIALS

All materials shall be new, and matérials of metalwork shall coniply with following
standards or approved equivalent:

Steel - JIS G 310176

Steel bar | - NSG3RTS

Steel plate IS G 3194-66

Shaped steel IS G 3192-71

Steel pipe IS G 344474 and JIS 6345276
as appropriate

Steel square pipe - . ISG 3{16_6".15. o

Steel frjrgirrg o JISG 32_0i-64 |

Steel bolt, nut and washcr : JlS G 3123- 75

I.3 ERFCTION MANUALS FOR METAL WORKS

The erection manuals shall be submitted to the Supems:on for approval' and Wwhen they are
finally approved, seven (7) copies and three (3) copies shall be prepared and forwarded to,
the CRM and the Superwsron rcspeclwely ' . -

The rmnuals shall describe in detarl the procedurc for '\ssemblmg and erecnng of e ach :
components and the use of all erecllon cqunpmem too!s and measunng devrces S '
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H.4 S'I‘ANDARD AND WORKMANSIHIP FOR METAL WORKS

( l) . General

All matcnals shall be new, of a first- class mlure, and of such as are usual and suntable for
work of like character. All materials shall comply with the latest Japanese Industrial
Standard (JIS) or the equivalent unless otherwisc specified or permiticd by the Supervision.

All workmanship shall be of the highest class throughout to ensure smooth and vibration
free operation under all possible operating conditions, and the design, dimensions and
‘materials of all parts shall be such that the siress to which they may be subjected shall not -
render them liable to distortion, undue wear, or damagc undcr the most severe conditions
encountered in service, ' P NN oo : o

All parts shalt conform to the dimensions shown on the approved Drawings. All joints,
datum surfaces, and matching components shalt be machined and all castings shall be spot
faced for nuts. All machined finishes shalt be shown on the approved Drawings. All -
screws, bolts, studs and nuts and threads for. pipe shall conform to the latest JIS or
standards of the International Organization for Shnd‘ardlzatnon covering these cmnponents
and shall all conform to the standard for mcmc sizes. ‘ :

{2) ' -Standard Specifications -

Japanese standards issued by the Japancse Industrial Standards Association have been used
throughout the Specifications. Other national or international standards may be accepted,
provided that the requirements therein are, in the opinion of the Supervision equivalent to the
current issue of the Japanese standards

if ihp Contract Documcnls conﬂlct in any way w:lh 'my or all of the abovc shndqrds or
codes, the Conlract Documents shall have precedencc and shall govern,

All electrical equupment material and details of installation shall. comply with the
requirements and latest revisions of the following codes and standards where applicable:

(A) Japanese Industrial Standards (JIS)

- (B) Japanese Electro-Technical Committee's Standard (JEC)

(C) - Japanese Engincering Standards (JES) .

{D) Japanese Etectsic Machine Industry Association’s Shndards (JhM)
(E) Japanese Cable-makers Association Standards (JCS)

{F) . Intemational Electrotechnical Comunission (IEC)

(G) Local regulatory boches having jurisdiction over mstalhuon

(H) Localcodes -
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(3) Shop Asscibly . -7 oo b e e

All items of equipment shail be assembled in the shop prior to shipment, and tests shall be:
performed by the Contractor as may be requited to demonstrate to the satisfaction of the
Suipervision the adeguacy of the equipment and its component parts. All tests shall simulate
normal operating conditions as closcly as possible. Al dismantled parts shall be propcrly'
match-marked and dowelled as required (o ensure corréct asscmbly in the ficld. . =

) C'lstmgs

“All casting shall be dcnse sound and true to pattern of workmanhkc finish and of umfcrm :
quality and condition, free from blowholes, porosity, hard spots, shrinkage defects, cracks -
or other injurious defects and shall be satisfactorily cleaned for their intended purpose. All.
caslmgs shall be checked for defects before ﬁnal machmmg

Caslmgs shall not be repalrcd plugged or welded wnlhout pcmussnon of lhc Supems&on G
Such permission will be given only when the defects are small and do not adversely affect
the strength, use, or machmablhty of the casting.. Excessive segregation of imipurities or -
alloys at critical péints in a casting will result in its rejection. The largest fillets compauble
with the design shall be incorporated wherever a change in section occurs. - S
Surfaces which do not undergo machining and are exposed in lhe final installation shall be

dressed 10 prowde a salisfactory appearance so that they will not require surface smoothing
.at the Site pnor to painting. Cas[mg shall be in accordmce wnh the followmg sfandards e

" (A) Iron Casungs
Iron caslmgs shall bc in accordance wnh } lS G 5501 FC 25 or approvcd cquwalcnt
'(B) Steel Castlmgs

Stecl castings shall be fully anncaTed and sh'ull be in accordance wuh JIS G SlOl SC 2
42 or approved equivalent. - T

(C} Bronze Castings

it

Bronze castings shall be in accordance with JIS H 5111, BC 2 of approved equivalent,
(D) Phosphor Bronze Castings

Phosphor bronze castings shall be in accordancé with JIS H 51 13, PBC 2 or approved
cquivalent. .
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(5) Forgings

" Forgings shall be made in accordance with JIS G 3201, SF 50 or approved equivalent. The
ingots from which the forgings are made shall be cast in metal moulds, the workmanship
shall be first-class in every respect and the forgings shall be free from all defects affecting
their strength and durability, including seams, pipes, flaws, cracks, scales, fins, poros:ty,
hard spots, excessive nonmetallic inclusions and segregations. . ‘

~ The largest fillets compamblc with the design shall be incorporated wherever a change in
section occurs. AIE fimshecl sur{aoes of forgmgs shall be smooth and free from tool marks.

(6) Steel Plates and Bars

a | (A) . Steel platos for stccl condults shqll be in accordancc wnh JIS G 3106 SM 41 or
.. - approved equwalent ; C :

| {B) | Steel plates for gencral slrucluro shall bc in accordancc wnh JIS G 3101 SS 41,
or approvcd equivalent.

{C) Steel bolls, nuts and washers shall bc in accordmce wnth JIS G 3123 or
o approved equwalent : : S :

D) Corroswn rcsmlmg steel plates and b'lrs shall be in accord'mce wuh JIS G 4303
' G 4304, G 43035, G 4306, G 4307 or approved equivalent.

(‘i) ,Checkered Plate -

Cheokcred plate shall be of an approved ralsed paltern. A!l edges of plato and Jomls shall be
planned and cut so as to maintain continuity of pattem,

(8) Machine Work
(A) Gencral

All tolcrmlce, allowances and gauges (or mctal ﬁts between plam cylindrical parts shall

- conforni fo Japanese Industrial Standards or other approved equivalent standard for the
. class of fit as shown or otherwise required. Sufficient machining stock shall be
~allowed on localing pads to ensure true surfaces of sotid material. Bearing surfaces
shall be true and exact to secure full contact, Joumal and sliding surfaces shall be

' pollshed and all surfaces shall be finished with sufficient smoothness and accuracy to
ensur¢ proper operation when assembled. Parts entering any machine shall be

- carefully and accurately machined. All drilled holes for bolts shall bo accurately

localed and drilled from lemplates .

H-5



(B) Finished Surfaces

" Finished surfaces shatl be indicated on the Contractor’s drawings and shall be in-
accordance with Japanese Industrial Standards or equivalent. - Compliance with:
- specified surface will be determinied by sense or feel and by visual inspection of the
" work compared to the standard roughness spccrmens in accordance wuh the provrsron :
of the above stated standards, . - :

(C) Unﬁmshcd Surfaccs
So far as is pracl:cable all work shall be arranged to obtam proper matching of

adjoining unfinished surface. When there is a large discrépancy between adjoining :
unfinished surfaces, they shall be chipped and ground smooth, or machined, to secure

- : proper alignmient: Unfinished surfaces shall be true to the lines and dimensions shown

on the Drawings and shall be chipped or ground free of all projections and rough
spots. Depressions or holes riot affecnng rhc strength or usofulness of the parrs may '
- be ﬁ!led in art approved mannet. - [ESEIREENEE .

(D) Keys and Keyways

Keys and Leyways shall conform to the requrremcnls of Japanose Indusma! Standards
or other approved equivalent standard, unless otherwise specified or required.

{B) Pins and Pin Holes'

Pin holes shall be bored to gauge, smooth and straight, and at right angles t6 the axis -
of the member. The boring shall be done after the member is securely fastened in
~ position. Pins shall be of hardened and ground steel and positively hed in position.
Wheels or rolters for gates shall be mounted on rentovable pins and have self-
lubricating bushings and brass washers.

(F) Lubrication

Before assembly, all bearing surfaces, journals and oil grooves shall be carefully
cleaned and fubricated with an approved oil or grease.. Before operation,: each
lubricating system shall be checked. Self-lubricating metal bearings shall be cleaned
wilh clean rags, and greased with an approved lubricant before assembly.: Solvents
shall not be used on self-lubricating metal bearings. The spccuﬁcauon of all approved
lubricants must be menuoned in the opcrating and mamtenance mslrucuon

(G) Balancmg

All revolving parts shall be lru!y bahnced bolh shtrcally and dynamically 50 that whcn
running at normal speeds and at any load up to the maximum, there shall be no
vibration due to lack of such balance and the mechanical equipment shall operate with
the least possible amount of noise, _
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(9) Mlscellancous Malcnals

(A) Sclf-lubncatmg nietal beanngs shall bc in accordancc wnth ASTM B 22 Alloy E,
with L-Lubncant _

(B) Stranded wire ropes shall be in 1ccordance wuh J!S G 3525, galvaruzed or
' approved equivalent.-

| {C) Wire rope fittings shall bc manuf‘zcturer s shnd'nrd ﬁllmgs for the lype. of wure
rope used.

D) Condmt shali be in accord'mcc wnlh JIS C 8305 or approved cquwalent

®) Sealmg rubbcrs shali be moulded from a hlgh grﬁdc tread type compound ‘The

basic polymer shall be natural rubber, a co-polymer of butadiene and styrene, or

. ablend of both. The compound shall contain not less than 70 per cent by volume

- of the basic polymer, and the remainder shall consist of reinforcing carbon black,

zinc-oxide accelerators, antioxidants, vulcanizing agent and/or plasticizers. The
compound shall have the followmg physxca! propemes

Properly I Limits
" Tensile s!ﬂenglh_ o R 210 kgffem® minimum
© Ultimate Blongation 450 pei cent minimum
Duramater Hardness 50 to 70 _
(Shore, Type A) ' : B
Specific Gravily L.l1to 1.3 _
* - Water Absorption - B 5 per cent maximum by weight
“(70°C for 48 hours) o
Compression Set “ 30 per cent maximum
(as a per cent of total original :
deflection) :
Tensile Strength 80 per cent minimum
" (after oxygén bomb aging for - = -~ oftensile strength before aging -
:.-48hoursat7OC) ‘ R ‘ o

(10) Wcldmg

All weldmg sha!l be done either manually by thc shwldcd melalhc arc wcldmg or
-automatically by the submerged arc weldmg : .

The Contractor shall develop a welding procedure for the approval of the Supervision. After
the welding procedure has been approve, the Conteaclor shall record it on‘a special Drawing
which shall thereupon become one of the Drawings of the Conlract. Wcldmg symbols shatt
be showa on all Contractor’s drawings where weldmg is reqmred :
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Radiographic inspection shall be cardied out by the Contractor when required by the
standards, thesc Specifications or the design criteria employed. All important welds which,
~ in the opinion of the Supervision, may be subject to the full stress induced in the adjacent
plate, or which in the opinion of the Supervision, do not appéar to conform to the welding
standards, shall be radlogmpher when rcquircd by the Supervrslon

Surlable melers shall be provxded to show the weldmg current and the arc voltage at all time
~ during the weldmg operatlons :

'Unless olhcrw1se speerﬁeally shted weldcd p*rrts rcqulr:ng maohme f‘mlsh shall be
completely welded before bemg fimshed

All welds shall be made contmuous and watemght The minimum Ihroal dillléDSIOI] of fillet
wcldsshallbe45mrlhmelers © N P - T

All defects in “elds sh'tll be chrppcd out to sound mctal 'md such areas shatl be magnaﬂuxed
or ulitrasonically tested to ensure that the defect has been eompletely removed before repair
welding. Coe : : :

. Plates to be joined by welding shall be accurately cut to meet size. The dimensions and
shape of the edges to be joined shall be such as to atlow thorough fusion and complete
penetration and the edges of plates shall be properly formed to accommodate the various
welding conditions. The surfaces of the plates for a distance of 25 millimeters from lhe edge
to be welded shall be thoroughly cleancd of all rust, grease and scale, to bnght metal.

(11) Qualification of Weldmg Procedure

The technique of welding employed the appearance and qu'\hly of !he welds made and the
methods used in correcting defective work, shall conform to the American We!dmg Sociely
(AWS) Standard D 1.1, or other approved equivatent standard :

(12) Qualification of Welders and Weldmg Operalors

All welders and weldmg operators ass:gned to the work sh':!l be ab!e to perform flat and
vertical welding positions in a qualification test, within the preceding 'six months, for
welders and welding operatoss in accordance with JIS Z 3801 or other 1pproved equivalent
standard. The Contractor shall furaish the Supervision with cerified copies of report of the
results of physical tests of specimens welded in the quatifications tests. If, in the opinion of
the Supervision, the work of any weldec at any time appears questionable, he' shall be
required to pass the appropriate requalrﬁcation test. Alt costs of qualification tests shall be
borae by the Contraclor. :

(l3) Weldmg E!cctrodes

The weldmg c!eclrodes sh'lll eonform lo JIS Z 321! or: 32[2 low hydrogen lype or -
approved equivalent slandards,
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- Stainess type weld metal, where used in the water passes for protection against pitting, shall

be of chromium nickel steel. The type, chemical composition and JIS mimber of welding

rods used for thls purpose shall be sub_;ect to lhe approval of the Supcmsron

(14) Matena} Inspccuon 'md 'I‘eslmg

Materials, parts and assemblies thereof entering into the Work shall be tested, unless
othenwise directed, according to the best comiercial method for the panticular type and class
of work. When the manufacturer desires to use stock material not manufactured specifically

.- for the equipment furnished, satisfactory evidence that such material conforins to ‘the
. requirements herein stated, shall be furnished, in which case tests on these matedials may be

waived. Certified mill test reports of plates and sections will be acceptable. In addition to
the mechanical tests required by the Spccnﬁcations all materials shall be examined in the
shop for laminations and impetfections before mcorpomhng them into the work and any .

. _defecuve material shall be rejected

s Wltness tcsts and mspecuon of matenals may be m'lde at [he place of manufaclure by 1he

Supervision, unless otherwise specified. Such witnessing and inspecting will be conducted
$0 as to interfere as tittle as possible with manufacturing operation, The Conteactor shall
however comply with any reasonably request made by the mspeclor com:emmg the method

- oftestor correchon of defective workmansh:p x

:AAII caslmg we;ghung 226 8 k:!ograms (500 pounds) or more shall have test coupons

auached from which test s pccunens may be prepared

: The number, snze and loc'xtmn of the lcst coupons slml! bc subject to {he approval of lhc

Supervision. Faulty material or materials found to be inferior to that specnt“ ed shall be
rejected and removed at once, and shall not be used in any part of the work.

Test pieces of other structuzal materials shall be provided as required by the Supcrvision.

The ultimate steength, limit of elasncny, ducumy, hardness, ete. will be dctermmed from
such test pieces,. ‘ g : : .

The Contractor shall furnish, free of charge, all such test pieces, blankets, etc., cut and
machined to the sizes, shapes and dimensions as directed by the Supervision. The testing of
the specimens. will be careied out by the Conteactor at his own expense, and shall hc

_perl‘ormcd as directed by the Supcmsnon

"l‘cst p:eces whlch represent rejeczed matcnals shali be prescrved and becomc the propeny of
the CRM. Coples of all test repons shall be submitted to the Superviszon '

: 'The Contrac(or shall supply to lhe Supemsnon as rcquestcd cemﬁed test rcporls giving thc
' chemlcal analysns and phys:cal propcmes of m'ncnals used
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- Waiving of iﬁspecrion by the Supervision shall not relieve the” Contractor: of the %
responsrbrhty for supplymg matenal and workmanshrp acceplable to the Supervision

H.5 PROTECTION CLEANING AND PAINTING FOR MFTAL WORKS
(1) General

CAll parts which wrll ullimately be cmbedded in concrete shall be cleancd and protected by a

- cement wash or other approved method before forwarding from the manufacturer's shop,

* Before being installed, they shall be thoroughly descaled and clcaned of all riist aird adherent

matter. Such cleaning shall not de(nmenlatly affect the strength or final operalron and
: functlon of the eqmpment ' : :

All machined parts or beanng surface shall be cleaned and protected from corrosion by the
application of an approved rust preventive lacquer, or an adhesive plastic film before
forwarding from the manufacturer’s shop. Where the latter is impracticable such parts shall
- be heavily covered with high melting pomt grease After erectron such parts shall be
; cleaned wrlh solvent and wrped or pollshed S .

'The ﬁnal co!our of all eqmpment shall be approved by the Supervrsron under the -
confiemation of the CRM, therefore the Contractor shall propose ‘a ¢olour scheme for the
equipment and shall submit colour chips or paint samples. A colour chip shall be lncluded
with the approved colour schedule, for each lype of f‘ msh to be apphed at the sste '

All equipment shall be painted as spccrﬁed herem The parntmg of equipment shall mclude
the preparation of the metal surfaces, paint application, protection and drying of the pamt
“coatings, as well as lhe supplymg of all tools !abour and matcnal necessary for the entire
painting work, : o

Sufficient paint shall be provided for field pamtmg and touch- -up of shop pamtmg by lhe
Contractor.

Paint shall be lhe product of reputable manufacturer and its selecnon shall be approved by
the Supervnsron :

(2) SurfacePreparahon " B T

All oil, paraffin, greasc and dirt shall be removed froni the surhces to be painted using

solvents. All weld spatters, slags, burrs, loose rusted mill, scale and other foreign

substances shall be removed by shot or sandblasting to “white” metal. The interior surface

of the stecl pipe shall be mechanically cleaned or sandblasted to a commercial standard.

Special attention shall be given to cleaning of comers and converging angles. If rust forms

or the surfaces become contaminated. in the interval between cleaning and ‘painting,

recleaning (o the same degeee shall be téquired. Surfaces not to be painted shall be protected

by appropriate and adequate masking during the cleaning and painting of adjacent %
metalwork. Effective means shall be provided for removing all free 0il and moisture from
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“the air supply lines of blasting equipment. All surface preparation shall be subject to
approval of the Supervision before any paint is applied.

.{3) Application Procedure

All paint, when applied, shall provide a satisfactory fitm and a smooth and even surface,
Paint shall be thoroughly stirred, strained, and kept at the uniform consistency during
application. Paint shall ot be applicd when the temperature of theé metat or of the
surrounding air is below 10.<C. Surfaces which will be coated shall be free from moisture
at the time of painting. Painting shall be performed by brushing or spraying. The first coat
shall be applied immediately afler surfice preparation, - Bach coat shalt be allowed to dry or
harden thoroughly before the succeedmg coat is apphcd

) Surfaces not to be Pamted

Bronzc brass, surfaces of gear teeth finished ferrous surfaces, surfaccs in roﬂmg orshdmg -
» contact after ficld assembly and wire fopes sh’tll not be pamted :f .

| All corrosion- rcsnslmg steel surhces for beanngs and m'ichmcry pans shall not be pamted
On complenon of cleanmg, such surfaces shall bc coated wnth an adheswc plastic ﬁ!m to
protect the surfaces from minor mechanical damage and corrosion during shipment and
storage at the site. The ﬁlm shall be slrlpped of unmcdntely prior to field erecuon of the
eqmpmcnt : _ . :
: (5) Pamt Schedule :
T he pamtmg shall bc performcd as follows

G ) Tar—epoxy pamt lolal thickness of 0.45 - 0. 60 rmll:mcters shall bc apphed to the
following items.

{A) Exposed surface of all frames and pipes,
{B) Interior surface of sleel conduits, and
(C} Items dlrected by the Supemsmn

'_‘ (u) Epoxy resin pamt totai lhtckness of 0.15 - 025 m:lhmeters shall be applied to.
- the followmgs items,

v (A) - Extemnal sutface of. stecl condults,
- {B) Stoplog, and :
(C) Ttems directed by the Supcmsnon

@) Al utnishcd surfaces of ferrous metal except those specified in the above be
- given phthalic acid resin paint or alkyed resin enamel or other approved paints.
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Tolal thickness of these: palnts 1neludmg pnmer ‘coat shali bc 0 12 0. 15
m:llimeters o _

Comercial equipment shall be painted in accordance with the manufacturer’s standard
praclice. '

- All finished surfaces of ferrous metals including screw threads that will be exposed during
transportation or .while awaiting instatlation shall be cleaned and gwen a heavy umform
3 ,ceatmg of gasohne soluble ust- preventlve eompound :

II.6‘.: PACKING FOR METAL \VORKS

Each item shall be packed properly or protec(ed for 1ransportauon l‘rom the phce of
manufacture to the Sne ST O

Each crate or pa_ckage shall contain a packing list in a waterproof envelope and copies in
triplicate shall be forwarded to the Supervision prior to dispatch. All items of package shall
‘be clcarly marked for easy 1den{|ﬁeahon agamst the packmg llst

All eases packages etc. shall be elearly marked on the outsude to mdleate lhe total welght to
- show where the weight is bearing and the correct position of the slings and sh'ﬂl bear an
: 1demnﬁeauon mark relatmg them to the appropnate sh;ppmg doeumenls : S
The Supems:on sh'\ll reserve the right to mspeci 'md approve lhe equapment and lhe paeking'
before the iteins are dispatched. The Contractor shall be entirely responsible for ensuring
that the packing is suitable for teansit and such inspection will not relieve the Contractor of
responsibility for any loss or damage due to f'm!ty packmg

¥ - h '. v ! ;

All packing materials shall remain the property of the Contractor and shall be removed from
the Site at the earlies{ opportunily and disposed to the satisfaction of the Supervision. :

H.7 STEEL PIPE HANDRAIL

I.7.1 General

Steel pipe handrails, movable and fixed types, shall be installed as shown on the Drawings.
The Contractor shalt furnish all pipes, fittings, bolts ﬂanges am:l othcr aeeessones reqmred
for the steel pipe handrails. o SR ~

Handrails to be set in concrete shall be completely assembled and installed when concrete is

placed, or recesses shall be left or holes shall be drilled in the concrete for anchorage, and
the handrails shall be assembled and grouted in position at soie later time.
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H.7.2 Measurement and Payment

Mecasurement for payment of steel pipe handrails shall be made on the basis of installed
weight of the handrails in kilograms detecmmed by thc approved memgs or directed by thc
Supemswn

z Payment wilt be made for the number of kilograms measured as provided above at the unit
. piice per kitogeam tendered therefor in the Bill of Quantitics, which unit price shall constitute
- full compensation for the cost of all labor, tools, equipment and materials mcludmg
furnishing, fabricating, transporting, installing and painting the handrail, preparing and
submutmg manufactunng drawmgs and other items necessary to complete the work

- H.8 STEEL LADDBRS WITH SAFE’IY CAGE

H.8.1 " General _

Steel ladders with safety cage shall be mstalled as shown on the Drawnngs or as dlrected by
the Supemslon Lo t : .

: St_eel ladders and safety cage shall be completely fabricatéd in sections ‘convenient for
handling and transporting. Field anchors and anchor bolts shall be assembled by bolting or
welding. Anchors and anchor bolts shall be embedded in the concrete at the proper positions
while the concrete is placed, or recesses shall be left in the concrete and the anchors and

anchor bolts shall be thoroughly grouted or concrete in place.

H. 8 2 Measurement and Payment

Measurement and payiment for furaishing and mslallmg the steel ladders w:th safcty cage

will be made, as same manner as stipulated in Sub-paragraph H.7.2, at the unit prices per
- kilogram tendered therefor in the Bill of Quantities, which unit prices shall include thc cost

of all labour, eqmpment materials and painting required. ‘ : -

"H 9 SI‘EEL STEPS (ROUND BAR)

Il 9 1 General

'_Th'e Contraelor shall furnish and install stec! steps as shown on the Drawings or as directed
by the Superwsaon The steel steps shall be mslalled at the pOSIllODS dcs:gnated when
concrete is placed $ : :

H.9.2 . Measurement and Payment

‘Measurement and payment for furaishing and installing steel steps will be made at the unit

- prices pet kilogram tendered therefor in the Bill of Quantities, which unit prices shall include
~ - the cost of all tabour, equipment and materials required. .
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_I[.IO "CHECKERED STEEL COVERS AND GRATING -
- H. 10 1 Geiteral -

atches mcludmg checkered slee! covers, gr'mng. fnmes fmd embedded frames ‘and
anchorages shall be procured and installed by the Contractor as shown on the Drawings or
- as directed by the Supervision. Cover plates shall be made of checkered steed plate with
welded feinforcing steel angles or channels as shown on the Drawings, dand shall be
provided with lifting slots. . When cover plates are being laid in proper position, the
clearance between the cover plate and the frame shall not exceed 5 mm at each side. The
frame shall be composed of steel shaped sections and shall be anchored to the concrete with
steel bolts or straps spaced at the maximum length of 60 cm. Steel gratings with frames of
an approved type shall be provided as shown on the Drawings ‘or as dlrectcd by ‘the
Supemsnon

H.10.2 Measmcmeut and Payment

Measnrement and paymem for fumnshmg and mstallmg chcekered steel plate or gra(mg w1|l
be made, as same manner as stipulated in Sub-paragraph H.7.2, at the respeclwe unit prices
per kitogram tendered therefor in the Bill of antmes where umt pnces Sh'll! mclude the
cost of all work and matenals requnred - ; .

;H.ll- EMBEDDED STEEL_ PIPES".'
H.11:1 General |
~ The Conlracter shall furnish and install mnseel!aneous embedded steel plpes for air vent,

drainage of walter, cable conduits or water level gauge wells and inlet pnpes wnh screens as
shown on lhe Drawmgs oras d;reeled by.the Supemswn . i

H.ll.2 Measurcment and Payment .

Measurement, for payment, of embedded steel pipes will be made on the basis of installéd
weight of embedded steel pipes in kilograms actually installed in accordance wﬂh the
approved drawings or as dicected by the Supcmswn Seie

Payment will be made at the unit prices per kilograni tendered therefor in the Bill of
Quantitics, which unit prices shall include the cost of all labor, tools, equipment and
materials including furnishing, fabricating, transporting and installing the embedded steel
pipes, and the relevant work to comple the work.
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.12 WIRE NET FENCE WITH GATES -

"H.12.1 General

Wire net fence shall consist of steel wire fabric, steel framing, concrete foundation and gates
as shown on the Drawings or as dirccted by the Supervision. The steel wire fabric shall be

‘of 50 mm mesh woven with 3.2 mm dia. galvamzed stecl wire . ‘The fence posts shall be L-
100 x 100 x 7 steel section galvamzcd set 40 cm m conceele foundmons and at a maxinmum
z spacmg of‘ZOm : ~ IR L : -

© At the {op of thc fence, |hrcc shnds of galvamzcd bravcd wire B.W.G. No. 4 whlch is
.- inclined and upward sloping shatl be provided. Sub-posts, tension wires, barbed wire and

accessories shall be as approved. All misceltaneous ferrous metalwork shall be galvanized,
Guard gates shall be of steel, complete with all necessary filtings for hanging and fastening.

" The Contractor shall submit shop drawings-of gates and posts to the Supervision for
- approval before slamng fabrication. Gates and fittings shall be galvanized after manuhclure

or given two coats of zinc-rich paint.

The concrete entrance walls shall be constructed to the dimensions shown on the Drawings.
The respective work for concrete walls and finishing works Sh"il] be performed in
accordance with the Specifications for such work. :

12,2 Measuremcnt and Payment -

Mcasurement, for pé.yment of wire net fence with gates shall be made on the basis of weight
ir kilogeams actually installed in accordance wnth the Drawmgs and Specnﬁcatlons *mdlor as

-_dircclcd by lhc Su pcmsnon

Payment for wire net fence wnth gatcs wnll be made at lhc unit pnccs per kilogram tcndered
therefor in the Bill of Quantities, which unit prices shall include the costs of all labour,
equipment and materials including wires, steel frames, posts; gates, and painting if requnrcd
and othcr :Llevant work neccssary to compiele the wire net fence with gatcs

Paymcnt for trench excavahon, backlllmg and concrete works for posts will be m’tde

separately under the appropriate work itemis in the Bill of Quantities.

H 13 EMBEDDED AND NON-EMB]&DDED METALS

: H 13 1 Gcneral

-Thc Contractor shail furmsh and 1nsnll mlscellancous cmbedded and non-embedded mehl

work as shown on the Drawings or as directed by the Supcmslon
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H.13.2 Measurement and Payment::

Measurement for payment of embedded melal work and non-embedded metal work shall be
made on the basis of installed weight of embedded metal or non-embedded metal in
kilograms determined by lhe approved Drawings or dirccted by the Supervnsron

;Payment will be made for the number of kllognms measured as prowded abovc at the
. respectwc unit prices per kilogeam tendered therefor in the Bilt: of Quantities, which unil -

price for embedded metal work or non-embedded metal work shall constitute full
compensation for the cost of all labor, tools, equipment and materials including furnishing,
fabricating, lmnspomng, and installing the embedded metal woik or non-embedded metal
. work, preparing and submitting manufacturing drawmgs and olher necess'lry documents
~and other items necessary to complete the wotk.

_Unless otherwnse specnﬁed or dnreeled by lhe Supervnslon the cost of pamtmg for embedded
metal work and non-cmbedded mictal work shall be mcluded in the respecnve unit pnces as
specified above. - o

H.14 ST EEL TRASH RACK
I1.14.1 Gencral

Steel trash racks shall be installed as shown on the Drawings or as directed by the
Supervision.  The Conteactor shall furnish all steel plates, 'mglcs, plpes bolts and nuts
fittings and other accessories reqmred for the steel trash racks ¥ -

Trash racks to be set in concrete slnll be complelely assembled and mstalled when corcrete
is placed, or recesses shall be left in the concrete for anchorage, and the Irash meks shall be
1 assembled 1nd grouled in posmon at some later hme P

II 14 2 Mcasmcmcnt and Payment

Mcasurement for payment of sleel {rash racks shall be made on (he bas&s of mslalled welght
of the trash racks in kllograms determmed by the approved Drawmgs or dlrected by !he
Supervision. S -

Payment will be made for the number of kilograms measured as prowded above at thé unit
prices per kilogram tendered therefor in the Bill of Quantities, which unit price shall
constitute full compensation for the cost of all labor, tools; equipment and materials

including furnishing, fabricaling, transporting, installing and painting the trash rack,
preparing and submilting manufacwnng drawmgs and olher items necess'try to complete the

work. . : ‘ s P R0 B P R R
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'H.15  STEEL LIFTING HOOK, JF ANY

H.15.1 General

The Conltractor shall furnish and embed the steel lifting hooks on the ceiling of the pumping
station and intet valve house if required or as directed by the Supervision, The lifting hooks
shall be round steel bar or stccl plate which shall conform to the apphcable JIS standards or

equivalent,
H.15.2 Measurement and Payment

Measurement, for payment, of furnishing and installing the lifting hooks will be made on the
basis of installed weight in kilograms actually used for the work. Payment for the lifting
hooks will be made at the unit price per kilogram tendered therefor in the Bill of Quantities,
which unit price shall include the cost of all labour, eqmpment and materials required to

complete the work.

.16 INSTALLATION OF METAL ITEMS SUPPLIED BY OTHER
CONTRACTOR, IF ANY

H.16.1 General

“The Contractor shall embed all metal items such as anchor plates, hooks, bolts, etc.
supplied by the other contractor and so specified on the Drawings to be installed by the
Contractor at the locations, lines and grades shown on the Drawings.

H.16.2 Measurement and Payment

Measurement, for payment, of embedding metal items supplied by the other contractor will
be made on the basis of installed weight of embedded metal items in kilograms actually
embedded, and payment for these items will be made at the unit prices per kilogram tendered
therefor in the Bill of Quantities, which vnit price shall include all the costs to complete the
work.

H-17






Ll

12

i3

1.4

CONSTRUCTION OF CIVII, WORKS
PACKAGE 2
LA ESPERANZA~POZA HONDA TRANSBASIN
o ~ AND
POZA HONDA~MANCHA GRANDE TRANSBASIN
VOLUME IIT - GENERAL AND TECHNICAL SPECIFICATIONS
SECTION 1

" BUILDING WORKS

Table of Contents

Page

GENERAL...c.oviitiieeerireeeeveeeeeeereeestseseesseessssaeeseeesens e iereieraeaas I-1
LLIE 0 Scope of WOrks ...oveveciiiiiriiiiiiiiiii s rer e e eai e cnna I-1
L.L2 Relevant ProviSions.....c...c.oiveriiveerieiereeeieestesinaereneeeeeerenans I-2

- WALL, ROOFING, CEILING AND FLOOR WORKS.........cccovmvcirniviinnnas I-2
L2001 ConCrete WOTKS iuuiviiiiinieeetiorireiervesessenenesnseseneerenseesnnensanenes I-2
122 Masonry Works coucirnveeiiniiiieiinii s eriere s e e 1-2
12,3 Plastering WorKs ovuiiiiiiie it e e e e e i-4
1.2.4  Bituminous Waterproofing Works ............................................ -6
1.2.5  Carpentry and Joinery WOrKS..ooooovriviniiiivine s e seereeerar e, I1-8
12,6 Terrazzo WoOrKS i ieecinen s ceeeseee e e semenees I-10
1.2.7  Tile Works Ciseriitereriertarer e caetaenens P PP I-10
DOOR, WINDOW AND LOUVER .......uviuriuiminernenreeeireranenneneneensnns I-12
3L W00den POOr. . cuu v i eciieins s e e srrs e s erneeieraeans i-12
13.2 Meta] Doors, Windows and Louvers ....................................... -13
GLAZING CAULKING AND FINISHING WORKS...ceeereeeereeerensruenns I-17
1.4.1 Glazmg WOTKS ittt I-17
142  Cavlking WOorks ....ovvvvriireennirneriiie e tiieriie e eenens rreeerean. 1-17
143 Painling Works . .vviniiiiiiiieeriicrnnronessieniisesntncsnessnscrrnenesnnes I-18

1.4.4 SprayTlleFlmsh ...... L PRSI l-20_



1.5

1.6

1.7

1.8

19

.10

1.4.5  Interior Finishing Works .i...ooviriiinniininiinmeiiinen i, 120
MISCELLANEOQUS WORKS ... i iiiiiiiiiiieinenisineininnesreninserisnnenne, 22
1.5.1  Miscellancous Metal Works......oovnnien Nevierresesriternans werieverannin. [-22
1.5.2  Miscellaneous Works ....ooovviiviiniin e, PR T 125
1.5.3 Elevalor....'.'.........- ..... wrreraeedes _.'._........'._...'..a.'.. ........ f..... .......... 1-27
MEASUREMENT FOR PAYMENT FOR ARCHITECTURAL WORKS...,... I-27
| 18 B € 1= 11 .| PO SO SOOI 1-27
1.6.2 MeasuremcntandPaymcnt..........- .............. N ieveereeeeireniraaee v 128
PLUMBING AND FIRE PROTECTION WORKS ...... O 1-33
7.0  General covivvviiiiinisivneneiiiennennns A I-33
1.7.2  Plumbing Works ............... O, e 1-35
1.7.3  Testing of Pipe Lifes ......ccovvivinnimmmminiinninninnnininn, STUTSRTRO L1390
I.7.4  Domestic Water Supply System...... revemeraeriaes ereveraavererares o 1-40
1.7.5 Waste Water and Sewage.......cccecrereninann. ererinreiisimiceresranies w142
L7.6 . Fire Extinguishers....c.o.oiioiiiiiiiiiiiiiiiicivieiiinretreciraeeneens 1-42
1.7.7  Spare Parts and Consumables ......o..ocviviiniiiiiinninnninnn e, ieers. 1443
AIR CO\IDITIONING AND VENTILATION WORKS .......c....... iererisarenes 1-43
L8.1  General . oo i it cerne b e e e e s e ran Nevereiees 1-43
'1.8.2  Packaged Air Conditioner and Spht Type Alr Condltloner ............. .. I-44
1.8.3  Air-Cooled Condensing Unit .......cccceeeritnnnnn [T PUPTOPRON 145
1.8.4  Refdgerant Piping and Accessones.......;....1...........: ............... .. 1-46
1.8.5 Thermostals and FanS.....oieivminmimneioniome 1-47 -
1.8.6  Pipe Insulation and VaporB'umer..........‘-...'..............;_ ........... ....1-48
1.8.7 Duct Work..ivnnns rinieeeaeed e reeeecsssianeien [49
1.8.8 . Misceltancous Units............. cvsertsaeveianiaesedann wieirererene irereees I-51
TL8.9  TESIS uvueriiiiininiieerriaeieaens eiveeeesaiieseraes ievrivesrrensnerarernena 1453
1.8.10 Spare Parts.............iveeeeee. ererares [N ........ i ebeaiveseene I-54
MEASUREMENT AND PAYMENT FOR BUILD!NG e
SERVICE FACILITIES ... rinrassaiee s snsnsnesesssnnnse v 1435
DIESELENGINEGENERATOR HOUSE...........’...._..'...' ........ TR I-59
L10.1  General ..oovvveveucinniinns vederres verereres verrens ireereieern it rans 159

1.10.2 Measurement and Payment ........ S, creeienien 159



3

SECTION I BUILDING WORKS : .
11 GENERAL
1.1.1 SCOPE OF WORKS

The works in this Section shall comprise the complete consttuction of buildings and related
architectural works as listed below including architectural finishing for the entire pump

- house, domestic water supply, dmmage, venulahon and a:r condntnonmg famhlws for ihe

= bmldmgs
Bmldmgs ' 3 - Floor Area Oty
" Pump House
Ground ﬂods: (EL.70.20) ' 755 m2 t
Second floor (BL. ) 48 m’ !
First basement (EL.65.00) a1w’ L
Second basement (EL.60.00) 431 m’ 1
Third basement (EL.55.00) 530 m’ 1
Fourth basement (EL.50.00) 906 m2 H
Fifth basement (EL.46.00) S 6lem2 t
" Diesel Engine GeneratorHose 27w | |

Llecmcal facmncs shall be prowded under Section J Eleclncal \Vorks in !hese Specifications.

. Bunldmg conslmcuon shall mclude slructural works such as canh works and concxcte works
: w:th all archuectural ﬁmshmg works.

Domeshc water shall be obtalned from the cooling water supply _systenf for motor units

which will be constructed by other contractor.

- Storm water from the building roof and surface runoff shall be conducted to ncarby open

. ditches or steeams, Waste water may be conducted to the storm water drainage system;

. however, grease and solid living wastes from kitchen shatl be intercepted before being
- .discharged into the dramage systen. Samtary sewage shalt be dtsposed of in a septic tank
.. and dnschargcd into a subsoil dramage system. ‘ :

- ‘_.Thc work shall bc comple{e in every respecl mcludmg supply of a!l !abor, matenals tools
- and equipment and testing. The work shall be constructed and completed in accordancc with -
the Drawings and Specifications and as d:rected by the Supemsnon
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1.1.2  Relevant Provistons =

All relevant prowswns in other Section of these Specnﬁc*tttons shall be apphed here where
applicable, prowdcd that they do not conflict those specified hereafter. -

1.2 WALL, ROOFING, CEILING AND FLOOR WORKS
. L2.1  Cencrete Works

‘Exccpt as olhcnwsc prowded hercm or dlrecled by lhc Supemsnon lhe concmte remforcnng
steel bars and formworks shall be performed in accordance with the provisions of conceete
works as stlpulated in Section E of these Specnﬁcatlons

The class of concrete to be uscd for the building and other stmclures shall be of class C, and
levelling concrete shall be of class H. All concrete shall be made with ordmary Portland
cement specnfied hereto. - :

1.2.2 Masonry Wor‘:ks
(1) Concrele Hollow Block Masonry
(a) M'atcnals
(i) - Concrete H;j?lbW Btock Unils

Concrete blocks shall consist of three {3) core units with ndmm’d face 190 mm x
390 mm x cither 100 mm or 150 mm thick conforming to the requitements of JIS
A 5406 'l YPB B ASTM C 67 and C 126 or approved equwalcnt

All units shall have the minimum compresswc strenglh of not less lhan sixty (60)

kgfiem?2. The Contractor shall furnish such’ stretéher, cornet, § jamb and-bond

beams required to complete the work as indicated. Al units shall be true to size,

without cracks, chips, sphts or other defects whlch may umpalr lhelr slrength
~ andfor durability. '

(ii) | Montar

* Moittar to be used for laying hollow block units shall be proportional by volume
of one (1) part Portland cement and three (3) parts of well graded ‘cléan coarse
sand, and with addition of hydrated lime not to exceed one- tenth (1/10) the
combined volume of cement and sand for cavity walls.” Add 0.912 liters of |
water-proofing admixture per sack of cement for mortar in cavity walls, The
watee for mortar shall be'clean and free from injuiious amount of acid, alkali or

“organic ma(tcrs Oniy sufﬁcient water to make a workab!e msxture will be
penmlted h : : S
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(m) Groul

: Grout for ﬁllmg cells in masonry units Sh'l" be one (t) pan of Porlland cement,
three (3) paris sand, two (2) paris pea gravel, and one- tenth (1/10) lime putty.
Add admixture as specified in item (if) above for grout in cavity walls only.

} @iv) Remforcmg Bars

Do Blocks shahl be remforccd wuh mild steel deformed bars Vertical rcmforcement

* - shall be D 10 bars at two (2) units intesval for 150 mm and 100 ram thick blocks
to form as vedical reinforced studs. Horizontal reinforcement shall be D10 bars
at three(3) units interval (every thicd course) :

- 'The vertical bars shall have no joints as a rute and the ends shall be anchored into
concrete beams (o a length of at least forty (40) times the bar diamneters. The
horizontal bar joints shall have an overlap of at least forty (40) times the bar
diameters. - Intersection of the bars shall be securely tied with wires. The
reinforcing bars for the perimetecs of the opening shall be of D 12.

(b) Sawmples and Tesling
Samples of concrete hollow block shall be submitted for the approval of the
Supervision before the beginning of the work If required by the Supervision,

masoncy uni{s shall be tested.

Five (5) samples from every 500 units shall be taken at random for testing. The tesling
shall be performed by a laboratory approved by the Supervision and the cost thereof

shall be charged to the account of the Contractor. Concrete hollow blocks, represented

by such samples failing to meet the requircments under ASTM C 67 and C 126 or

o approved equwalcnt shall be rejected. . -

J(c) Laymg

Concrele surface to receive thc_conéretc hollow block shall be cleaned and thoroughly
welted prior to laying the masonry units. All magonry units shall be cleaned and all
dust or dirt removed from the surface before laying and shall be laid dry. Fractional

- parts of units will not be permilted as long as complete units can be used. All masonry

shall be laid tru to plumb and toaplane surface. .

: Eve;y cell where remforcmg bars are ;nserted and block are joint, shall be compactly

filled with the specified grout,

i

Joints shali be 10 m tiiicﬁk, wiih fult mortar éovﬁragc on the face shells and on the

.., webs surrounding the cells. Joint shall be as uniform as possible. o
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Perpends shall be flush joihlcd straight, clean and unifornvin thickness and shall be
executed by pressing the modtar fiemly and tightly into place with a bent 6 mm rod,
Thls opemtion sh':ll be done after the mmal set has taken phce

- Laymg of block shall not exceed 1 6 meters in height per day.

Partition watls shall be carried up to the underside of the slab or beams except where
‘otherwise noted in the Drawings, Pip_es and conduits to be inscrted on the concrete
i hollow block walls shall be embedded in such a manner as not to cause any damage to

s lhe block In no case, sha]l the blocl\s be chippcd for embcddmg the p1pcs

(d) Lmtels
- Opening in masonry walls over 600 mns wide shall be provided with concrete lintels,

reinforced with at teast lwo I) 12 bars bemg extended at least 200 mm into the
adjomtng walls. o o .

All cells of thc blocks d{rccﬂy bclow the extendcd lmtcls shall bc ﬁllcd with specnﬁed

grout,
(e) Cleanmg

The block WOrk shall be cleaned down on compieuon by removmg ail ﬂurplus mortar
to the satisfaction of the Supervision. :

1.2.3 PLASFERII\G WORKS
(1) CementMonar

The sand to be used in the cement mortar shall bé elean, hard, solid and dutable and shall not

contain harmful amounts of dust, mud, organic matters or other ob}ectlonablc nnuer The -

sand shall be well graded within the followmg limits:

For first and sccond coat * - Max. granule size; 5 mm _
- Forfinishcoat - Max granulesize: 2.5 mm o0
For tile bed o ‘ Max granule size: 5 mm '

Thc mix pmpomon of lhc cement mortar by volume shall be as follows "

For first and second coat ~~ * Cement: Sand = 1 : 30
For finish coal Cement:Sand=1:3 :
l‘orhle bed _ Cement S'md = l 401' 1 3 o

Lime powdcr may bc mixed in the moitar for ﬁmshlng ‘coat at’ IO% of sand by voiume,
excessive use shalf not be allowed. Linie shall be sufficiently hydrated before use.
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- (2) Watenproof Cement Moxtar

Waterproof cement mouar shall be made by nuxmg a waterproof agent mto ordmary cement
mortar. The Contractor shall be responsible for selection and quality of the waterproof agent
and obtain approval of the Supervision, ‘The mixing and apphcatton shall be in accordqnce
with the manufaciurer’s msimcnons

+ (3). Expanding Grout ' -

An expanding grout shall be used around any pipe or embedded melals passing throgh a
- conerete wall where water may stand on one or both sides of the wall and where the pipe or
-embedded metals dre not embedded in the initially constructed structure. The grout shall
expand upon setting to effect bonding of the grout to the main concrete and the pipe or
_embedded mictals. An approved expanding agent shall be 1mxed in ccment mortar
confonmng to the manufacture’s instructions. : : ;

. (4) Metal Wnrc Lath

- Melal wire Iath shall be of g'ﬁvamzed expanded metal w1lh dlamond mcsh hawng a inetal
- 'sheet thxckness of nol Iess than 0.3 mm. _

‘ (5) Apphcauon

The suri’accs which are to receive scratch coat shall bc free from all lamncc scum, loose
~ carbonate scale, loose aggregale, dirt and other foreign matters. In case of cement mortar or
concrele block surface, they shall be sufficiently and uniformly dampened immcdhtely
before the application of mortar. Concrele surfaces shall be kept wet for 24 hours prior to
the application of mortar. SR

~*Where shown on the Drawingé or directed by the Supervision, metal wire Jath sha!l be fixed
- to the brick, concrete block or concrete walls before applying ccment mortar plaster. The
metal wire lath shall be fixed to 1hc structure with staples, :

| Cement mortar shall be used wuhm 90 minutes from the time of nnxmg Retempering shall
not be pcrm:ttcd :

The rendering for tile works shall be made in 2 coats to 18 mm thick and its suiface shall be
cross scratched. In case of cement mortar finish, mortar shall be applied in 3 coats making
the total thickness of 30 mm: for floors and 20 mm for other arcas. Concrete floors may be
- plastered in one coat if the surface arc smooth and level upon approval of the Supervision.
Reduction of number of coats and total thickness in other areas if proposed by the Contractor
" shall be subject to approval of the Supervision. Cement mortar finish shall be metal trowel
- finished unless otherwise specified. When the finish coat is applicd the entire surface or a
bay of floor, wall or ceiling shall be finished in one operauon in order to minimize joint

_ nnrks



Where expansion and control joints exist in the base structuse, provision shall be made to
prevent cracking of the cement mortar by inserting metal expansnon beads within the coalmg
thickness in a manner approved by the Supems:on : :

The ﬁmshed surface shall be pcrfectly plumb or level as the case may be except otherwase
specified without any bulging, runs, bruises or stains. 5

Scratch coat shall be applied as soon‘ as possible after construction of the base structure to

allow at least 1 week d:ymg time until lhe finish coat.

Aﬂer apphcalmn of each coat, thc surfaces shall be kept commuously damp for not less than
/48 hours, and then allowed to become thoroughly dry. Moistening shall be started as soon
- asthe surface has hardened sufﬁc:enlly not to cause dlsplacement or damage ‘

(6) Colored Cement Monar Spray

The sand to be used shalt have the same guality and grading as specified in this Sub-

paragraph. The mix proportion of the colored cement mortar shall be 1:2:6:9 in ratios by

volume of while cement, ordinary Portiand cement, slaked lime and sand. ‘Waler proofing
admixture and pigment of an approved brand shall be added to the above mix proportions to
be approved by the Supervision. Colored cement mortar spray shall be applied in two coats.
The first coat shall be applied thinly and the second coat in sufficient thickness to produce a

vniform appearance in color and Iexture The second coat shall be apphed 24 hours after the

ﬁrstcoat
:, 124 . Bi(.llll.]il’lOllS? Waferproofiné Works
;(l) General - | o o L
© Waterproofing for roof, and toilet and shower room floor shall be of 3-pfy ﬁnd 2. -ply buiilt-

up asphalt waterproofing respecuvely consnsilng of the followmg from lhc boltom in order to
the top: S SR 2

' 3:-Ply built-up roofing. - - * o 2-Ply buijlt-up roofing -

- Asphalt primer - Asphalt primer

- Asphalt compound - Asphalt compound

< Asphalt felt {1st fayer) .. .- Asphalt felt (I stlayer) . - & -
- Asphalt compound o .+ Asphalt compound

- Special asphalt felt ' v - Asphalt felt

@ndlayer) . - . .+ . i (2nd layer) -
- Asphalt compound s - Asphalt compound
- Asphalt felt 3rd layer) . - R SRR

- Asphalt compound

L6 -
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*(2) Matenal

Asphalt primer shall bc of factory mixed primer eomposed of blown asphalt, solvent mphtha
and benzine in an approxlmate weight ratio of 4.5:3.0:2.5.

Asphalt compound shall be of blown "!Sph‘llt hwmg the followlng characlenshce

-:Penelralnonmdox - e 15 --25 :

Melting point . -1 100°Corover e
Malleability (Daw Smith 25°C) ¢ 2orovet

Asphalt felt shall be a bituminous sheeung with a coatmg of high penelranon index asphall
- .wuh fabric relnforcemenl T ; : . ;

= :The Contractor shall submlt specnﬁcauon sheets and sqmple of lhe rooﬁng matenals to the
Supervision for approval.

(3) - Application

~ Substrate for the roofing shall be made by applying cement mortar plastering on concrete
surface, All extemal and mternal angles shall be lmde round in a radius of not less lhan 50

Smm.

Asphalt pnmer shali be applled only on the baso ceinent snortar completely dried at not less
~ than 0.3 kg/m®. Then the first layer of asphalt felt shalt be fixed using asphalt compound
- applied hot at not tess than 1.0 kglm - The second and third hyers shall be fixed following
. the first layer with asphalt compound at not Iess than 1.0 kglm Top asphalt coat shall be
- applied not l¢ss than 2.0 kg/m over the entire face of roofing. _ : :

- All laps shall run parallel to the slope of the roof and joints shggered with 50 mm side laps
and 75 mm end laps Care shall be exercised not to leave air bubble inside the layers of

rool“ng

| ‘Roof' ing work shall be performed by skitled workmen in this t(ade The work sball not be
performed on a damp or rainy day or at any time considered unsuitable by the Supervision,

@) P:olechon Concrete on Bunlt-up Rool'mg

' Malenals such as cement aggregate and sand m:xmg, casting and curing of concrele Sh'lll
comiply with appllcable prowslons in Section B Concrete Works hereto, - :

“The concrete shall cover the entire faces of the roofing in a thickness of 10 cm.

17.



‘The concrete shall be provided with expansion joints to the full depth in a grid patiern of not
targer than 3 m. Top of the joint shall be filled up with '!Sph“tlt compound toa thnckness of
*25 mm on top of bituminous or fo'xmed plastic board. ; Lo

(5} Altcmatwc Waterprooﬁng
The Conlr'\clor may use¢ an altcrmtwe waterproof' ng upon approval of ihe Su pervision
subinilting him required data and information, Total unit weight of the alternative rooﬁng

system shall not be heavier than the one specnﬁed

' (6) Guaramce

T he Comractor shall guarantee that 1f any leakagc should develop in the areas treated by him

within two (2} years from the date of completion of construction due to defective materials or

workmanship, the Contractor shall promptly make repairs thereto 1neludmg the prolectlon

concrete at his own expense
- 1.2.5 Carpentry and Joinery Works
'(l) Matenals :

Tnnber shall be of smlable kmds for the purposes and the best grade of each kmd whlch are
avmlable Ioeally Selecnon of tlmber shall be subjcct to the approval of the Supems:on

CAll umber shall be well scasoned qnd sh'xll be free from large knots ﬂaws, sh'lkes or

blemishes of any kind. Timber with loose, rolten or dead knots will not be accepted. Sawn
- timber shall have the shape and size shown on ihe Drawmgs lw:sted or warped nntenals
shatl not be used. T S Sl

Timber that splits, shrinks or warps after construction from want of seasonmg, unsoundness |

or bad workmanship shall be removed and replaced at the Contractor’s expense

The whote of the timber stored on the Site must be prolected from the weathcr and properly |

stickered and siacked to fnf ford free c:rculahon of an' around all faces

i : SR L

(2) Workman Shl p

All work, whether factory made or job made, shall be exccuted by qualified workiien, welt
skilled in the trade, and shall be strongly, neatly and aecumlely ﬁlted framed and ﬁmshed
throughout, in kecping with the best trade practice. S e

All work shall bé accurately spiked, nallcd anchored strapped or bolted, using haidwase of

ample gauge and length. All finishing lumber shalt be secured with approved quality
finishing nails, well and truly sets. . _ _
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Runmng members shall be in the longest lengths attainable, ahgned and carefully matched

- for grain and colour,

Mechanicnl and electrical work shall be checked so that important framing timbers shall not
be cut. The wood members shall be properly framed toge!her so that pipe shall run between
them,

Wood members not o be painted and having direct contact with concrete or cement mortar
shall receive a coat of approved wood preservalwe : .

)] Wooden Door Frames |

All wooden door frames shall be made of hard wood and mortise jointed. The door frames
shall be moulded as shown on the Drawings or as directed by the Superv:smn 'md sanded

and pulty applied to a smooth surface to recewmg oil pamt

(4) Wooden Cenlmg Trim and Casing

Where shown on lhe Drawmgs wooden ce:hng lrlm and casing shall be of well seasoned
wood having dimensions covered shape as shown in details on the Drawings. The joints
shall be carved to a smooth and true to line. At the corner of walis for eeihng trim, the _|omt
shall be mitered.

(5) . Blmd Boxes.

Blmd boxea shall be fabncated and mstalled as shown on the l)rawmgs usmg 25 mm lhICk

wooden board with adequate ribs. They shall be carefully fixed to the walls above windows
by means of battens fixed on the walls and ceiling joints. The surfaces of the blind boxes
shall be oil painted '

(6) Wooden Hand ralls

(Wooden handralls shall be moulded and pohshed as shown on the Drawmgs and ﬁxed to the

metal base using screws at 30 cm intervals. The surfaces of handrails shall be coated with
clear lacquer.

(7) - Cupboards

| Cupboards shall be fabricated and instatled as shown on the Drawings. The cupboafds shall
e firmly fixed to the wall and ceiting and oil paint ﬁmshed Samp!es of all h'lrdwares shall

be submmed for the Supemston $ approval
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- 1.2:6 . ‘Terrazzo Works'

(1) Materials
. The marble stone chips to be used for terrazzo warks shall be of haid and durable marble
stones and of colors approved by the Supervision. The grading of the stone ch:ps shall be

as follows

Pcrccmage (by wcight) passing L
through 20 mni mesh screen - 100%

Percentage (by weight) passing
ihrough Smm mcsh screen = 0% -

Colour prgmonts shall bo addcd to produce the rcqurred colour patlorn Samples shall be
- submitted l'or approval of the Supervision,

~The marble chips shall be mixed with white cement p’iS(ﬁ: in a ratio of 1:3 one part of whntc
: cemenl paste and 3 parts of marblo ChlpS in volume T S

: Tho lerrazzo blocks shall be rcmforced by No 0 gauge stecl wire wrth 200 mm mlcrval in
both directions. TR

After sufficient hzﬁdening of the terrazzo coat, the surface shall be grounded with emery

powder ranging l‘rom coarse 1o ﬁne and pollshcd wrth wax to a lummous and satrsfactory

fi msh
(2)  Terrazzo Trlos and Blocks

. Terrazzo tiles and btocks shall be precast to the dimensions as selccted by thc Supcrvrsron

The precast temazzo tiles shall be laid over a base cement mortar and lard levcl and plumb as .

the case may be with butt joints. Joints shall be made as inconspicuous as possible. White
cement pasie colored with pigments to the color of the terrazzo shall be filled into the joints.

I.2.7 Tile Works
(l) Malonals

Al tiles to be uscd in the works shall be of first chss qualaty Tho colors and shapcs shall be

reasonably uniform, The exposed face of the tile shall be a smooth; even surface uniform in

texture, frce from warps, laminations affecting their qualily, appcarance and strength.

Typical samples of the kind and grades of ulos specrﬁcd -'md proposcd to be used shall be
submilted to the Supervision for approval.
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(2} Ceramic Mosaic Tile

Ceramic mosaic floor tiles for toilets and showcr room shail be 50 mm x: 50 mm x 7 mm
- unglazed tile. S R

(3} Ceramic Tile

Ceramic tile for interior wall used in toilets and kitchen shall be 100 mi x 100 mm x 6 mm
approximately in size. The ceramic tiles shall have glazed surface and cushion edges.
Trimmer shapes such as bulldoze, cove, base curb, eic. shall be cmployed as reqmrcd and
as far as available. : : o

(4) Acid-proof Asphalt Blocks

- Acid-proof asphalt blocks shall be made of hard aSphaIt and s'md, and have approxnmtc
dimensions of 240 mm x 120 mmx {5 mm, L o o

(5) Setting -

- Surfaces 10 receive the tite shall be clean, free from dir, oil, grease and other deleterious
~ substances. Mortar for setling bed shall be mixed in the proportion of one (1) part Poriland
cement, one (1) pawt hydrated lime, six (6) parts of clean sharp sand. The mix propomon of
scratch coat shall be spec:fzed in_ Sub- paragraph 122 Plastcrmg Work in these
Specifications, . C o S

| (a) Setting of Ceramic T:Ic to Wal!

Concretc andfor concrete hollow block surfaces to recewe the tile shfall be cleaned frpe

from loose materials and soaked with clean water immediately prior to application of

the scratch coat, Scratch coat shall be applied not less than twenty-four (24) hours

“before starting the tile setting. Scratch coat shall be not less than 6 mm thick and

... pressed sufficiently to ensure proper bond as the setting bed, While the mortar is still
plastic the scratch coat shall be cut with a trowel at all interval vertical angles.

- The scratch coat should be moistened thoroughly and then temporary screed shall be
applled wnh mortar to provide for a true plumb surface The setting bed shall be
applicd and floated flush with screed less than lwcnly (20) mm thick. Rctcmpenng
shali not be al!owed N . : .

. Wall tite shall be set by trowcllmg a skim coat of neat, Portland cement on the wall and
applying a skim coat to the back of each tite 'md lmmednately floating the tile to the
wall, _

Al vertical and horizontal external comers shall be laid tim to tilés. Ceramic tiles joint
shatl be 2 mm wide with white cement paste and susplus geout shall be cleaned off.



(b) Sélting of Ceramic Mosaic Tile to Floor

Mosaic tites shail be laid with 1:3 volume on a cement-sand mortar in perfcct ahgnment
and to slope uniformly for drainage as the case required.

Joints of mosaic tiles shal! be 2 mm wudo umform and true to lmo ang filled with
white oement

L3 DOOR, wmoow AND LOUVER
I.3.1 Wooden Doors
(1)  Wooden Door Leaves

Before manufacturing wooden doors, the Comractor shall submit shop drawmgs showmg
complete details of the door for approval of the Superws&on & :

All wood surfacos‘ shatl be sanded and pudty filled to smooth surfaces to ;eceioe oil 'p‘aiﬁtin‘g.-
All wooden door leaves shall be hollow cored flush type, 40 mm thick, with poncs or
- louvers as shown on the Drawings ‘and shall be faced elther wnh 6 mn thlck f“ rst gmde .

waterproof pl ywood or natural wood face panel

The plywood shall be covered with lauan lamina, putty pollshed and oxl pamtcd Panés or
louvers, if provided, shall be fixed with adequate bcads

Frames shall be fixed to the opening in concrctc walls usmg wood wedges. synlhonc
adheswc nails and clamps if rcqmred ‘ ' a

(2) H’lrdwaro

"l‘ho Comraclor shall supply and mslal! tho h'lrdwarc for tho wooden door as llslcd in
Drawings.

The Contractor shall submlt calaloguos or samplcs of lhc hardwaro to 1ho Superwsuon for
approval. i

The hardware shall comply with the following rethiremeol:

Hinges - Factory-painted steel or sta:nlcss steol 13 cm m apprommatc size, 3 _
' hinges for each door leaf ' '

Knobs Stainless steel

Lockséts ~  Bronze, cylindrical lock, 3 sels of key$ 0 bé furnished
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- Door

closures  Die-cast aluminum body, il and spring aclivated with 90 stop device
Push and - - o : o
pull handle For toitets door, plastic made 15 cm x 25 e in size

- The Contractor shall supply mastee key sel as directed by the Supervision.
1.3.2  Metal Doors, Windows and Louvers
: f{]) M'ltemls
| Materials for alt doorg, windows, louvers and frames Sh’l" be free from defects 1mpamﬁg

their steength, durabmty or appearance and shall be the best of their respective kinds. They
shall be made to suslam safely simms or slresses to which they nny normally be subjected

(2) Shop Drawmgs S

The Contractor shall submit shop drawings of all work for approval of the Superwsnon He
shall carefully verify all dimensions at the Site so that proper adjuslments can be made.
Shop drawings shall show in large scale the details of the various parts indicating the

methods of anchoring and securing the work, its reinforcement, and the schedule hstmg the
quantities of each kind of door, window and louver and its location.

' "(3) anmg

All stecl work shall be thorough]y cleaned of rust, oil, grease and other 1mpunues and then
given one shop coatof a pnmer Parts :naccess:ble aflcr asscmbly shall be pnmed in the

*shop before’ assembly

All shop pnmed surfaces damaged in lhc field shall be c?eancd and reprimed wnlh the sane
“paint,’ S . ‘

(4) Steel Door Leaves 'md Framcs

Hollow steel door leaves shall be fabricated from cold rolled shcet steel The minimum
metal thickness shall be as follows: : T :

*_'Panel AR v Lemm
_ Suffener plates and anchor plates 23 mm

" Thé door leavcs shall be fuil flushed seamless pane[ 40 mm thlck unless otherwise
SpeCIﬁed : SRR : :
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Doors shall be mortised and reinforced for hinges and locks. Doors shall be reinforced for
closures and other surfaces supplied hardware where required. -

Door frames shall be formed of cold rolled sheet stcel Thc minimum metfrl thickness shall
be as follows: _ , )

Frame T 23mm.
Acchitrave : 1.6 mm
Threshold @ 2.3 mm

The frames shall be blanked, reinforced, drilled and tapped to receive template hinges and
locust strikes. They shall be reinforced for sutface mounted closures where requrred All
. frames shall be prepared wrth mbber bumpers - S :
All frames sh'ﬂl bc ﬁxcd to the struclure w1th wclded or snap in anchors T hc fmmcs shall
be furnished with a spreader bar attached to the bottom of the jambs; where no floor finish
oceur to conceal these spread bars, stainless steel channel shall be used, welded to the back
of the jambs

| Frames shall be securely caulkcd wuh approved caulkmg matenal on exterror walls Thc
frames shall be extended to accommodate transom where they occur.. | - . W

| (5) Aluminium Doors, Windows., Louvers and Fromcs

The aluminivm doors, windows, louvers and feames shall comply wilh the requirenents JIS
A 4702 and A 4706, or approved equivalent industeial standagd. Catalogue of lhe products
shall be submitted for approvai of the Supervision. S i _

Alummmm doors wmdows louver:. and frames shall be fabncated of extruded alummrum
sections and aluminium plates.

Fastening devices such as screws, bolts nuts, rivets ete. shall be of aluminium or stainless
steel. '

Washers shall be neoprene rubber, aluminium or slamlcss s!cel
Scahng nntenats shall be polysulfide rub'oer

All external faces of aluminium shall be ﬁpplll‘,d with peelable protecuon ﬁlm or 1he like
before dispatching from the factory. : PR e

~ Where aluminium faces come in contact with steel, masonry, oc other matesials, they shall be
treated with a coat of zine chromate or alkali-resistant biluminous paint before installation,
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(6) Fixed Steel Louvers and Frames

Frames for the louver shall be l‘abncalcd in the same manner as steel door frames as

specified before and as shown in the details.

© Louver blades shall be made of cold rolled steel plate of 1.6 mm thick and propcrly formed
- to prevent storm water from driving into the interior space and to allow air flow at an

acceplable resistance. - .

(7) Insect Screens |

]nsect screen shali be fabncated of exlruded alumlmum frames with wire sccurcd in framcs

to the inner side of windows and louvers by means of spline or galvanized screws, Screen

. unit shall be removable and rc\wrab!e Scrcen wire shall bc aluminivm mesh, stainless niesh

or other approved wire.

(8) Instalhuon

A!ong the nms of thc opcnmg in concrete bnck and concrete block structures for the door,
window and louver anchor mctals shall be precmbedded ina proper interval as the w0rks

progress. .

- Before installing the frames of door, window and louver, the fim of the opening which come

in contact with them shall be cleaned of all loose and foreign malters and the prcembedded
anchor metals shall be exposcd and extended.

 The framcs shall be set in place with suitable wedges plumb and true to line and then rigidly

fixed to the stcucture through the fixing metals. The space between the frame and the
structure shall be plugged with cement mortar, - Exterior perimeters of the frame shall be

. sealed with approved caulking compound.

After glazing and painling works have been completed, all movable parts of the door and
window shall be adjusted to ensuce proper fitting and functioning.

(9) - -Steel Rolling Shultcr

_.A steel rolling shutter capable of both elecmcal and manual operation shall be installed as

shown on the Drawmgs

All stecl plates and angles, Welding and riveting shall be performed in accordance with the
structural steel works as specified in Section H of these Specifications,

The shulter shall be rolled-up type composed of slats, guiderails rolling drum and cover

case, with a motor, motor control gear, safety swntch and all wiring from the safely switch
and all other necessary accessories,
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Specifications forlhevari‘oﬂscomponemsshallbeasfolldws:r P @

- Slat . Hollow type, steel plates 1.2 mm thtck designed agamst a wind
“velocity of 25 m/sec, :

‘Guiderail - -~ 2.3 mm thick roll-formed steel plates, depth of 65 mim with safety

oo s gtop at a height of 2.2 mi above the floor, - The guiderail shall-be
anchored securely to the concrete jambs and shall be finished flush
with the surroundmg surfaces, :

Cover case 1.6 mm thick stee? platc wuh 1dequate rcmforcement and mspecnon
‘ R hole. s S
Motor Electric power source: A.C., 400-volt, 3-phase, 60 Hz, operation

~ speed: 3 to 5 m/min, Motor to be installed in the cover case.
Operation box Install on the side wall at adequate height and provided with both
electric and manual operation devices complete with all necessar y
accessoncs and prowded with a stam!ess steel door st

The manual operation device sha}l be sultably ggarcd to allow opentlon by one man.

The Contractor shall submit detailed shop drawings prior to fabrication. - Fabrication shall
not be cominenced until shop drawings have been approved by lhe Supems;on Patnhng
shall be as specified in Sub- paragraph 1.4.3 hereof, : S
(10) Pinish Hardware

~The Contractor shall supply and install all necessary hérdwja'ré for doors and windows as
shown and as specified below. Samples or catalogues of all hardware shall be submitted to
the Supervision for approval.
The hardware shall comply with thé following requirements; -+

Hinges :  Stainless steel.pivot hinges, 2 picces for éach door leaf, *

Floorhinges + 'Casl iron body with stainless steel cover o:l and spnng
activated with 90° stop device,

Knobs, lever handles 1 Slamles_s steet or chrom.mm‘ plated bronze, =
and fasleners S R P S T R R T

Lock sets i Bronze, cylindrical Idck'.-'with'ii'sels'of key, "
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Door bolts . Chromium plated bronze or stainless steel, sucface or

flush type.
Door stops : Wall or floor mounted type with rubber bumper and
' EREEE ~ holde: :
Door closer : i Dze— ast aluminium body, oil or sprmg actwated with

hold-open featum

Push and pu!l plate :  Bronze or stamless steel made 1pprox|malcly 230 mm in
: . ' square. - : : : :

The Contraclor shall su pply three (3) naster kcy sets for groups of the key sets as d:rected

- by the Superwsnon

’ 1.4‘. . GLAZING, CAULKING AND FINISHING WORKS

1.4.1 Glazmg Works

(l) Matenals .

The brand and quality of glass shall conform te JIS R 32017 to R 3204 or approved
equivalent and shalt be subject to the approval of the Supervision, The Contractor shall; if
he proposes alternative products, submit catalogue and samples to the Superwslon for hls
approval _ ; .

“The type and thickness of glass shall be determined by depending on the service and the

dimensions of panes so that they may safely withstand the strains and stresses to which they
may normally be subjected and stitl fulﬁll their intended purpose. - :

(2) Installation

All panes shall be accurately cut to fit in the places with 4 mm clearance all around, All

. panes shall be set in vinyl glazing beads applied on all four sides for the full length and using
- spacer shims and clips at intervals recommended by the glass manufacturer, Pangs for

aluminium sashes shall be set evenly in the rebates. Panes for wooden frames shall be fixed
with triangular wood stops. All panes shall be cleaned and polished when the building work

is completed..

The Contractor shall be held fully responsible for any defective glass, curing of glass and all

. scratched, damaged or broken glass which shall be immediately removed and replaced.
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- 1.4,2  Caulking ‘Works
(l) Matenal

Caulkmg compound shall be of one compenent po!ysulﬁde base compound Color of the
compound shall genecally match the color of adjacent materials, Primer and Jomt filler shall
- be of types recommended by the manufacturer of eaulkmg compound :

(2) Apphcal ion

All caulkmg shall be done in a manner to complelely seal the _|omts ﬁgams: wmd rain and
dust _

If caulkmg sp'lces exceed 13 nun in dcplh the;r bottoms shall be packed sol:dly with jomt
filter or backstop to within 13 mm of the face of the work and then caulked with compound.
These backup materials shall not adhere to the’ caulkmg compourid, - otherwise bond
breaking tape shall be applied. _

Where cau]kmg compound comes in contact with cement, concrete, brick or other porous
matesial, the latter shall be primed to prevent absorption of oils fron: the compound.'

Caulking compound shall be appl:ed wnh a caulkmg gun Excessive eaulkmg materials shall
" be removed. o : - . ‘

1.4.3 Painling Works
(l) Makten'als

'l‘he Contractor shall submit calalegues and specnﬁcahons of all pamts to be used to lhe
Supervision for approval.

(2) Applicauon

- All metal surfaoes shall be 011 pamted unless other pamts are spccaﬁed All steel componenls
other than galvamzed steel shall be prepa:ed and pnmed in the shOp and ﬁmsh pamted ai‘ter_
eréction.

All metal surfaces to be pamted shall pnor to apphcataon of pamt be prepared in lhe
followmg manner: _
, . i : . P .k . . R *
- All soif or other forcign matter {other than grease and ml) sh'\ll be removed by brushmg or
scraping.

- Oil or grease shall be removed by wiping the sucface with rags or brushes welted with an -
approved solvent. :
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- Bxcessive rust scate shall be removed by hand chipping or by power impact tools.

- Rough welds and sharp steel edgcs shalt be ground smooth, and all weld spaiter shat! be
- removed.

- The whole surface shall bc cleaned by means of s'md biast or ccmbmatlon cf powcred
steel scrapers or steel brushes and sand papers. : :

~ Immediately after completion of th_c sutface prcpa‘raticn,’ approved primer shall be applied;
two coats for the structural steels and one coat for other steels unless otherwise specified.

All wood surface to receive paint shall be cleaned of all ditt; grease, dust or ‘any other
“deleterious matters. All surfaces shall be thoroughly sanded and all nail holes, cracks and
_ any other defects shall be puttied, re-sanded to a smooth and ﬂush finish. The putty shall be

coloted to match the color of the finish pamt ' : :

Spray painting cquipmcnt shall have suitable air pressure and paint flow controls. Air lines
shall be equipped with moisture and dirt traps. The paint shall be continvously stirred

during the painting process. - The paint shall be mixed and “ipplled in accordance with the
manufacturer’s recommendations. . P -

Pa:imi_ng shal!' not bc done in rain, fog or mist; or at any other time considered unsuitable by
the Supervision. All the surrounding works shall be protected in a suitable manner from
pamt drops and overspray

Color shall be latcr demgnated by thc Supewmon Thc color of primer and each ﬁmsh coa:
shall be contrastmg m order to dxslmgulsh the work progrcss

| Quanlitlcs of pamt appllcd in each coat sha!l not be Iess than 0.09 kglm

The finished surface shall show a smoolh and umform fi msh l‘rcc from any stams 'md sh'111
be uniform in color and shade. .

(3} Oil paint to Steel Surface

Painting shall ccmprise one or {wo coats of anti-corrosive paint and two coats of oil paint.
Sufficient time shail be 'dlowed for drymg between each new coat,

: Galvamzed metal work to be pamtcd shall be first ctched with 5% accllc acid and washed
_¢lean bcforc priming.. ; . _ _

@) il Pamt to Wocden Surfaccs .

| Pamls shall bc apphed in 3 coals mcludmg one coat cf pnmcr pamt Sufﬁcicnt time shalt be
allowed for drying between each new coat.
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(5) Vinyl Emulsion Paint

.The cement mortar shall be left to dry for a minimum period of 3 weeks after application.
The vinyl emulsion paint shalt be applied in 3 coats including a primer coat. Minimum 12
hours ch'\ll be allowed before appl:cauon of each successive cmt

(6) Acid- Pr&of Paint

Acid- -proof paint. shall be applied in three (3) coats in accordance with manuf'\clnre $
mstructlons and as approved by the Supervision. - . - Do g

-~ (7 - Clear Lacquer I'imsh

“Wood surfaces shall be carefully sandp'iper smoolhed Clear lacquer ﬁmsh Sh’i“ be applled
- in 3 coats to a clear and uniform finish in shade and toreveal the grain of the wood..

- Y.4.4 Spray Tlle Finlsh

- Spray tile shall be of a solvent base, polyesler resin system temforced with fibers. 'l‘he
spray tile shall be made of emulsion type epoxy resin as a iwain component, and asbestos,
diatomite, pigment, elc. as sub-components, each conductive to good bonding,
waterproofing, malleab:lny and msuhuon The Spray ﬁmshed surface shall be npple
simooth and glossy. A

The Conlractor Sh'lll submit catalogues and s*unples to the Superwsmn for hlS approval

Concrele cement mortar or any olher surface to receive the spray u!c shall bc cleaned of
dust, laitance, loose particles or any other foreign mattess and shall be ground and puttied to
a smooth sucface. The surfaces shall be completely dry and the surfounding structurés,
ﬁumg and fixture shall be propcrly proleclecl from bcmg smeared

The spny tile shall be apphed in strict 'tccordance with the manuﬁcturer s instructions, -
I.4.5 Iutcrior Finishing Works
(1) . Rockwool Acoustic Tile:

Rockwool acoustic tiles shall be of a product of plaster and rockwool having a fissured
surface simulating travérting stone with a white finish; and shall be approximately 300 mm x
600 mm x 12 mm in size, The rockwool tile ceiling shall include the complete metal
suspending ceiling system including suspending bolts, hangers, clips, main runnexs, furing
strips and 9 mm thick gypsum board. The gypsum board and rockwool acoustic tile shall
conform to JIS A 6901 and A 6303 respectively or approved equivalent, The melhod ol‘
installation shall strictly comply with the manufactuicr’s specnﬁcauons ‘ _
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. -.'The entire suspended ceiling shall be installed to the level and lines as shown on the
‘ l)rawmgs and the completed surﬁce shall not hwc a dev:at:on on lcvel orlines of more than

3mmindm.

- The suspending bolts shalt be fixed to the concrete slructure 50 that thc suspcndmg bolts be
- systematically and vertically installed. .

Ceiling access holes shall be provided in the rooms as dirccted by the Supervision. The
access hole covers shall match the surrounding ce:lmg and commuuy of the ccllmg pattern

- shall be mamlamed as much as possnble :

‘ 1Mam sunners shall be provnded at mtervals of approxlmaiely 90 cm, mstalled wxlh allowancc

for adequate camber.” They shall be designed for ceiling loads of 60 kgfim?.

- Furring smps shall be provided at mtervals of 30 cni according to the ceiling material
- manufaciurer’s requicement. Adequate reinforcing and metal framing shall be provnded for
. mounting lighting ﬁxlures, air dlffuscrs and ce:hng access holes ' - :

Gypsum board shall be securely ﬁxcd to lhe fumng stnps wnth the gaIv*unzcd screws true to
level and line. Completed surface shall not have a deviation in level and line of more than 3
mm as per 4 min !ength

: Rockwool acousucal board shall be ﬁxcd to thc gypsum bo'ard by sumble adhcsWe and

galvanized staples recommended by the manufacturer,

Ceiling trims shall be of hard wood and ﬁxed to the wall as shown on thc Draw@gs

2) Asbeslos Cement Sheet I |

Asbestos cement sheet shall be of.hard asbest§§ ﬂlai sheeis; .6 mnﬁ lhlck énd .sh.all 'con.f;nn to

JIS A 5403 or approved equivatent. The asbestos cement sheet ceiling shall include the
compleie metal suspending ceiling system same as specified for the rockwool acoustic tile in

.- this Sub-paragraph,. The asbestos cement sheet ceiling shall be provided for kilchen, toilet

and other places as shown on the Drawings. The sheets shalt be fixed securely to the ceiling
joist with stainless flat head sccews. Joints shall be of open joints 5 mm in width, straight

~and uniform. Ceiling access holes shall be provided in the same manner as specified for the

rockwool acoustic tite. Surface of the sheet shall be finished with viny! crulsion paint as
shown on the Drawmgs

) _(3) ‘V.inyl F!o,or__ Tile

(a) Materials

: mel ﬂoor mes shall be 300 mm X 300 mm x 2 mm lhlck conformmg lo JIS A 5’105 or
approved equwalcm
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- The Contractor shall furish all tiles inclhiding such shapes as dre necessary to produce
~ the requiced pattern and surface finish, cover and rounded tiles for comers and salient
angles. The color and pattem of tile shall be selected by the Supervision.'

Adhesive for laying tiles shall be furnished in sealed eontamers bearrng the
manufacturer's label and mslmchons for application, . : : :

MO Installatron o Co

Floor surfaces upon whrch tiles are to be pIaoed shall be covered wrth a cement plaster

bed 30 mm thick bonded to the structural concrete as specified in Sub-paragraph 1.2.3

. Plastering Work in these Specifications. The plastered surfaces shall be clean and free
- from dust, oil and moisturé, The back surfaces of the tiles shall be clean.

-Vinyl floor tile shall be laid with aghesives upon the plastered suiface in such a manner
as to produice a tiled surface tightly bonded to the floor: Adjacent tilés shatl be butted

tightly together to form stcaight continuous joints and uniform regular pattesns as

shown on the Drawmgs or as prescnbed by the Superwsron
.._(4) Vlnyl Skrrung (Poiyvmyl Soft Skmmg) '

Vinyl skirting shall be installed on a smooth surface, dry and clean. Adhesive shall be
- applied and vinyl skirting firmly placed with its toe in contact with the finished floor. The
skirting shall then be rolled with a hand roller. External and internal corners shall be
installed wr(h performed preces

1.5 MISCELLANEOUS WORKS
1.5.1 Miscellaneous Metal Works
1) Geneial | - : T

All matenals to be used for ihe mrscellaneous rnetal works shati conform to JIS G 3101 SS
41 or approved equwalent unless othemnse specxf' icd on the Drawmgs DS

All steel faces except where embedded in concrete shall be coated wrlh one eoat of pnmer
and (wo coats of oil paint unless otherwise specified,

The work shall be fabricated in the shop as far as possible. The work shall be erecred true to |

tine and straight, accurately fitted with tight joints and mtersccuons Alt works shall be
reinforced whete required. : :

Catalogues and/or shop drawmgs for each 1tem shall be submllted for the approval of the

Supervision.
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(2) Roof Drains and Floor Drains

The building roof and floor drains shall be of cast iron body, heat coated with asphalt.  Care
shall be exercised in fitling the surrounding waterproofing works (o prevent any damage to

- the water proofing membrane. Caulking shqll be appl:ed as requnred

Floor dram_s shall be filted with flat rcmoval cast iton grate. Roof drain grates shall be
convex in profile at least as high as the pipe diametet and the total area of the openings of the

~ grate shall be Jarger than 1.5 times the cross-sectional area of the drain plpc Grales shall be
: ﬁxed wuh NON-COITOSIVE SCIEWS. : e

- Roof dlams shall have two ﬂanges The boltom ﬂange shatl he mtegral with the dram bvody '
. and shalt be set to coincide with the waterproof membrane or with top sucface of the
* surrounding concrete.: The top flange shall be screwed to the bottom flange and shall be set

lower than the surrounding roof finish. The two flanges shall be used to clamp thc roof
waterproof membrane. - _

{3} Hatch Covers

Halch covers to be ms!al[ed in substruclure shall be fabricated and installed with steel plates

. and frames, anchorages, reinforcing stéel angles or channels and hflmg devices as shown on

the Drawmgs or as ditectcd by the Supemsnon

@) Stair Nonslip

Stair non-slip shall be of hard aluminium with grooves or plastic tire for non-slip. Non-slip
shalt be approximately 40 mm wide and installed in full width of each stair tread as detailed

~on the Drawings. The non-slip shall be secured on lhe cement mortar or. concrctc usmg

anchor lugs or surtable adhesive.
(5) Steel Handrails

Stéel handrails shall be provided for the stairs and other places as shown on the Drawings.,

. Steel handrails shall be fabricated of mild steel structural pipes. Embedded feet of balusters
.shall be weld-connected to the reinforcement bars in the structore. Qil paint ﬁmsh shall be

applied to all exposed steel surfaces.,
) SteelLaddgrs and Steel Caged Ladders

Steel caged ladders shall be fabricated and installed to ¢concrete structure as shown on the
Drawings. Anchor plates shall be embedded in conctéte at the proper locations while the
concrele is placed, or recesses shall be left in the concrete for anchors and thoroughly
grouted with cement mortac after seumg anchors. The ladders shall be hot dip galvanized

after fabncquon
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(7) Expansion Joint Covers

Cover for expansion joints shall be provided along the joints on the roof, wall and floor.
- Steel angles, steel plates and wood blocks as joint bed materials and staihless steel plate shall
be neatly fabricated s0 as to preveat water infiltration, allow structural movement and also to
provndc a saushctory finish appeanncc as shown on lhc memgs

: '(8) Door Mals

- Stainless steel door mat shatl be prowdcd at the porch ﬂoor in front of thc entrancc door
The door mat shall be of grates fabricated of stainless steel flat bars into a depth of not less
- -than 30 num, set in a recess provided in the floor. The recess shall be trimmed with stainless
steel flat bars and provided with a drainagc pipe, 50 mm in diameter and applied with asphalt
coatmg Polyvmyl chlondc dnm plpc shall be prowdcd under the door mat recess. -

(9) Ca‘ole Trench Covcrs :

Cable trench cover for floor cable duct shall be of checkered steel plate 4,5 mm thick unless
otherwise specified. Bearings shall be fabricated of steel angles with floor trimmings and
-anchorages. Bearing steel angle framing shall be secured in concrete with steet anchor higs
- at maximum 500 mm spacing. The checkered steel plates shalt be properly reinforced with
steel angles depending on the sizes of the ftoor duct provided with lifting devices and set
flush with the floor finish. Concealed surfaces shall be anti-corrosive pamted and surfaces
exposed to view, oil paint finished. - rt

: (10) Steel Hooks

Steel hooks havmg the 2. 0 ton in suspenslon capacmcs shall be prov:ded in thc elcvator
machine room and substructure as shown on the Drawings or dirécted by the Supervision.

(11) Door Sills

Door sill for steet flush door shall bé made of 2 mi thick stainless stecl plate with a
dimension of 40 mm wide. Door sill shall be provided for in the joint between different
floor finishing and installed with steel anchor lugs the full wndlh of cach door wudth '13
shown on the Drawings. Pt N

(12) Floor Dividers

Floor dividers shall be provided in the joint between different floor finishes. Floor dw:der
shall be of brass or slamless stnps havmg 4 mm x 12 rmmin dimenswns R
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(13) Wired Metal Lath and Welded Wire Fabric

* ‘Wired metal lath and welded wire fabric shall be provided for the portions as shown on the
- Drawings or directed by the Supervision. Wired metal lath shall be tightly fixed to the

concrete and/or concrete hollow blocks with steel staples at adequate intervals,: :

1.5.2 Miscellancous Works

T (l) Downspout

--Downspouts shall be of bell end lype PVC pipe for heavy use, solvent cement connected
- and provided with adaptable vent for effective water flow, Downspouts shall be strongly
secured to conceete columns and walls with 3.0 mm galwnzed wall brackets aid 2.3 mm
“metal straps attached by galvanized lug screws and expansion anchors. Wall brackets sh'zll
be provided for w1lhm 1,500 mm spacing. : S

i (2) Kjtchene(te Umts

Kltchenette smk unit shalt be of composﬁe ofa smk unit, cookmg table and wood cupboard
in the dimensions as shown on the Drawings. The sink unit shall consist of stainless steel
~sink top, stainless steel strainer and melamine resin or polyester faced plywood cabinet.
Stainless steel sink top shall be drawn from one-sheet of more than 0.8 mm in thickoess.
The cooking table shall be made of stainless steel sheet top and melamine resin or polyester
faced plywood cabmel : : .

- Wood cupboards shalt be framed with dovetailed, housed, rebated or locked joints and shall
g be aecurately ﬁmshed to the dmlcnswns as shown on the Drawmgs C

: Shelves and bench tops shall be 25 mm lhxck Bench tops and exposcd edges shall be
i covered wnlh rnelamme of approved color and securely glued in plaoe : :

g Each cupboard Sh'lll be fitted with 25 an thick sol:d core door, which shall be hung ona
pair of steel butt hinges and fitted with an approved push bulton catch and circular fly-proof
ventilator.

~ Drawer shall be dovetailed, glued and housed with a 20 mm thick front and 12 mm thick
sides and back with a'5 mm plywood bottom. - Drawer shall be fitted on tallow wood
S runners and shall have approved handles '

: .The Contractor may propose ready-;nade market producls to Sllll the d:mens:ons of the
kitchea by submitting catalogues to the Supervision and obtaining his approval.
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(3) Foamed Plastic Board

- Joint filler for expansion joints shall be of foamed plastic board 50 mm thick or other
- approved equivalent materials.” The Contractor shall submlt samples of cﬂalogues of the
joint filler to the Supervision for approval. - - . -

(4}  Room Name Plates

Where shown on the Drawing or as directed by the Supervision, room name plates shatl be
provided on the external surfaces of entrance door of each room. The name plates shall be
* - made of acrylic resin plates having approximately 80 mm x 350 iim x 6 nun thick in size and
-+ fixed with chromium plated screws to the doors. On lhe plate shall be engraved Ihc name of
. lhe o0 as dlrec(ed by the Supcmslon S : L .

(5) Venenan Bhnds

Venetian blind shall be of a vertical type made of incombustible glass cloth. The blind shall
consist of a complete set of head roller and aluminium rail, bottom chains and operating
© devices. ‘The blind shall have an adequate dimensions to cover the whole area of the
required window.: The blind shall be fixed securely in the wood head box with flat head
. scréws. The Contractor shal submlt samplcs or c*thlogues of the blmd to the Supemsnon
- forhlsapproval : : S R S

{6) 'I‘ozlet Pamuon

- ‘The toilet partition shall consist of doors and panels with miscellaneous fittings.. The doors
and panels shall be 40 mm thick panel surfaced with plastic laminatéd plywoods. ‘The panel
and door shall be installed in accordance with the provisions of Sub-paragraph 1.3.1
Wooden Doors, in these Specifications. The panels shall be firmly supported and fixed to
the wall and floor with chromiuin plated or stainless steel plate supporting hardware and
clamps. Each panel shall be securely connected together with stainless steel channels. Each
. shall be equipped with complete ﬁumgs cons;shng of door stop. latch and combmahon coat
- hook and rubber bumper. - o T I TR

(’)) Skylights

Skyhghl sh1ll bc of venulator typc consisting of skyhght dome and louvered skyhght wcll
The dome shall be ¢ither double or single dome formed of opa!me tmted acryhc resin or
tempered glass; The dome shall be bolied to the skylight well underneath which shall be

constructed of steels. . The well shall be louvered to serve as a gravity véntilator. -

The dome and the well shall be designed to prevent storm water from driving into the room |
and flashing, condensation guiter and seepage outlet shall be provided to shed water outside.

Catalogs of skylight shall be submitted to the Supenfision for approval, |
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1.5.3 Elcvaldr

(1) General -

‘An elevator shall be provided in the pump house as shown on the Drawings and furher

specified hereinafter. The elevator shall be a product of a reliable manufacturer, furnished
complete with all standard requirements, and equipped with all first grade qualily materials
and mechanisms, conforming to the capacity and characteristics as hereinafter specified.
Catalogués and-shop drawings shall be submiited for the approval of the Supervision.

(2) Desugn Cntena

The clcvalor shall be equ:pped wnth lhe followmg capacity and clnracterlshcs

(@ Load capacuy .. 450kg (6 persons)
(b) Speed - - 60 m/inin,
(c) Operation systemn Collective control
1 (@) No.ofstops = . -5 stops :
) Jamb - : Narrow type, painted sheetstcel
n Sill ~ Hard aluminium
{g) Landing door 2 panel opening painted sheet steel -

. (h)  Opening _ 800 mm width, 2,100 mm height _
) Slgnal | ' Car posilion indicator in car and each floor
()  Emergency alarm ~ Interphone between office
(k) Electric power _ A.C.,, 3-phase, 400 V, 60 Hz

() Emeigencylamp =~ =~ - Tobe provided

(3} Testing and Mainienance
The Conteactor shall subimit a complete data of test performed at the manufacturer's shop for
the approval of the Superwsnon The Contractor shall also provide a maintenance service
free of charge for a minimum penod of twelve (12) months. The manufacturer shall further
provide continuous mamlenance at a fec lo be decided later,

L6 . MEASUREMFN'[ FOR PAYMENT FOR ARCHITECTURAL WORKS

1.6.1 General

Measutement for payment and payment method hereafter specified shall be applied to the
architectoral work items in the Bill of Quantitics. All works shall be complete in every
respect finished, installed, consteucted and tested in accordance with the Drawings and the
Specifications and as directed by the Supervision.

All work items shall include all costs 1o complete to respective items inéluding those for
related works as specified and any other incidental works which are not specifically

"~ mentioned bulreasonablymfcrable
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