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16. .,:Thé,Contractorﬁshallﬂéﬁbmit.to_the Engineer for
approval five (5) :sets of. complete specifications. drawings

and data for materials and equipment to be supplied undex the

Contract within fourteen (14) days from the Engineer's order
to commence._- T

However, 1t is to be understood that approval of the
pec1flcatlons, drawings and data will not exonerate the
Contyractor from any respon31b111ty as stipulated elsewhere
1n the-€éntract.

MEASUREMENT AND PAYMENT

17, (1), . Payment for temporary works such as access road
Contractor's staff quarters, office, stores, water and power

_ supply systems, etc. stated in SECTION A of the Bill of

Quantities shall be made in Such manner that fifty (50) per-
cent of the Lump Sum prices in the Bill of Quantities is paid
when the Engineer certifies that the Contractor has provided

~his offices stores, access roads, etc. and has become

operational.. The rest of fifty (50) percent shall be paid
upon completion of the whole Works and upon their removal,
where directed, from the Site.

'(2) Payment for land clearing and removal of trees speci-

fied in Clause A.0l in the. Technical Specifications shall be
made at the Lump Sum in the Bill of Quantities. No payment
will be made until the completion of the work under this item.

{3) . . Payment for the assistance of the Engineer's staff
in the Bill of Quantities shall be made at Lump Sum, and no
payment shall be made until the completion of the whole Works.

{4) Measurement for excavation will be. made foxr the net
volume in cubic meters of earth excavated from the natural
ground surface to the :lines and grade shown on the Drawings
or as directed by the Engineer. Payment for excavation
measured as above shall be at the Rate entered in the Bill of
Quantities, which shall include the cost of excavation,
trimming of side slopes, draining, earth slip or slide
prevention; laying out, constructing and maintaining catch-
water drains in good.order during:the works; hauling and
disposal of the excavated material; backfilling for structures,
except if it is already covered under other items in the Bill
of Quantities; removal of materials in earth slips or slides,
including the costs of all materials, labor, depreciation of
equipment, and all else necessary therefor and incidental
thereto. :
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(5 - Measurement of embankment shall be made for the net

- wolume of filled materials measured in cubic meters after

compacting and trimming of the slopés as shown on the Drawings

‘or -as directed by the Engineer. -Paynent for earthfill in any

embankments measured as above :will be made ‘at thé Rate in the
Bill of Quantities for: : S

(a) - Embankment, and
(b) Embankment with borrowed materials

The Rate of any embankment shall lnclude the cost of
strlpplng, foundation preparatlon, pla01ng the materlal,
sortlng, strew1ng, harrowlng, trimming, waterlng, compacting
in accordance with spec1f1catlons for respectlve embankment,
and finishing-up of side slopes, extra filling and all else
necsssary therefor and incidental thereto.

In addition, the Rate of "Embankment” shall be
deemed to include the cost of handling and hauling of the
material excavated which will not be covered in the Rate
for excavation. The Rate of "Embankment with borrowed
material” shall include the cost of all works involved in
opening borrow pits, such as clearing, stripping, drainage,
slope protectlon etc., . flnlShlng of 51de slopes of borrow

*_plts, and all costs for excavation in borrow pits, handling

and hauling fill materials to the Ffill site from the borrow
pit.

(6) | Measuremenf for backfill for structures shall be made
for the net volume of filled materials measured in cubic meters

_after compacting and trimming of the'slope as shown on the

Drawings or as directed by the Engineer..

Payment for backfllllng of the structures measured as
above shall be made at the Contract Rate per cubic neter in
the Bill of Quantltles, whlch Contract Rate for backfllllng
shall include the cost of supply;ng suitable materlal, placing
by hand tools or machines, mixing, harrowing (if required) ,
spreading, trlmmlng, watering and compacting, and the cost of
all other works connected therewith. The Contract Rate shall
apply whatever the source of the material.

(7) Measurement of concrete for payment shall be made only
to the neat lines of the structures as shown on the Prawings
or as established by the Engineer. In measurlngrconcrete for
payment, the volume of all cavities, depressions and openings
shall be deducted. Payment for concrete in any concrete
measured as above shall be made at the Rates in the Bill of
Quantities for:

.

(a) Concrete Type-A (1:2: 4), and
(b) " Concrete Type-B (l: 3:86).
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.. .Paynent of concrete in. ‘the varrous parts of the Work -

.- shall. be made- at .the Rates pex cublc meter in:the: Bill of _
.Quantitles.- The Rate .shall 1nc1ude the. cost forgexcavatlon,-
cost of all labor and materials;: depreCLatlon of equipment
requlred in the constructron, ‘handling of cement, and the cost
for concrete form of furnishing all labor, egquipment and
materlals, ergcting and removing. the Torms, depreciation of
the forms, scaffoldings, backfllllng and also the: cost of all
other necessary works connected therewrth

Brick (8) . Measurement of brlck for payment shall be made for the
i "het volume in cubic. meter after compactlon to the dimensions

shown on the Drawrngs ‘or as directed’ by the Englneer. The
Rates for brlck shall lnclude the cost of - furnlshlng brlcks
and of pointing, cuttlng and fitting to spandrlls, masonry
and concrete, etc., and of all templates, centerlng, scaffcld~
ing and labour required to complete’ the Work as specrfred or
as shown on the Drawrngs.

Plastering  (9) - Measurement of plasterlng and cement mortar for payment
and Cement shall be made for the" net volume in Cublc meter of -cement mortar
Mortar “‘shown on the Draw1ngs or as dlrected by the Englneer. "Payment

for plasteéring measured as above shall be at the Rate entered
in the Bill of" Quantltles, which shall include the cost for
plastering of all labor and materials except cemeyrt, dépreci-
ation of tools and equipment, and other necessary works.

Reinforc- (10) Measurement for payment for furnishing and placing

ing Bar reinforcing bars shall be made only of the weight of the bars
placed actually in the “concrete in accordance with the Draw1ngs
or as dlrected by “the Englneer. Payment for- furnlshlng and
placing of relnforCLng barg shall be’ made at the Rate- per.unit
weight in the Bill eof~ Quantltles, which shall include the cost
‘of furnishing and attachlng wire ties and metal supports, if
used,:and of dellverlng, unloadlng, haullng, storing, sorting,
cuttlng, bendlng, cleanlng, placing, and eecurrng the maintain-
ing in position all relnforclng bars, as shown on the Drawings
or as dlrected by the Englneer.

Precast  (11)-  Measurement for precast concrete pipes shall be made

Concrete for the length from end-to-end of the pipes in place, and no
Pipe allowance shall be made for lap at joints or of connecting

pipes shall include the cost of furnishing of all labour
required in handllng, haullng, and storing the pipe; preparing
a suitable: and even beddlng, and laying ‘the pipe and
constructlng the jolnts.
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2y
“ Lump Sum' in ‘the Bi]l of Quantitles, and no payment shall be

Y

_ Payment for Yoof, window’ and door shall be made at the

made uhtll the completlon ‘of thé works under these items.
The Lump Suin prlce it the Blll of Quantltlee shall 1nclude
the cost of furnlshlng, unloadlng, hauling, handling and

'lnstalllng materials such as’ glasses and timbers, furnishing

all labourers, tools ahd coating materlals, and furnishing

'all nuts, bolts and other necessary items.

{(13) ©  Measurement for the 1nstallat10n of 1rr1gat10n pipe~-
lines ‘shall be made for the length’ from end to end of the
pipes in place as shown on the Drawings or as directed by the

" Engineer, and no allowance shall be cdonsidered for laps. at

joints or of connecting pipes to wall, collars or structures.
The payment for the installation of irrigation pipelines shall
be made at the Rate stated in the Bill of Quantities, which
shall 1nclude the cost of furnlshlng, unloadlng, hauling and
handllng ‘the necessary materials ‘such as sand, etc._except
pipés and flttlngs, furnishing all labourer’'s tools and

' other necessary items.

(14) ‘Measurement for the installation of PVC pipes for
sub-surface draln shall be made for the length ‘from end to
end of the pipes in place as shown on the Draw1ngs or as
directed by the Englneer, and no allowance ‘shall be considered
for laps at joints or of connectlng plpes to wall, collars or
structures. The oayment shall be made at the Rate stated in
the Bill of Quantltles, ‘which shall include the cost of
furnlshlng, unleoading, haullng and handling all the necessary
materials except PVC plpes ‘and Lhelr fittings, the cost of
furnlshlng all labourers and tools for storlng, processing
and "installing the PVC pipes, and other items necessary for
the works under this item.

(15} ‘The measurement for the fencing works shall be made
for the linear meter of the fence completed by the Contractor.
The payment shall be made at the Rate set force in the Bill-

of Quantities. The Rate shall include the cost of furnlshlng,
unloaalng, haullng, handling and storing materials such as
verbed wires, coating materials, etc., and of furnlshlng

" labourers and tools for excavation, installation and fabri-

cation, etc, necessary for the works under this item.

(16) The measurement for the gravel pavement shall be made
in net volume of the material placed in accordance with the
Drawings or as directed by the Engineer. The payment for

the gravel pavement measured as above shall be made at the
Rate entered in the Bill of Quantities, which shall include

‘the cost of furnishing, unloading, hauling, handling, placing,

compacting, flnlshlng the .gravels, and of furnlshlng ail
labourers and taols necessary for the works under this item.
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-Quantities,

an The measurement of land grading for payment shall
be made for only the area where the - land grading has been

‘done” in accordance With the Engineer s direction at Site,

The payment shall be made at the Rate provided in the Bill of
which ‘shall include the cost of tools, labourers
and materials. necessary for completing the werks under this
item including excavation, handling and hauling the  excavated
materials, plaCing and spreading in- fill, smoothing and
finishing.the ground surface Wlthln the allowance to satisfy
the Engineer. and other incidental items of the work. WNo
extra payment shall be made - fcr the éxtra volumes due to |

-shrinkage, swelling, losses ox compaction of soil, increasing

or decreasing of volume to cause repairment or additicnal
works. .

{18y The measurement for payment of the installation of
vine trellis shall be made for the area where. the vine trellis
has been completely installed in accordance with the Drawings
or the Engineer s instructions._ The payment for this work

‘shall be made at’ the Rate . stated in. the Bill of Quantities,

which shall include the cost of furnishing and handling all
the necessary. materials except such materials as timber woods
for posts, steel posts, wires and grips that stipulated in
Clause 4 of ‘the General SpeCifications %o be supplied to the
Contractor by ‘the Employer, of storing and installing the
materials including those supplied by the Employer, and of
furnishing all necessary labourers, tools and other materials
for completing the works under this item. The costs of
materials, .labours and tools, etc. for provrding anti-decay
preservation shall also include in the Rate stipulated in the

‘Bill of Quantities._ No payment shall be made until the whole

wOrks are Judged, in the opinion of the Engineer, to have
been completed in one (1) plot.-

(19) _ The payment for the installation of pumps, generator

_and related faCilities including the electric facilities

shall be made at the Lump Sum prices stated in the respective
jitems of the Bill of Quantities, and no payment ‘shall be made
until the respective works are judged, in the opinicn of the
Engineer, to have been completed and operational. The price

. shall include the cost of furnishing and handling necessary

materials except those stipulated, in Clause 4 of the General
SpeCifications,-to be supplied to. the Contractor by the

. Employer, of storing and installing the materials including.

those supplied by the Employer, and of_furnishing labourers,
tools and other necessary items therefor.

'(20) _ Payment for the painting works shall be made at the
.Lump Sum price entered in the ‘Bill of Quantities, which shall
_include the cost of all labourers, tools and materials

" including all surface preparation and making goods such

damages as may be caused by other trades and any other items
necessary to complete the works under this item.
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(21) Measurement for payment for each of the ltems othex
than the. items specifically mentioned above shall be made on
the basis of the respective units indicated in the Bill of
Quantities, The respective Contract Rate shall include the
cost of furnishing all labour, materials, Constructional

Plant, plant and appliance, and the performance of all work

necessary to complete the works intended to be covered under

the items, including mincr works not mentioned but normally
deemed to form a part of the works.
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TECHNICRL SPECIFICATIONS

. SECTION A  EARTHWORKS -

A0l  The Qontragﬁor_is to clear the parts of the Site,
sibsequently” to be ocoupied by the Works, in a manner - -
approved by the Ehgineer.. He ig to remove all vegetation,

- all bushes and ‘all trees including all roots,'and dispose of

them either by burnlng or at approved locatlon

The Lontractor shall noL cleax the Site of or damage.

‘any “living tree without thé written permission of the Engineer.

Each tree'which the Contractor is permitted to cut down is
to be trimmed and the trunks neatly stacked as directed by
the Engineer. No timber shall-be rémoved from the Site
w1thout the Englneer s authorlty.

A.02 _ After .site clearlnq,'surface soil shall be strlpped
over the whole area bétween -the outer toes of the farm pond
¢arthfill and the land where fill materials are to be borrow-
ed and disposed as directed by the Engineer. - The minimun

"depth of stripping shall be 5 centlmeters, unless otherwise

directed.

The Engineer may direct deeper stripping to remove
501l exposed by the initial stripping, which is in his
opinion, unsuitable as a foundatlon for the earthfill or as
£ill materlal :

8.03 ail excavation shall be carxied out to the lines and
levels shown on the Drawings or to such lines and levels as
the Engineer may direct. The Contractor shall trim all
permanent excavations to the levels and dimehsions shown on
the Draw1ngs. :

Before commencing’ excavatlon, the Contractor shall
survey and take levels over thée entire area in which excavation
is to be carried. cut, "The' surfade levels so determined shall
be subject to the Engineer's Approval, and measurement of
excavation shall be bhased upon the approved surface levels.

When any excavation has been taken:out-and trimmed,
the Engineer shall be informed accordingly so that he may
inspect the completed excavation, and no excavation shall be
filled in or covered with concrete until it has been inspected
and the’ Contractor has been authorlzed to preceed with the

Works.

If from any cause whatsoever excavations other than for
concrete work are carried out beyond their true- line and level
other than at the direction of the Engineer, the Contractor
shall at his own cost make good to the required line and level
with approved material and in such a manner as the Engineer
may direct. :
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' If from any cauae whatsoever excavatlons for concrete
works ‘are carried out beyond ‘their. true line and level other
than at ‘the dlrection of  the Englneer, the Contractor shall
at his own cost flll :in ‘to. the requ;red line and level with
concrete similar in grade to ‘that intended to be-used in
the true eﬂcavatlon unless otherwise dlrected‘

”EXCavation_. - 04 Excavatlon for foundatlon work shall be carkied out.

for :- . - in-a safe manner and to the lines and levels shown on the
Structures - Drawings or- to-such lines and levels as may be approved by

the: Engineer. Fim foundatlons are to be achieved by
mo;stenlng and’ tamplng 1f necessary.

Excaﬁéticn' 'A 05 Excavatlon for trenches of 1rr1gatlon plpellnes shall
for Trenches  be made in accordance with Clause A.03 hereof, and excavation
of Irrigation is to be executed in. such a manner as shown on the Drawings

Pipelines or as dlrecteu by the. anlneer.

Excavation A.06 Excavatlon for farm pond and drainage'canals shall

for Farm .. generally be carried out in’accordance with Clause A.03

Pond and .. -  hereof,;: and excavatlon is to be executed in such a mannexr as
Drainage . ‘to ensure. that the side slopes, as. shown on the Drawings,
Canals . are not:in-any way’ endangered by undercuttlng. The Contractor

_ may. propose slight modifications to the side slopes for farm
pond and drainage canals shown on the Drawings provided that
the sectional area of the canal is maintained and the
proposed slope is stable. '

Disposal of . A.07. Except as otherw1se Speleled, all sultable materlals

Materials excavated in the construction of farm pond and drainage
canals or structures shall be used in the construction of
“adjacent embankments. If there is an excess of materials in
‘the.excavation, it shall be used to strengthen the embank-
ments in a manner approved by the Engineer.

Materials removed in excavation and not suitable for
embankment construction and any suitable material not
required for embankments or for embankment enlargement may |

. be-disposed at approved locations. ' The Contractor shall
trim and regulate the spoil tips to proflles and to levels as
_ dlrected by the Englneer. : :

- Backfilling- A.08 No exCavatlons.for foundation work shall be backfilled
General. : before they have been inspected by the Engineer. Backfilling
: shall, unless otherwise specified, be carried out with

‘approved materials and shall be well compacted in 15-
centimeter. layers compacted thickness to the satisfaction of
"the Engineer. Topsoil, vegetation or other organic material
shall be excluded from backfilling material.
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A.09 Trenches of lrrlgdtlon plpellnes shall ‘be packfilled
after completion of-the field tést as directed by the
Engineer., Backfllllng shall be carrled out in- accordance

“‘with Cldause A.08 hereof. Backfill is to be executed such

a manner as to deposit material without any’ damage to the
pipe and to fill completely all spaces surroundlng the pipe.
The material shdll be compacted in 7.5<centimeter layers’

_‘compacted thickness below the crown" of ‘the pipe and in 15-
centimeter above the crown of the- plpe, to the satlsfactlon
'of the Englneer.

A;lO Fill materials adjacent to structures shall be placed
in such a manner as will ensure that they can be satisfacto-
rily compacted without damage to the structures., Compaction
adjacent to all structures shall be carrled out by hand or
by a su1table hand operated plant

_ Unless OtherWlSD specified, no fill material ‘shall be
placed ‘and no compaction shall be permitted adjacent to
concrete for fourteen (14) days afLer the placing of the

'concrete.

COmpaction of backfilling material placed above
buried concrete, however mature, shall not be permitted to
be carried out with vibrating rollers within 0.5 meter
vertically of the surface of the concrete, except with the

prlor approval of the Englneer.

A. ll “Foundation Where earthfill for farm pond is to be
built shall be stripped in: accordance with Clause B.02
hereof; and SUltably preparad for placing £ill. - Test pits,

trenches ‘and cavities made for the removal of unsound

foundation materials or for the inspection of subsurface
foundations shall be filled with selected material and
properly compacted as directed by the Engineer.

Foundation material which, in the opinion of the
Engineer, has insufficient density in its undisturbed
condition shall be moistened and compacted by means of
compaction equipment or shall be removed and refilled as
dlrected by the Englneer ' :

fhe foundation surface under earthfill shall be
scored with a-plow or ripper making- open furrows not less
than 20-centimeters deep below natural ground surface at
intervals of not more than one (1) meter. This scarified
foundation surface upon which compacted fill will be placed
shall be m01sture—cond1tloned 1mmed1ately prior to placing
of £ill.

~©  No material ‘shall be placed on any portion of
earthfill foundations until such’ foundations have been
approved by the Engineer for placing fill.
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A2 | No special treatment will be required for the Ffounda-

tion where earthfill for farm road is to be build unless
otherwise directed by the Engineer. No f£filling shall be

7made untll such foundatlon has been 1nspected and approved
.by the Englneer for placing £ill.

A. 13 Earthflll for farm pond are to be formed of flne
materlal, no partlcles of which 51zes are greater than
5 centlmeters. The material shall be free from.clay. lumps,

. organic or perishable matter and is to be obtained from the

adjacent bqrrow area or as otherwise directed by the

. Endgineer. -

Placmng of mater;al shall be in layers not eXCeedlng
15~ to 20=-centimeters compacted thlckness as directed by
the Engineer. Compaction shall be carried out at a moisture
content directed by and to the satisfaction of the Engineer.

A, 14 ' Unless otherw1se spécified material for farm road
shall be. free from clay lumps, vegetable matter and
perlshable material. Lumps - of earthy material shall be
broken down to such a size that they will not intérfere with
the compaction of the material. The material shall be

obtained from the adjacent excavation, borrow area or as

otherwise directed by the Engineer.

' Compactlon shall be carrled out by means of compaction
equipment approved by the Engineer. All compaction equipment
must operate over the whole area to ensure uniform
compaction. All filling shall be, compacted in layers of
not greater than 20 centlmeters compacted thickness, or
such othex thickness as may be approved by the Engineer.
Longitudinal and transverse joints in any two successive
layers shall be staggered by a minimum distance of
3.0 meters. ' '

' A.15 The sidelslopes of all earthfill are to be in accord-
‘ance with. those shown on the Drawings or such other slopes

as may. be approved or ordered by the Engineer.

The finished surface of the top and sides of the
earthfill shall present an even and neat appearance. The
alignment, bank heights and regularity of surface shall be
to the satisfaction of the Engineer and shall be trimmed as

. necessary.

A.16 The CCntractorIShall make érrangements'for obtaining

‘£il1l materials from the borrow area. .The borrow area may

be the land adjacent to the place of the earthfill, but no
exc¢avation stiall be made within 2 meters from the toe of
the earthfill.. Before excavation of. any borrow pit the
Contractor. shall submit to the Englneer details of his
proposed lengths, widths and locations of borrow area, and

-shall not proceed the Works until the Engineer's Approval

thereto is obtained or until such modification has been made
as the Engineer may order. The borrow area shall not be

excavated more than 25 centimeters from the original ground
surface,
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The Contractor shall leave all borrow areas in a tidy
and natural state, -and he shall ensure that they are self-
dra;nlng at all tlmes and do not constltute a danger to

3health.

ALr7 Materlals ‘for ‘road pavement shall be graded gravel
consisting of a natural mlxture of hard, durable particles

of coarse aggregate, sand and ‘silt. The materials shall be
relatively free from soft partlcles and -excess ‘¢lay, and
shall be unlformly graded 50 that it can be compacted into

a hard ‘and dense mass. : Unless otherwise approved by the
Engineer, no particles of greater than 25 millimeters in size
shall be included in the materials, and fine materials

passing 0.074 millineters sieve shall not exceed 15% of the
material in welght

‘The materials shall be" ‘spread longltudlnally and
compacted separately 'in uniform layers to produce the
correct finished thickness. Care shall be taken to ensuxre
that no segregation occurs. Compaction of the materlals
shall be made at the moisture content approved by and to
the satisfaction of the Engineer. The surface of the
metalling shall be formed so that the finished surface is
true to the line and the level without appre01able
irregularity.

A.18 The land gradlng shall include the supply of all
labourers, materials and tools; excavatlng, hauling and
filling the excavated soils, planning and finishing the
ground surface, and other incidental operations pertaining
to land grading works as directed by the Engineer.

The land grading operation shall generally include

the follow1n95'

(1) . Cut of high places, haulage,; fill in low places in
each land-grading plot to adjust the inclinations and
"levels in each plot as directed by the Engineer.

{2) - cut, haulage, heaping of suitable materials for
construction of roads and any other embankments
extracted from land grading plot as directed by the
Engineer.

(3) Planning and finishing to remove any difference in

levels and to obtain a surface totally smooth and
inclined to the satisfaction of the Engineer.
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SECTION B CONCRETE WORKS

"B.OL -The'Cément'tofbe used throughout the-Wbrks shall be

ordinary Portland cement and:.shall be provided to the
Contractor by the Employer. The Portland cement shall
comply with the requlrements of B.5.12 “"Ordinary Portland
Cement” or its equlvalent.

The cement shall be packed in paper bhags suff1c1ently

' stfohg to withstand: rough handling and earth bag shall

contaln net 50~ kllogrammes cement.

 Blb2_: Immediately”after thefcement in handed over to the
‘Contractor, it shall be stored in a dry, weathertight,

properly ventilated structure, to adequately prevention of

. absoxption of moisture. The Contractor's method of handling

and storing cement shall be subject te the approval of the

‘Engineer.

B.03 A1l concrete aggregates are to be obtalned from
sources approved by the Engineer. They shall be free from

earth, clay, chalk, lime, loam, soft clayey shaley or
.decomposed stone, vegetable and organic matter and other

1mnur1t1es The stone shall be hard and dense,

B.04 The nominal sizes of the coarse aggregate in
structural concrete shall be 38 millimeters, except where
otherwise specified. The coarse aggregate; as far as

_practicable, shall conform to the following grading

rEquirements:

Percentage by Welght Passing B.S. Sieves

B.S. 410 Nomlnal Size of Graded Aggregate
Test Sieve 38 mm to 5 mm

76.20 mm o 100

63.50 mm . -

38,10 mm 85 - 100

19.05 mm 30 -~ 70 .

12,70 min -

9.52 mm 10 - 35

4.76 mm 0-5
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B.0O5. Gradlng of the fine aggregate as delivered to the
mixer, as far as practicable, shall conform ‘to the following
requlrements. :

.Percentage by Weight=Passing-B.s.'Sieves

B.S. 410 Test Sieve o Grading Zone 2
9,52 mm ' - 100
4.76 mm 90 = 100
2.40 mm : N 75 - 100
1.20 mm ' 55 ~ 90
0.60 mm S 35 - 59
0.30 mm 8 -30

0.15 mm _ ' 0 =10

B.06  Provision shall be made on the site for the separate
storage of fine and coarse aggregates, as well as of each
size of coarse aggrégate, in such’a manner as to avoid the
contamination of the concrete by foreign material and to-
prevent segregation and excessive breakage; stockpiles shall
be provided with suitable drainage facilities to ensure, as
far as practicable, that the aggregates delivered to the
batching equipment shall have the uniform and stable moisture
content directed by the Engineer. Aggregates shall, during
not weather, be covered to protect them from the direct rays
of the sun,

B.07 Water for mixing concrete, mortar, and rendering shall
be subject to the approval of the Engineer. It shall be
clean, fresh and free from oil, acid, alkali, sugar and
vegetable substances, and it shall, be free of organic or
inorganic matter in solution or suspension in such amount
that it may impair their strength, appearance of durability.

B.08 Concrete shall consist of cement, gradéd aggregates
and water thoroughly mixed and compacted to provide
strengths as detailed below.

£ H S Specified
Type © ax Compressive
Concrete Size of . -

. i at Strength
Mix Aggregate at 28 Days
l:2:4 38 mm 180 kg/cm?2
1:3:6 38 mm : 120 kg/cm?2

Type of concrete mix is indicated by .the volumetic
proportions of cement, fine aggregate and coarse aggregate.
The mix proportions shown in the table above afe given as a
guide to the mixes ordinarily- needed to achieve the specified
strengths and shall not relieve the Contractor of the
responsibility to obtain the specified strengths.
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Batching

Mixing
Concrete by
Machine

Mixing
Concrete by
Hand

Protected
Concreting in
Unfavorable
Weather

No Partially
Set Material
to be Used

Depositing
Concrete

B.09 The aggregates and cement may be  proportioned by
volume in: acourately calibrated gauge boxes unless otherwise
directed by the Engineer.

B.10 ~ The materials for concrete shall be mixed in an.
approved mechanical mixer. The mixing time for -each batch

~ shall'not be less than the minimum mixing- time, shall not

exceed three {3) times the minimum time, and shall be constant
for a series of batches of concrete for a partlcular
structure. :

The mixer shall not be loaded beyond their rated

‘capacity, nor shall they be operated at a speed in exceéss of

that recommended by the manufacturer. They shall produce a
concrete of uniform consistency and appearance, at a
continuous rate approved by the Engineerx.

All mixing equipment shall be clean before commencxng

. mixing, and shall be kept free from. set concrete.

B.ll Where it is not pess;blejto employ machine mixing.and
approval has been obtained from the Engineer; concrete shall

- 'be mixed by hand, as near as practicable to the site where

it is to be deposited: Clean mixing bankers or platforms of
sufficient areas for theiproper execution of the Work shall
be provided. There platforms if constructed of timber shall

.consist of plants closely. jointed so as to avoid the loss of

any grout or ligquid from the wet concrete.: -  The whole of the
aggregate and cement shall be turned over on the banker in
a dry state at least twice. The water shall then be added

.gradually through a rose head, after which the materials

shall again be entirely turned over in a wet state at least
three (3) times before leav1ng the binker.

" B.12° No concreting will be_allowed in the open during

storms or heavy rains. All concreting materials and plant
are to be adequately protected agalnst the effects of heavy
storms and strong ‘winds.

B.13 All concrete and mortar mist be placed and compacted
within 30-minutes of its being mixed: no partially set
material shall be used in the Work.

B.14 The arrangements for placing concrete are to be such
that in all cases. the material may be conveniently handled

and placed in the required position as directed by the Engineer
without re-handling or segregation. Wherever possible the
concrete is to be: depogited from bottom opening skips and in
all cases shall be:deposited-in- layers. of such depth that

each 'layer can be easily incorporated with the layer below

"with the use of internal vibrators or by spading, slicing,

and . ramming. Congcrete shall not be dellvered by shute or
dropped. from barrows or otherwise handled through a height.
greater than 1.5 meters except with the approval of the

- Engineer who may order the.concrete to be dropped on to a

banker to be turned over by hand before being placed.
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The aréad on which any conerete is to be deposited
must be made and maintained free from standing water during
concreting operations unless otherwise approved. Running-
water crossing or entering such areas must be brought under
control befere concretlng proceeds.

) concrete in reinforced concrete work shall be
'dep051ted in small quantltles in a plastlc stateé with a
water cement ratio to give the specified strength. The
depositing of concrete in- individual member shall be
continued without stoppage up to an approved pre- arranged
construction joint or until thé member is completed and
shall be finished off in such manner that the junction of
members shall be monolithic unless otherw1se specified.

Compaction ‘B.15 . Concrete shall, during pla01ng, be compacted by

of Concrete vibrators or any other compaction tool of approved type.
Compaction shall tontinue until the concrete ‘being placed
shall be judged to be compacted by the appearance of a
blistering and even surface ekcept for slight irreqularities
where the coarse aggregate break through.. All air shall
this time be expelled. .

Curing and B.16 The Contractor shall take adequate measures to ensure

Protection that the concrete is cured. These shall include covering
the concrete with burlap matting or other effective means
which shall be kept damp continuously for'a minimum period
of three (3) days after casting or for -such other time as
the Engineer may direct. After removal of this covering,
the concrete ghall then be sprayed with water for a minimuom
period of a further seven (7) days. Other methods of
preventlng the water of -hydration in the concrete from
evaporating may be used with the approval of the Engineer.

Bll concrete liable to be affectéd by running water
or wave action shall be adequately protectéd from damage
during the setting period and all temporary protective works
shall be erected to the satisfaction of the Engineer.

Embedded B.17 Before placing concrete, care shall be taken to
Items determine that all embedded jitems are securely fastened in
' place as shown on the Drawings or as otherwise directed.
‘811 embedded items shall be thoroughly clean and free from
0il and other foreign matter, such as loose coatings of rust,
paint, scale, mortar, etc. The embedding of wood in concrete
shall be prohibited unless specifically authorized.

: .~ Any pipelines or other materials embedded in structures
under the Contract, as construction expedients; shall conform
to the above requirements and upon completion of their use,
shall be backfilled with concrete at no extra cost to the
Employer.



Eormwork‘

B.18 . Forms shall be used, wherever necessary, to conflne
the concrete and shape it to the required lines. All exposed

- concrete surface having slopes steeper than 1:1 shall be

formed, unless othexwise directed or approved by the Engineer.

Forms shall be 51mple-ithey shall be rlqldly con-

—structed of approved materials and shall be braced and

strutted to withstand the pressure resulting from placing

-and V1brat1ng the concrete, constructional loads, wind and

other forces without appreC1able deformatlon.

Surfaces of the. forms to ba in contact with concrete

- snali be free from adherlng fore;gn matter, projecting nails
_and the" 11ke, grooves, Spllts or other defects Shutting

boards shall be carefully jointed and seo arranged as to be
able to swell under the influence of humidity of the concrete,
w1thout causing .any deformatlon to the forms. Interstices

) shall be properly filled with glaZLer s putty and the water-
'prooflng of the forms shall be suff1c1ent to prevent escape
. of cement resulting from excess of water in the concrete.

However, paper tamplng shall not be used unless otherwise
approved by the Englneer. :

A non-staining commer01al mineral 0il or other. _
approved material shall be’ applled to the faces of the forms

before concretlng to prevent. adherence to the concrete.

Care must be exerC1sed to prevent the materlal applied to

‘the faces of the forms from coming in contact with the re-
- inforcement, but if this should 1nadvertently occur, the

reinforcement must be cleaned

When forms have been bUllt and have been prepared

ready for concretlng, they will be 1nspected by the Engineex

and no concrete shall be placed_untll ‘the forms have been
approved by him.  In order to avoid delays in obtaining
approval, the Contractor shall inform the Engineer, at less
24 hours in advance, ‘of his 1ntentlon to have the forms

- ready for inspection.

. The Contractor shall take full responsibility that
the proper -time. has elapsed for the concrete. to attain
sufficient strength before forms are removed. Nevertheless,
the forms shall not he struck without the prlor approval of

 the Engineer, and in any case at least three (3) days shall

elapse before forms are struck.

Connections'shall be SO formed as to permit the easy

removal of the forms without hammering, etc., and without the

necessity of levering against the Surface of_the concrete.
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Reinforcing
Bar

Placing of "
Reinforcing
Bar

B.19 RelnforC1ng bar for concrete shall be: deformed notw
rolled milled steel bars complying with B.S. 4449 part 1.,

or its equivalent, and shall be supplied to the Contractor -
by the Employer as requlred

The Contractor's: method of handllng and storing
rexnforcxng bars shall be subject to the approval of the

'Englneer.

B.20 ° The numberr sxze, form and pOSlthn of ‘all reinforcing
steel bars, fabrlc, ties; llnks,'stlrrups ‘and “othexr parts of
the relnforcement are to be placed in exact dccordance with
the Drawings and kept in the correct position in.the forms
without dlsplacement during the process of v1brat1ng,

tamping and ramming the concrete in place. The Contractor

~shall prOVlde all ne”essary distance pieces and space bars'

at hlS own cost to maintain thc relnforcement in the correct
pOSlthn. "Any ties, llnks or - stirrups connectlng the barsg
shall be taunt so that the bars are properly braced, the
1n51d° of thelr curved parts shall be in actual contact
with the bars around which they are intended to fit. Bars
shall be bound’ ‘together with the best black annealed mild
steel wire which is subject to the Englneer s approval, and
the binding shall be twisted tight with proper pliers.

The free ends of the binding wire shall be bent inwards.

The Contractor shall prov1de, ‘at his own cost and to
the approval of the Englneer, working drawings of all
reinforcement accompanied by bending schedules and copies
of the orders placed for bars.

Before any steel reinforcement is embedded in the
concrete any scale, loose rust, oil, grease or other
deleterious matter shall be removed. Partially set concrete
which may be adhering to the exposed bars during concreting
opérations shall likewise be removed.

When reinforcement bar has been placed and is ready
for concreting, it will be 1nspected by the Engineer and no
concrete shall be placed until the reinforcement has been
approved by him. - The Contractor shall inform the Engineer
at least 24 hours in advance of his 1ntentlon to have the

relnforcement reaay for inspection.

" The minimum concrete cover of reinforcement bar
measured from the outside of the bar shall be 3 centimeters.
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Precasgt
Concrete
Pipes

Layihg and
Jointing.
Concrete
Pipes

Plastering'

B.21 Conecrete plpes to be used for the construction of
culverts,,etu. shall be reinforced concrete pipes and shall
be of type shown on the Drawings.; ‘The plpes shall be

‘substantially free- from fractures, 1arge or deep ¢racks and

blisters, lamlnations ‘and “surface roughness. The planes of
the, ends of‘the pipe shall be perpendicular to the longitu-
dlnal axes.. The ends of the pipe shall be so formed that

' wheli the pipes are laid together and joined, they will make

A continuous uniform line of pipe with a smoeth. and regular

. - interior surface. The joints shall be of such deSLgn as
- will permit effective jOlntlng to reduce leakageé and

1nflltratlon to a satisfactory minimum and to permlt place-
ment W1thout aooreCLable irregqularities in the flow line.

B.22 The:trench for'laying concrete pipes shall be care-
fully excavated to the required lines and levels shown on’
the Draw1ngs or to such other lines and levels as the
Englneer may. dlrect ‘The sides of . excavations shall be
supported where necessary, to ensure their stablllty. if,
for any reasons, portions of a trench whether supported or
ungupported should give way, the Contractor shall excavate
and remove, at no extra cost to the Employer, all such

'dlsturbed ground ‘until: the trench is to the satisfaction of

the Englneer.'

“In laying concrete pipes, the pipes.of the sizes and
dimensions specified shall be placed carefully so that they
will contact firmly to the foundation, and shall be jointed

. smoothly with other pipes; pipes shall be placed so that

the sockets ox collars face up grade. Joint sections of

pipes shall be caulked with cement mortar consisting of one

part of cement and three parts of sand by volume so that
water, w1ll not leak, .

'unless specified ofherwise, backfilling shall be
carried out with excavated material; the initial backfilling
around pipes and to a height”of 30 centimeters ahove the
crown of the pipes shall be remmed by hand and shall contain
no rock or other hard material likely to damage the pipes or
joints; subsequent backfilling shall be mechanically or by

‘hand rammed up to the original ground surface.

'B 23 Plasterlng shall be.made by using the cement mortar

which is specified in Clause C.02 as shown on the Drawings
or as the Engineer may direct.

The surfaces which are to receive plastering shall be
free from all laitance, scum, loose carbonate scale, loose
aggregate, dirt-and other foreign matters.. Concrete block
or brick surfaces shall be sufficiently and uniformly
dampened immediately before the application of mortar.
Concrete surfaces shall be kept thoroughly. wet for 24 hours
prior to the application of mortar., Cement mortar shall be
used within 30 minutes from the time of mixing. Retempering
shall not be permitted.
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Where expan51on and - control SJoints ex1st in _the base
structure, provision shall be made to prevent cracklng of
the cement mortar by 1nsert1ng metal expansion beads within
the coatlng thlckness in a manner approved by the Englneer.

The flnlshed surface shall be’ perfectly plumb or
‘level ‘as the case may be éxcept where otherwise SpeclflEd
without'any bulgiﬁg; runs, bruises'or stainsl

After application of the flnlshlng ‘cosgt; the surfaces
shall be kept continuously damp for not less ‘than 48 hours,
~and then allowed to become thoroughly dry. - Moistening shall
‘be started as soon as the surface has hardened sufficiently

not to cause displacement or damage.
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Bricks

Cement
Mortar

Wet Brick
Masonry

SECTION C BRICK WORKS -

_ C”blz All brlcks shall be of the best. quallty ‘of their

respectlve kinds; they shall be® hard,‘square, sound ,

 throughly well bufnt ‘true to shape, uniform in 31ze,'shape

and texture, free from lime and -hair: cracks w1th well
deflned .arises, uniform in coloux, ‘and ‘clean. -They shall be

" obtained from manufacturers approved by the: Englneer. The
'porosxty shall in: no. case exceed 20% by, weight 'but in the
- case of engineering brlcks not more then: 5% will be allowed.
. Pacing bricks.- shall, except where: otherWLse dlreeted, be’

approved red engineering. ‘bricks of . the best quallty, they
shall be of slightly larger dlmenSLOns than the brick used
for internal work in order to allow neat jolnts to be formed
on the face. Before any order for bricks is placed by the
Contractor samples must be submltted to the Engineer for

"his approval, together with the name of the manufacturer.

Any con51gnment of bricks delivered on the Works must be

equal in every respect to the approved samples submitted,

Hand labour shall be employed in discharging and stacking
pricks on delivery. No broken, chipped or bats shall be

brought on to the Site.

c.02 Cement mortar for brick wprks_shall be, unless other-
wise specified, Portland cemeént and sand mixed in the
volumetric proportion of 1:3. The size of sand shall be

“less than 2.5 millimeters. The constituent materials shall

be accurately gauged and mixed in an’ approved manfier.

The cement mortar shall be made in small gquantities
only as and when required, and any mortar which has begun to
set or which has been mixed for a period of more than one
hour shall be rejected.

C.03  Wet brick masonry work shall be built in level courses
with bricks of the qua11ty or description specified and to
the dimensions shown on the Drawings. Walls are to be
carried up in a uniform manner and no one portion raised more
than one (1) meter above another at one time, the open end
being racked up and no toothed. All perpends are to be kept
strictly’ plumb and square and. the whole properly bonded :
together so that there are no contlnuous wvertical joints
through any two courses of brick work.  No broken bricks

will be allowed except where necessary to form proper bond.
The net brick masonry, where one brick thick or over, shall,
unless otherwise directed, or approved, be laid in Ehglish
bond. All arching, inverting and circular lining is to be
built in rings lO-centimeters thick.
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Dry Brick
Masonry

Immedlately before use brxcks are. to-be 1mmersed in
fresh water and thoroughly wetted to the satisfaction of
the Engineer; before continuing partly completed work, the

. exposed bed shall likewise be wetted. ' All beds and joints...

are to. be completely.filled_Withjqément“mortar notwithstand-

- 'ing any logal .or common custom to.the contrary. All-brick
‘works .are specified to.be pointed.unless. otherwise specified.

The: face joints ghall be raked out to-a depth of two (2)
centimeters and later refilled with. the. mortar specified by
the . Engineer for each individual case and lroned in to give

‘a-neat finished surface. Fdces of brick work due to be

plastered shall have joints raked ‘out-and left open to form
a key for plastering. All face works shall.be built from

_scaffolding on the outside and in:no. case shall face work

be built overhand unless specially authorized by the
Engineer. The brick faces of all arches are to be cleaned
off after the centres have been struck and the joints left
flush with the face. -

The laylng of brick work is not to be carried outl
during storms or heavy rain,

Cc.04 .- Dry brickﬁmasonry shall be performed at the locatipn,

‘with thickness and-in a manner as shown on the Drawings or

as 'directed by the Engineer. Bricks used for dry brick
masonry shall be .of the quality for wet brick masonry speci-
fied in Clause C.0l or as directed by the Engineer.

Bricks shall be placed so that firm foundation is
achieved to the satisfaction of the Engineer.

No broken bricks shall be allowed -except where
necessary to form proper bond. - The manners and methods of

.placing bricks shall be those directed by the Engineex.
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‘General .-

Pipe
Bedding

" Pipe
Jointing

Excavation
and Back-
filling for
Trenches.

Installation
of
Appurtenance

Field
Testing

. SECTION D

'D.02

_directed by the Engineer.

© . the TS joint-and held for 30 to

PIPE WORKS FOR IRRIGATION PIPELINE

b,0Yl - ngld polyv1nyl chlorlde (PVC) plpes as well as _
‘necessary. equlpment ‘and fittings to-be-installed for irriga-
‘tion pipelines- such as Main- ‘Irrigation Pipeline, Branch

"sIrrlgatlon Pipalines shall be supplied to the Contractor by
;the Employer free of charge.

These equipment ‘and materials
are’ llsted 1n the General Specmflcatlons.

, "PVC pipe w111 comply with vP (10 kg/cmZ) of JIS

K 6742 (Rigid Polyvinyl Chloride Pipe) and with VU (5 kg/cm2)
of JIS K 6742 as shown on the Drawings. The fitting of

pipe will comply with JiIs K 6743 (Rigid Polyvinyl Chloride
Pipe Fitting foxr Water Works) as solvent weldlng socket

(TS joint}.

The 1nstallat10n of 1rrlgatlon plpellnes shall be
carried out in accordance w1th the detalls shown on the

' Draw1ngs and the lnstxuctlon glVen by the Englneer.

The Contractor‘shall lay pipes not less than 300
centimeters below the ground surface as shown on the
Drawings or as directed: by'the'Engineer.‘ The bedding
‘material of "sand below the pipes ‘shall be placed in

; accordance with the Draw1ngs and shall be well compacted to

-the aatleaCtlon of the Engineer.

D.03i- Before the.pipes are_jointed_togéther, the Contractor
shall inspect for any damage to the pipes- and clean the
inside and outside parts of the pipe ends and the joints as
If a“TS Jjoint is used, adhesive
shall be applied: to the pipe to be carefully inserted into
50 .seconds. -

D.04 Excavation and backfill of trenches shall be carried
out in accordance with Clauses A.05 and A.09, respectively.

D.05 The Contractor shall install appurtenance such as
“air valves, sluice valves and hydrants under the instruction
of the Engineer. '

D.06. Before backfilling trenches, all pipelines and their
appurtenance shall be tested at the gsite to ensure proper
water tightness. Field tests shall be performed by the
:Contractor under the direction of the Engineer. - The
Contractor shall prepare all necessary instrument required
by the Engineer for the proper testing of pipelines.

The maximum allowable quantity of leakage per

one (1) centimeter of diameter and one (1) kilometer of
length shall be 100 liter/day in the pipeline.
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Défe¢ts foﬁnd'frém the‘abové~mentioﬁed-tésts shall
be investigated and shall be repaired immediately at the
_expense of the Contractor.

o '_'Aftéf'thefwaﬁer cdn@ucﬁiohltééﬁs{ the pipelines shall
be drained completely and carefully to a safe place such as

drainage canal by the Contractor with the approval of the
Engineer. ' : '
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Materials

Workmanship

Joinery
Works

SECTION E CARPENTARY. AND JOINERY WORKS

E.Ol  Timber shall be of Suitablé'kihds'for'the_purposes
and the best grade of each kind which are available locally.
Selection of timber shall be subject to the approval of the

' Englneer._'

~'All timber shall be well-seasoned and shall be free
from large knots, flows, shakes or blemishes of any kind.
Timber with loose, rotten or deek knots will not be
accepted. Sawn timber-shall have the shape and size shown
on the Drawings; twisted or warped materials shall not be
used.

_ Timber that splits, shrinks or warpé after construc-
tion from want of seasoning, unsoundness or bad workmanship
shall be removed and replaced at Contractor's expense.

The whole'of the timber stored on the Site iust be
protected from the weather and properly stickered and
stacked to afford free circulation of air around all faces.

E.02  All work, whether factory made or job made, shall be
executed by qualified workmen, well skilled in the trade,
and shall be strongly, neatly and accurately fitted, framed
and finished throughout, in keeping with the best trade '
practice, ' '

All work shall be accurately spiked, nailed, anchored,
strapped or bolted, using hardware of ample gauge and length.
All finishing lumber shall be secured with approved quality
finishing nails, well and truly set.

Running members shall be in the longest lengths
attainable, aligned and carefully matched for grain and
colour. '

Mechanical and electrical work shall be checked so
that important framing timbers shall not be cut. The wood
members shall he properly framed together so that pipe shall
run between them.

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

E.03  Fabrication of all joinery work shall comply with the
best practice of the trade in the region and the joiner shall
ensure that all weatherings and throatings are properly
executed.

Framed work shall not be wedged or plnned until
1mmed1ately prior to fixing.
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Wood..Doors,

Windows and
Frames

Faks

Mortlse'and tenon joints: shall be wedged up solld and
progeotlng plns not flushed off untLl ready for . flxlng.

Nalls shall be punched and puttled, and SKlrtmngs,
door- frames and all other joinery accurately scribed to fit. .

~the- contours against which théy abut. bimensions for bu11t~

in- work shall be ¢hecked on the bulldlng $tructure, and
tolerances shall be provided at .connections.to compensate
for irregularities.. The Contractor shall provide. and
maintain temporary covers as necessary and protect finished .

s work llable to damage.

E. 04 Before fabrlcatlng wood doors, w1ndows and frames,
- the Contractor shall prepare and submit -shop drawings in

large scales showing necessary details for approval of the
Engineer. :

-All wood faces erosed-to view shall be planed,
sanded and putty filled to a smooth surface to receive
painting.

Frames shall be fixed to the opening in brick,
concrete block or concrete walls using wood wedges, synthetic
adhesive, nails and clamps as required. Doors shall be

- panel door as shown on the Drawings,
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Electrical
Works

Installation
of Pumping
Unit

SECTION F MISCELLANECUS WORKS '

F.01. - The electrical-works shall include the installation
of a disgtribution panels, general’ lighting’ and wiring for

'llghtlng of interior and exterior of the farm house and the
‘pump house,: installation of control facilities for the

submarqmble pumping unit and wiring connectlng the dlstrl-
bution panel with. the generator. :

The Contractor shall when dlrected by the Engineer,
submit shop drawings, catalogs and specifications shOWLng the

: _all necessary details of the equipment not supplled by the

Engineer and installation for the acproval of the Engineér.

All electrical equipment fixtures and fittings shall
substantially be grounded. Adequate size of annealed copper

- conductor bhased on the maximum fault grounding current in

the circuit shall be used.

The distributicn_pacels éhall be mounted on the wall
so that the héeight from the floor to the top of panels will
not exceed 180 centimeters.

The necessary equipment and materials. for the control-
ling facilities for thée submargible pumping unit shall be
provided by the Employer as stipulated in the General

- gpecifications, and the Contractor shall install these

equipment and materials in accordance with the Drawings and
the Engineer's lnstructlon.

¥.02 'jThe ifrigation water will bé-Supplied from an existing
tubewell; and will be lifted up with a submergible pumping
unit to be installed adjacent to the pump house. The lifted

water will be once stored and regulated in the farm pond,

and will be conveyed to the horticultural farm through
plpelines with a delivery pumping unit to be installed in
the pump house, in which a generator will also be installed
for providing against emergency. Necessary equipment and
materials for the pumping unit including generator listed
in the General Specifications shall be supplied to the
Contractor by the Employer free of charge.

 The installation of pumping unit and generator shall
be carried out in accordance with the details shown on the
Drawings and the instructions given by the Engineer,

The works for the pump house shall include the
installation of pumplng unlt generator, their acce550r1es

‘and a dlscharge pipes.

After the installation of the pumping equipment as
above, the Contractor shall operate and check for praoper
operation in the presence and to the satisfaction of the
Engineer.
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Sub~surface
Drain

F.03 The works for sub-surface drain shall include the
processing of perforation on the BVC pipes to be provided
by the Employer and layLng the processed perforated pres‘

“As’ stlpulated in the General SpeC1flcat10n, PVC pipes

- for sub-surface drain shall supplied to the Contractor by

the Employer..

“The perforation shall be drilled carefully in accord-
ance with the Drawings-or as directed by the Engineer. fThe
processed .pipes shall be checked by the Engineer, and if any -
defects or damages are found, the Contractor shall remove
such defective or damaged plpes and shall recover them at
his own expense

.The drain trench shall be excavated to the depth,
true lines and gradient specified in the Drawings as
directed by the Engineer, and the trench bottom shall be
shaped to bed, fit and secure drain pipes.

- The perforated pipes are to be laid to a true line
and gradient on a firm bed free from loose soil. Pipes are
not to be laid on soil backfill, and are to be securely
positioned to avoid displacement before and during filling
filter materials and back-filling the trench.

The sub-surface drains shall be aligned generally
perpendicular to collector drains at an average depth of

0:85 meter below ground surface

The'fiiter ﬁaterials shall ‘be well graded natural

-gravel or broken stores conforming to the direction of the

Engineer, and shall be free from 'clay or other deliterious
material which will lead to clogging and reduce the
permeability of the filter. Care shall be takien to avoid
mixing earth, etc., with the filter material which are to be
carefully placed immediately around the perforated drain
pipes to the specified depth, and in such a way that the

- pipes are not damage or displaced.

After the pipes have been laid and filter materials
fixed, pipe trenches shall be carefully backfilled with
excavated material placed in such a way that the pipes are

‘not damaged and displaced. The material shall be compacted

to such a extent as to prevent the passage of water from the
ground surface to the pipe and gravel filter in irrigation
practice. The fill material shall be placed in two (2) lay-

. ers -and shall be compacted in each layer to produce a dense

backfill. All trenches are to be filled to a level slightly’
above the surface of the ground to. allow the sSettlement.

Surplus material, not of an injurious nature, is to be
spread over the surrounding field or to bhe pliced in embank~
ments upon the approval of the Engineer. In exceptional
cases, injurious material such as large stones, roots, etc.,
likely to damage implements or stock, or of a size and
character abnormal to material found on the surface of the
field, is to be removed to site approved by the Engineer.
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Timberwork

Painting

Installation
of Vine
Trellis

The end pipe shall be- unperforated smooth pipe, and

its length shall be about three (3) meters.. Backfllllng for.
.. the outlet. shall be made with clay or other selected

mater;als. The £ill shall be-firmly compacted in layers not
xceeding -30*centimeters compacted thickness to produce a
derise fill and hlgh r951stance to piping of £ill material

for the whole 1en9th of an end pipe. . :

AlL plpes, jolnts and flttlngs shall not be exposed

to dlfect ~sunlight either by covering them with approved
.sheet or by storlng in a,weatherproof bulldlng.

w_F 04 Tlmber used in the permanent works shall be thoroughly
‘seasoned and matured, sound, ‘straight, free from warps, sap,

signs of rot, shakes, large and loocse knots, worm holes,
wanes, cracks and other defects and shall be sawn or wrought
die square and true on all four sides, or circular, to the
scantlings and shapes on the Drawings.

All timber used in the permanent works shall be approved

,by the Engineer and shall be treated or painted where required

as spec1f1ed.

Timber for use . in Temporary Works shall be of sound
quality dnd of adequate dimensions for the work on which it
is to be used :

F.05 'All_paints are to be obtained from a manufacturer or
manufacturers approved by the Engineer, and are of a quality
that has proved successful in similar situations. Samples
of paint are to be submitted to the Engineer for his

_approval before the paint is ordered, and no paint other

than that approved-shall be used. All paints and materials
for painting shall be used in accordance with the manu-

facturer's recommendation and as directed by the Engineer.

F.06  Vine trellis shall be installed in about 2.7 ha of
the horticultural farm as shown in the Drawings or as

directed by the Engineer. . The necessary materials such as
wooden and steel poles, wires, anchors and grips - and ties
shall be Supplled to the Contractor by the Employer.

The Contractor shall install and asaemble such
supplied materials carefully in accordance with the Drawings
and the instruction given by the Engineer, and, 'if during
such installation . and assembling any damages or defacts are

.given to the supplied materials or parts due to the

Contractor's default or misoperation, he shall replace,
recover and make. them good at his own. expense imrediately
to the satisfaction of the Engineer.
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Fencing .

Works

Before the installation of vine trellis, the
Contractor shall prOVLde the proper antlwdecay preservatlon
using creosote ‘to the supplled wooden poles. -The manners :
and methods of processlng the Supplled wooden poles shall be
directed and instructed by the Engineér. Cuttlng and shaping
of the wooden poles shall -also be made by the Contractor in
accordance with the Draw;ngs or as dlrected by the Enqlneer.

) The VLne trellis shall be installed in accordance.wlth
the Drawings or as directed by the Engineer. ‘Care shall be
taken of erection of the wooden poles. Cobble stone found-
ation shall be provided in order to prevent the erected
poles from sinking by grape load. Manners and procedures
of the lnstallatlon shall strictly conform to the Engineer's
instruction and direction.

F.07 The works covered by the fencing works shall be the
shaping of thg.suppliéd timber wood, the provision of anti-
decay preservation, the erection of the fence poles, and the
fixing of verbed wire. The Contractor shall furnish all
labourers, . carpenters, materials-and tools necessary for
carrying out the above works in acecordance with Drawings or
as directed by the Engineer except the timber wood which
shall be supplied to the Contractor by the Employer in the
Clause 4 of the General Specifications. -The Contractor !
shall, in advance, submit to the Engineer, for his approval,
samples and catalogues of the materials, except those to be
supplied by the Employer, which the Contractor intends to
incorporate into the works under this item. The excavation
and lockfill for this work shall conform to the Clause in
Section A of the Technical Specifications.
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(7)

CONTRACT - '
- FOR ‘ ' :.“
THE COMSTRUCTION OF DEMONSTRATION FARM
oI
THE NEPALGUNJ SUB-CENTER

BILL OF QUANTITIES
PREAMBLE

ThlS Bill of Quantltles shall be read in conjunctlon w1th the
Instructlons to Tenderers, the General Condltlons, the General
Spécifitations, the Technical Spec1f1catlons and the attached Drawmngs.
The Tenderer shall be deemed to have acquainted himself with the
detailed description of the Works to be done and the way in which

they shall be carried out and the requirements and standakds of the
finished works.

The quantities set down against the items in the Bill of Quantities
are an estimate of the quantity of each kind of work included in the
Contract and are given solely for the convenience of forming a common
basis for Tenderxs. They shall not be taken as the actual and the

.correct quantities of the Works to be executed under the Contract.

The guantities shall therefore not be considered as representing the
final measurements, it being the intention of the Contract {except
where otherwise specifically stated) that all works embraced therein
shall be measured upon completion by the Engineer or the Engineer's
Assistant and paid for at the Prices and Rates guoted in the Bill of
Quantities by the Contractor.

Payment against all Lump Sum jtems will be made at the time of progress
payment, except where otherwise specified, by the equal installment
spread over the period during which the relevant works shall be
executed and completed under the Contract.

The whole cost of complying with the provisions of the Contract shall
be included in the items provided in the Bill of Quantities, and
where no items are provided shall be deemed to be distributed amongst
the Rates and Prices for the related items of the Works.

The Contract Rates and Lump Sum Prices in the Bill of Quantities shall
expressed in Nepalese Rupees, and shall, except insofar as it is other-
wise prdvided include all labor, constructional plant, materials,
erection, maintenance, supéervision, insurface, profit, together with
all general risks, liabilities and obligations set forth or implied

in the Contract.

If there is any discrepancy between the Rate and the Amount entered for
any item in the Bill of Quantities, the Rate shall be tqken as correct.
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(9)

(1.0)

(11)

Except where clearly iﬁdicated'fo'the contrary in an item in the Bill
of Quantltles or in the Spec1flcatlons, all measurements shall be

- net in accordance w1th ‘the Draw1ngs w;th no allowance for waste.

Any addltlonal labor, transport or materlals ‘required to make good
defective work or used in repair or maintenance shall be at the
expense of the Contractor and shall not be: taken into account when
determln;ng the sum to be paid’ for’ each item or section of the Works.

If_during_the eXecution of the Works any item of the Construct;onal
Plant in the opinion of the Engineer shall be unsuitable for the

_execution of the Works, the Contractor shall replace such plant with

other suitable plant at his own cost, and until the Leplacement has
been satlsFactorlly made the Employer may wmthhold from subsequent
payments a sum representlng such portion of the monles as the Engineer

"'shall certify to be reasonable.

The following abbreviations have been used in the Bill of Quantities.

2 Chreereaanan Cubic meter
M2 i ieeeaea. e weuse-  Square meter
™ .f....;.,.....;...,...;.._ 'Liﬁear meter
Rg Meaecoeaa. teeensanirare-- Kilogram-

8 aeeen e iiiiiii il ..  Per cent
Dia. e eneanassatasancennann. Diameter

“ha e .  Hectare

L.S. T s eraans . Lump Sum
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SUMMARY

BILL OF QUANTITIES

Section

Total for Local Currency
{Rs)

SECTION
SECTION
~ SECTION
SECTION
SECTION
SECTIOL
SECTTON
" SECTION

SECTION

GENERAL ITEMS

—
-

I1 : PUMPING FACILITIES

IIX : FARM POND

IV : PIPELINE IRRIGATICN SYSTEM

V : DRAINAGE FACILITIES:

VI : ROADS
VII : LAND GRADING
VIII : VINE TRELLIS

IX : FARM HOUSE

Grand Total
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Mo,

Work

Unit

Rty

Unit Price
{Rs)

Amount

I.1.

I.2

1.5

SECTION I: GENERAL ITEMS

Maintenance of access
road during the period
of the works

Construction, mainte-
nance and. subseguent
removal of Contractor's
staff quarters, offices,
stores, workshops and
temporary fencing’

Installation, operation,
maintenance and sub-
sequent removal of water
and power supply systems
for Contractor's staff
quarters, office,
workshops and work site

Land clearing

Assistance of Engineer's
staff

- (Rs}

Total SECTION T
{(Carried to Summary)
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' ‘ ! g : Unit Price Amount
No. Work Uriit 't
SECTION II: ,
PUMPING. FACILITIES
A. Installation of Equipment
I1.1 Cleaning of existing
deep tubewell L.S.
. II.2 Installation of sub- '
, mergible pump L.S
IT1.3 | Installation of delivery
pumpg ‘'L.S
IT.4 Installation of
generator L.S.
N Installation_of control
panel and electric
wiring L.S
{Sub-total TII-A)
- B. Pump_House
I1.6 Excavation m3 7.3
1r.7 Backfilling m3 5.3
I1.8 Wet brick masonry - m3 32.2
CII.9 Dry brick masonry 3 4.2
IT.10 | Concrete, Type-B m3 7.0
I1.11 | Cement mortar m3 1.4
II.12 | Roofing works L.S.
1r.13 | Window and door L.S.
I1.14 Electrical works L.S.
(Sub-total II-B}
Total SECTION II
(Carried to Summary)
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Do RN - ' Unit Price
- No. - Woxk Unit Q'ty: (Rsflce AT;z?t
SECTION LIT: FARM POND
SIII.l' _ﬁx05vation - m3 . 616.0
ixil}z Embanﬁment : w3 420,0°
ITI.3 Embénkment with borrowed |- -
matexial m3 J11,064.o__
IIL.4 -Béci;-fiiling m3 40.6
:III.S { Wet brick masonxy ﬁ3 313.6
"III.6 | Dry brick masonry _ m3 44.8
;III.? Coﬁérete,_Type—B- 53 5.6
-ITI.8 Pipe lyiﬁg
Dia. 100 mm 52.5
Dia. 80 mm 15.2
.III.9 Féncing works m 91.0

" rotal SECTION IIT

(Carried to Summary)
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Unit Price

Amount

L . . L :. e
Ne- Hoxk jumt) Rty (Rs) (Rs)
SECTION IV:.

PIPELINE IRRGATION

SYSTEM
w.1 Excavation m3 929.6
Tv.2 | Backfilling m3 | 868.0
IV.3 Wet brick masonry m3 9.8
Iv.4 Dry brick masonry ‘m3 4.2
iv.5 Concrete, Type-B m3 2.8
Iv.6 Pipe laying

Dia. 150 mm m 258.0

Dia. 2100 mm .m 324.0

Dia. 75 mm m 127.0

Total SECTION IV
{Carried to Summary)
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Unit Price

o A Amount
: . - Work it] . Q' : -
No ork Un;: Q'ty (Rs) . (Rs)
SECTTON V: . .
DRAINAGE FACILITIES
A Improvement of Belhaniya
| Stream
V.1l Excavation w3 796.6
: (Sub~total v-A}
B. Main Drain
. Excavation m3 645.5
.3 Embankment - m3 630.0
Embankment with borrowed
material . m3 3,570.0
V.5 Backfilling m3: 42.0
V.6 Wet brick masonry n3 19.3
V.7 Dry brick masonry m3 8.3
V.8 Concrete, Type-B m3 13:6
V.9 Concrete pipe laying
Dia. 1,000 mm m 6.0
(Sub-total IV-B)
c. Collector Drain
V.10 Excavation m3 | 1,778.0
V.11 Backfilling - m3 298.0
v.1l2 Wet Brick masonry m3 14.1
V.13 Dry brick masonry m3 14.0
V.14 Concrete, Type-B m3 21.7
V.15 Concrete pipe laying
Dia. 400 mm 32.0
Dia. 300 mm 42.0
(Sub-total V-C)
- to be continued -
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Unit. Price

Amount

. W ‘Uni '

No ork unit) QY 1 (Re) (Rs)
b. | Fisld Ditch
V.16 Excavation m3 214.2

(Sub-total VI-D)
E. Sub-surface Drain
V.17 Excavation m3 2,628.0
v.18 Backfilling m3 2,127.0
V.19 PVC pipe laying

Dia., 100 mm m

(Sub-total V-E)

2,700.0

Total SECTION V
{Carried to Summary)
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(Sub-total VI-C)

B i R Unit Price Amount
R W i o't . _
No V‘Ork Unit _-Q ;Y {Rs) - (Rs)
SECTION VI: ROADS -
A. Access_Road
vVI.1 Embankment with borrowed
material m3 | 1,134.0
vI,2 Gravel pavement m3 378.0
{Sub-total VI-A)
B. Main_Road
VI.3 | Excavation m3 490.0
Vi.4 Embankment with borrowed
material m3 490.0
VI.5 Gravel pavement 3 441.0
(Sub-total .VI-B)
- C. Secondary Road
VI.6 Excavation m3 210.0
CVI.7 Embankment with borrowed
material ‘m3 252.0

Total SECTION VI
(Carried to Summary)
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Unit Price

Amount

. W 1 ' _
te foxk. Unit] 27ty (Rs) (Rs).
SECTION VIL:
LAND GRADING
VII.L Land grading ha 4.3

Total SECTION VII
(Carried to Summary)
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Unit Price

L ' : o Amocunt
.- Wo i g
No | . ork Unit| Q'ty (RS) (Rs)
SECTION VIIT:
VINE TRELLIS
VIII.1 | Installation of vine
trellis - ha 2.7

" "Total SECTION VIII

{Carried to Summary)
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No. Work Unit| Q'ty U"iiszice A"(lgzr)lt
SECTION IX: FARM HOUSE
IX.1 Excavation m3 16.9
IX.2 Backfilling 3 8.8
IX.3 Wet brick masonry m3 54.6
IX.4 | Dry brick masenry m3 5.6
IX.5 Concrete, Type-B m3 19.6
IX.6 Cement mortar m3 8.4
IX.7 Painting works L.S.
IX.8 Roofing works E.S
IX.9 Window and door L.S
iX.1o Electrical works L.S.

Total SECTION IX
{Carried to Summary}
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