‘3. CONCRETE WORK

31 General

These Specifications apply to all concrete works and materials in connection with mass and

reinforcéd concrete of structures which the Contractor shall provide for the fulfillment of his

obligations.

All concrete works shall be performed as stipulated in these Specifications and as shown on the
Drawings or as directed by the Engineer. "The concrete works shall be carried out in the presence
of the Engineer or the Engineer's Representative.

Not later than thirty (30) days prior to the installation by the Contractor of any Construction Plant -
and Equipment to be used for the processing, handling, transposting, storing and proportioning of

- concrete ingredients as well as for the mixing, transporting and placing of concrete and mortar, the

Contractor shall submit flow charts, drawings and written descriptions to the Engineerto allow the
full and proper assessment of his plans for the producing and placing of the concrete and niortar to
be incorporated in the Permanent Works under the Contract. : '

After being mshlled the. operahon of the plant, eqmpmcnt ard sloragc facilities .~>h1ll be at aHl
* times subject to the approval of the ,ngmcer

~ " If the Contractor intends to procure ready mixed concrete and mortar from manufaciurers, the

Contractor shall inform the Engineer in writing, at least thirly (30) days bzfore commencement of
concrete works, of his intention with detailed descriptions  regarding the manufacturer’s or
supplicr's name, location and capacity of his concrete plant and processing equipment, reputation
and feliabilily of his products and others for the approval of the Engineer.

Without the approvat of the Engineer, the Contractor shall not operate his plant and equipment of
concrete processing and/or procure and purchase the ready mixed concrete from manufacturers or

- suppliers.

Al proper precautions for safety and security shall be taken by the Contractor in accordance with
the provisions stipulated in Sub-clauses G7.5 and G8.3. (19) of :Vol. HI, Pant I-General
Specifications. The Contractor shall not discharge directly disposal water from concrete placing
and curing containing suspended and sediment matter into the existing drainage channels and
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drain ditches in the Site.

Approval of plant and equipment or their operation, or of any construction procedure, shall not
- operate to waive or modify any provisions or requirements contained in these Specifications
“governing the quality of the materials or the finished work.

The Contractor shall not be entitled to any additional payment over the unit prices tendered in the

“Bill of Quantities for concrete by reason of any limitations in the batching, mixing, transporting
and placing of concrete required under the provisions of these Specifications.

Prior to the commencement of concrele works, the Contractor shall establish at the construction
site a laboratory furnished with required equipment and instrument necessary for performing day
to day and routine tests. The Contractor shall operate and maintain the laboratory as directed by the
Engineer during the Contract period and shall employ qualified supervisor and laboratory
assistants to carry out the specified tests.

3.2 Cenent and Admix{urcs

321 Cement

Cement used in the Works shall have a qmlny equivalentto ilm of Portland cement, ordumry type, |

“as specified in No. 8 of JISR 5210 and/or SNI 2049-90-A or ASTM DeSIgnahon C 150, andfor as
approved b) the [,ngmeer

Prior to any cement being ordered, the Conlract'or shall inform the Engineer of the details
conceming the type of cement to be purchased.- Cement shall be delivered to the Site along with
the manufacturer’s quality and testing certificates. Upon receipt thereof, such certificates shall be
submitted to the Engineer, '

The Contractor shall provide adequate handling and storage facilities for the cement. Metal

storage bins or silos at the batching plant for cement shall be weatherproof and shall be constructed

so that there is no dead storage. If inthe opinioh of the Engineer, there is reason to believe that any

dead slomge exists invany bin, that bin shall be emptied and cleaned out at least once every four (4)
months. -

Cement delivered in bags shatl be transported in a manner approved by the Engineer and shall be
stored in completely waterproof warchouses with adequate provisions for preventing the
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absorption of moisture, provided that the storage facilities shall be subject to the approval of the
Engineer and so arranged as to permit easy access for inspection and identification of each cement

. consignment.

Cement shall be stored in a weatherproof warchouse having a floor more than thirty (30) cm above
the ground level, and shall be used in such manner that the "first-in" can be “first-out”.” Proper

‘spacing shall be provided between piles of cement.” Not more than thirteen (13) bags shall be |

permitted to be placed inone (1) stack, or to a lesser number as directed by the Engineer when the
storage period is expected to be longer than sixty (60} days. The cost of the cement warehouse
shall be included in the lump sum price of the Contractor’s temporary bunldmgb stated in Item N
0/05 in the Bill of Quanlmes

No cement which has been stored at the Site for more than ninety (90) ddys shall be used in the
Permanent Works unless a test proves it to be satisfactory. :

If cement is damaged or deteriorated in consignment, handling or storage, it shall be promptly
removed from the site of the works.

~The Conlractqréhall take care to ensure that adeqiuaie stocks of cement are always available and
" shall within tenth (10th) day of each month inform the Engineer concerning the following data

- The stock of cemient on hand at the Site as of thie last day of the preceding month,
- Cement delivery received during the previous month,

- Cemcnt used in the Permanent Works during the last month, and

- Other data as required by lhe Engineer.

' 3.2,2 - Admixtures

The Contraclor may be perinitted with the written approval of the Engineer the use of admixtures
so as Lo improve workability and finishability of concrete and to promote other special properties.

Air-entraining admixture may be used in all concrete unless otherwise dircétcd by the Engineer.
This admixture used shall conform to ASTM Designation C 260 or equivalent approved by the
Engineer. With ihe exception of air-entiaining admix(urés, the Contractor shall notify the
Engineer of the sources of such admixtures as set-retarding, water reducing and strength -
acceleration agents. from which admixtures will be obtained and shall fumish- technical
information and samples for testing at least nincty (90) days in advance of the time when these
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agemts are expected to be applied.

All tests for the admixture shall be made by the Contractor at his own expense and the resulis of
tests shall be submitted to the Engineer for his approval.

‘fhe amount of agents used in each concrete mix and section of the concrete work where it may be
used will be determined by the Engineer. The specified limits in respect of maximum stump,
slump loss during transit and time allowed for concrete to remain in the mixer may be changed by
the Engineer when approval to use the agent is given.

,1qu1d or powdered adnnxmrcs for concrete shall be kept in water-proof stores with adequate
provision for the prevention of water absorption and direct exposure to sunshine. Storage shall be
so amanged that the materials will be used in the order in which they arrive at the Site. If any
admixture has an expiry date, it shall be conspicuously marked on the container. Sufticient
quantities of admixture shall be kept in storage to ensure uninterrupted concrete placing.

Al costs incidental 10 the use of admixtures shall be illciuded in the unit prices per cubic metre
- stated in the Bill of Quantities for applicable items of concrete in which the admixtures are used
and no separate payment for'the same shall be considered by the Employer.

3.3 Aggregates
3.3.1° General

With the exception of ready mixed concrete intended to be procured or purbh’aséd by the
Contractor from inanufacturers, materials for production of coarse and fine aggregates shall be
obtained from suitable quarry site approved by the Engineer.

Al aggmgnlc'materials shall consist of hard, durable, clean minerals, produced naturally or
manufactured, and must ot contain substances which may impair the uality of concrete and
rcinforcing bars. '

All necessary tests to be made by the Contractor on samples taken from possible quarry site
~indicate that it contains materials which, when processed, will be suitable for coarse and fine
aggregates ; as well as, the kwality of material available from the possible quarry site shall be
assessed by the Contractor. All test results and information as to the materials shall be submitted
by the Contractor to the Engineer for his approval.
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‘The Contractor shall cany out the foilowing tests with regard to samples taken from each stockpile
in the quarry site in accordance with the specified standards and frequencies indicated in the table

below :
Test Item Test Standard Frequency
Fine aggregate :
Grading i JISA11020r Once a week for each stockpile
SNI 1754-90-A _ -
Washing : JISA 1103 When directed by the Engineer

Specific gravity :  JIS A 1109 or When directed by the Engineer
and absorption  SNI1970-90-F
Moisture content: JISA 1111 or ~ Onceaday

' SNI1971-90-F

~ Coarse aggregate

T Grading + NS A 110201 Once a week for each stockpile
© SNI1753-90-F B
“Unitweight :  JISA 1104 . When directed by the Engineer

Specific gravity : * JIS Ati10or ‘When directed by the Engineer
and absorption SNI1969-90-F - : -

“The Contractor shall be required to pay by way of loyalties or otherwise for materials taken from

' the selected quarry site and used in the work covered by these Specifications. The Contractor shall

* be responsible for the specified quahly of all such materials used in Permanent Works under the
Contract.

In case the Contractor intends to purchase the aggmgates from other sources such as manufacturer
or supplier, the Contractor shall submit to the Engineer for his approval all test results, data and
information to prove phyalcal and chemical properties and quality of the aggregates \\lnch will be
purchased and used, at least thirty (30) days before the aggregates are required for use.

.. All costs incurred from production or purchase of the concrete aggregatés shal} be included in the
T unit prices per cubic metre of concrete stated in the respective items for the concrete structures
itemized in the Bill of Quantities.
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33.2 Fine aggregate

The term "fine aggregate” is used to designate aggregate in which the maximum size of particles is
five (5) mim and the particles consi_s( of innate materials.

The fine aggregate shall consist of clean, hard, dense, durable, uncoated rock fragments of proper
gradation and shall be free from injurious amount of dirt, dust, Silt, lumps, soft or flaky grains,

“shale, alkali, organic matter, loam and other deleterious substances. More than three (3) percent of
material passing the 0.074 mm or No. 200 sicve by washing or more than one (1) percent of clay
lumps or one (1) percent of shale shall not be contained. Use of sand deposited or obtained from
beach or sea shall be prohibited without the written approval of the Engineer.

The fine aggregate to be used for concrete structures exposed or weathered shall be free from any
substance which will discolour the concrete surface, '

The fine aggregate shall be tested for.sodium sulphate soundness in accordance with JIS A 1122 or

SNI 1758-90-A for five (5) cycles and shall show ;hc maximum loss of not more than ten (10) =

percent,

The fine aggregate Shall bé u:":ifox.'m.ly grﬁded and when tested in accordance wilh PBI, 1971, N_.!.-z
as stated below : : ‘

Fine a'ggregate, less than two (2) percent (by weight) retained on 4 mim sieve

- Fine agegregate, less than ten {10) percent (by we:ight) retained on 1 mm sieve

- Fine.aggregate, between eighty (80) to ninety five (95) percent (by weight) retained on 0.25
mim sieve or equivalent standard tabu_latéd_as follows:

Sieve Designation - _ ~ Standard % by Weight passing
_ (Mean Opening (imm) ) S B ' Individual Sieve
_ : o — — : : : 100
S | o 90 - 100
s o 80 - 100
2 SR 50 - 90
0.6 R 25 - 65
0.3 ' 10 - 35

015 B 2-10
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The fineness modulus of the fine aggregate shall range between 2.5 and 3.3,

The percentage of deleterious substances in the fine aggregate shall not exceed the following
values :

Item : - % by Weight

Clay lump . _ _ 1.0
Material passing 0. 074 mm sieve - 1 3.0%

Material retained on 0,297 mm sieve and floating = 0.5
on liquid having a specific gravity of 1.95 -

% If the material finer than 0.074 mm sieve consists of rock dust free from cléy or s'ilt.
“this percentage may be increased to five (5). ' '

3.3.3  Coarse aggregate

. The term "coarse aggregate” is used to designale aggregate in which the minimum nominal size is
five (5} mm and which is rcasombly well graded from five (3) mmto the largest size; forty (40)
- mm for this ijecl reqmred in the concrete work, The coarse aggregate shall consist of crushed
“or unbroken stone, gravel and othier innate m'\term]s with similar characteristics or a combination

thereof. Coarse aggregaté sh'illbeclean hard, fresh, unweathered, well shaped, dense, ‘uncoated,

© durable rock fragmcnls and free from objectionable quantities of flat or elongated particles,
" organic matter or other deleterious materials. '

“The coarse aggregate shall be of uniform grading with the maximam sizes as required for the

various types of conciete in accordance \\;ith PBI, 1971, N.1.-2 as described below :

- Coarse aggregate, one hundred (100) percenl by weight passed 31.5 mm sieve,

-~ between ninety {90) to ninety eight (98) percent retained on 4.0 mm sieve,

- The difference of accomulative wclgh{ between the respective sieves not more than Sixly
(60) percent by weight and riot Iess than ten (10} perccnt by weight, and or cqmvalent to JIS
Standard.



The coarse aggregate may be rejected if ;

-~ The loss, using grading A in the Los Angeles abrasion test, exceeds ten {10) percent by
weight at one hundred (100) revolutions, or foity (40) percent by weight at five hundred
(500) revolutions. '

- The weighted loss of the aggregate, when subjected to five (5) cycles of the sodium
sulphate test for soundness, is more than twelve (12) percent by weight.

- The total percentage by weight of patticles of unsatisfactory shape exceeds sixty (60)
percent. 'A particle shall be considered 10 be of unsatisfactory shape if it has a maximum

dimension cxcccding three (3} times its miniimum dimensions.

- The coarse aggregate shall be finish-screened over vibrating screens mounted on the rock crushing

plant or, at the option of the Contractor, the screens may be mounted on the ground adjacent to the

rock crushing plant. Separation of the coarse aggregate into the specified sizes, after finish-
screening shall be such that, when the aggregate is tested by the sieves d"Slgl‘lalCd in the followmg
hbuht;on thc gradation obtained is as foliow:. '

Designation - -~ . Standard Percentage by Weight

of Coarse | passing Individual Sieve (% )
Aggregate : ' -

C@om) - 50mm o 40mm 25 mm 20 mm 15 mm - 0mm Smm 2.5 mm
40 - 25 100 S0-100 20-55 0-15 - 05 - - -
25-5 - 100 95-100 - 2560 - 0-10 05

Handling and storing of coarse aggregate shall be in such a manner which would prevent its

segregation or mclus:on of foreign materials. The Engmecr may require lhat coarse aggregate

shall be stored on separale plalforms provided at adequate Iocallons
" Inorder to 'sccure greater uniformity of the concrete mix, the Engineer may require that the coarse
~ aggregate shall be separated irito two (2) or more sizes. Different sizes of aggregate shali be stored

in separate bins or piles sufficiently detached from each other to prevent intermixing.

The Contractor shall submit to the Engineer for his approval the detailed plans, drawings and other
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particular description within thinty (30) days prior to installation of the concrete aegngatcs plant -
and equipment according to the provisions of Sub-clause G32 {5) of Vol. 1ll, Part I - General
Specifications.

In case the Contractor intends to procure or purchase the coarse aggregate from manufacturer or
supplier, the Contractor shall notify the Engineer in writing at least thirty (30) days beforc the
commencement of concrete work of his intention with detaited information and descnpuon as to
the manufacturer or supplier accompanying with data and certificates to prove eligibility of the
materials. ' ' '

34 Water

- Water for mixing concrete and mortar and for washing aggregates and for curing concrete shall be
* provided by the Contractor as prescnbed in Sub-clause G8.3. (4) of Vol. IHl, Part 1 - General

Specifications and sha]l be subject to the '1pproval of the Engineer.

The watcr to be used in concrete and mortar shall be reasonably clean and free from injurious
‘xmount of silt, oil, acids, salts, alkali, orgamc and other deletenous substances. The quality of
mmng water shall Lonfom\ to the Standard of AASHTO T 26 (Standard Method of Test for
Quahly of Water to be used in Concrete).

If required by the Engineer, samples shall b¢ taken from the proposed sources of supply and tested
- by comparison with distilled water. Comparison shall be made by means of standard cement test
~ for soundness, time of setting and morlar strength, Indication of unsoundness, change in time of

setling plus or minus thirty (30) minutes or more or decrease of mortar suenglh more than ten (10)
percent compared with distilled water shall be sufficient cause for rejection of water being tested.

Sufficient water storage facilities shall be provided to ensure the continuous operation of concyete
placing. The methods of delivering and storing water shall be subject to the approval of the
Engineer. '

- All costs incurred from water used for concrete and morlar mixing, and aggregates washmg shall

be included in the unit prices per cubic metre of concrete or mortar, slated for the respective iteins
in the Bill of Quantities. '

With the exception of the above, all costs brought from the plant, cquipment, fabour and m'uenals
for construction of water supply system furnished by the Contractor shall be included in lhc lump
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swm price stated for Item No. 0/08 of the Contractor's temporary facilities in the Bill of Quantities.

3.5  Concrete Mix
3.5.1 Composition

Concrete shall be composed of ordinary Portland cement, water, fine and coarse aggregates and
approved admixture, all well mixed and brought to the proper consistency.

352 Typesof concrete

Types of concrete shall be design;itcd by the following six (6) types of concrete including lean
concrete. Lach type of concrete shall be used in accordance with the Specification and where
shown on the Drawings or where directed by the Engineer.

‘The various concrete types shall be typified on the basis of their cylindrical compressive strength
al 28 days as well as on the maximum size of the coarse aggregates and slump of concrete as
shown below: '

: Recommended Types of Concrete

Type of - Max, Size of - 28-day Cylindrical ~ Stamp
Concrete Coarse Aggregate Compressive Strength S
C(mim} : (kg/lem?y ~ (em)

1 25 270 _ 8

2 40 240 .10

3 - 25 180 : : 8

4 40 i80 S - 10

5 25 _ 100 : 10

6 40 : 270 _ ‘2.5

The amount of water used in the concrete will be altered by the Engineer within the limits

established by him for the water/fcement ratios required to secure concrete of the proper

~ workability, consistency, etc), taking into account the effect of the use of the admixtures approved
and any variation in either or both the moisture content or grading of the aggregate as they enter the
mixer. o '

The stump of the concrete mix shall be the lowest possible that will permit thorough compaction
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% with the equipment approved for the work. In general, stump would depend upon the type of
application and not on the type of concrete. The application of each concrete mix to the structure
will be made in principle as given below :

Typeof Application in Drainage Structures
Concrete '
i Structures requiring high strength with relatively thin

members such as, foundation pile, composite girde'r, etc,
2 RC bridge slab, pier and abutment, guardrail, curb stone, etc.

3 Secondary concrete or relatively thin structural member such
as blockout of sluiceway, concrete pipes, etc.

4 “Ordinary structurat concrete with relatively thick member such
as sluiceway, foundation concrete of revetment, concrete
. R ‘ o " culvert, parapet wall, concrete wall, side walk of bridge, elc.
-5 " Base concrete and levelling concrete.
6 . Concrete pavement.

353 Preliminary'mixcs

" The Contractor shall propose the mix proportions to achieve the required strength and workability
and the Engineer will specify the mix proportions found appropriate for the particutar application.
The Contractor shall undertake to provide a properly mixed concrete containing the constituents in
the specified préporiions tested in an‘approved laboratory using a sufficient number of samples to
be representative of aggregates and centent to be used for the Works. The Contractor shall employ
a competent and suitably qualified engineer to design the mix, to supervise and direct all slages in
the preparation and placing of the concrete. | '

The preliminary mixes shall be prepared at least for three (3) different \va:er;cenmcnt ratios which

gj shall produce a range of strenglhs required for having adequate workability for compaction by the
method 1o be used in placing. The amount of water used in the concrete shalt be regulated by the -

TS3-11



Engineer within the limits which will be established by him for the water-cement ratios required to
secure the proper consistency of concrete, taking into account the effect of the usc of the specified
admixtures and any variation in either or both the moisture content or grading of the aggregate as
_ they enter the mixer. For each grade of concrete, a set of six (6) cylinders shall be made from each
three (3) batch.

From each set of six (6) cylinders, three (3) shall be tested at an age of seven (7) days and another

three {3) at twenty eight (28) days in accordance with the specified standards. From the

relationship derived between the strength and water-cement ratio a trend fine shall be established
' 'réasdnably. : |

If at any time during construction of the Works, the source of cement or aggregate is changed, the
grading of the aggregate alters or the compressive strength of the concrete is not acceptable then
further preliminary mixes shall be undertaken in the manner explained above.

3.5.4 Trial mixes of c.oncreic

At least sixty (60) days prior to the start'of permanent concrete work, the Contractor shall produce
a trial mix for cach type of the concrete specified under the supervision of the Enginéer; using
cement, admixture and the entire aggregate and by operating , batching and concrete mixing plants
provided by the Contractor for the execution of the Works. Such trial mixes shall be continued
until concrete complying with these Specifications is produced. |

Where the Engineer has approved the concrete mix design for each type of concrete, the
Contractor shall, before the commencement of c’oncréting, have trial mixes prepared, preferably
under the full-scale production conditions in the presence of the Engineer to ensure that concrete is
sufficiently strong and workable and that segregation of the mix during transportation and placing
does not oceur. '

For the trial mix, six (0} test cylinders shall be miade by the Contractor and three (3) test cylinders
shall be tested at an age of seven {7) days and the remaining three (3) at twenty eight (28) days in
accordance with the specified standards. ‘The target concrete mix shall be established through such
procedure with consideration of a reasonable margin so as to ¢nable the vériations of the original
source of ceinent, aggregale conditions and by the workmanship and construction plant employed
for the Works to be controlled within an estimated range. The Engincer shall review all data of the
specified mix proportions for each type of concrete as notified to the Contractor.
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If the average value of the ultimate compressive strength of the three (3) cylinders taken from any
trial mix is less than the specified twenty eight (28) day compressive strength given in Sub-clause
3.5.2 herg¢inbefore, the Contractor shall re-design to make a further preliminaty mix, trial mix and
set of test cylinders. If the workabilitly and consistency required are not obtained in the opinion of
the Engineer during any trial mix for any type of concrete, the teial mix shall also be re-designed by
the Contractor.

““Tests specified in Sub-clause 3.3 (Aggregates), 3.4 (Water) and 3.5 (Concrete Mix) shall be
- conducted by the Contractor in his laboratory or at an approved laboratory in accordance with the
© provisions of Sub-clause G8.3. (13) of Vol. Ill, Part I - General Specificalions; theréc_)f.

All cost incwred from trial mix and laboratory tests shall be deemed to be included in the
respective items of works in the Bill of Quantities and no extra payment for the same shall be made
to the Contractor. ‘ '

The determination of the mix proportions by (he Engineer shall not relieve the Contractor of his
rcsponmbﬂnhes for producmg and placing concrete confomnng to the specified requirements.

- Before mixing concrete for any structure or part thereof, the Contractor shall satisfy himself that

the concrete mixed in the propomons determined by the Engineer will permit the Contractor to

- produce and place concrete complymg wuh the specified requirements,

3.5.5 Batching

- The Contractor shall either provide batching equipment or may purchase concrete from

manufacturers. The equipment shall be capable of combining the aggregates, cement, admixtures
and water into a uniform mixtore and of discharging this mixture without segregation. It shall also
be capable of readily adjusting to comperisate for the varying moisture content of the aggregale and

* to change the weights of the materials being batched.

The amount of each of the materials comprising the concrete shall be determined by weighing,
except the amount of water and admixtares which will be measured citlier by volurie or weight.

Unless the Engineer otherwise determines, materials shall :bc' weighed within the following

" degrees of accuracy, inclusive of scale and operating errors:

Cement plus two percent (+ 2 %)
Fine aggregate plus two percent (+ 2 %)
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Coarse aggregate  plus three percent (+ 3 %)
Water plus one percent (+ 1 %)
Admixtures plus one percent {+ 1 %)

© Cement scales shall be in divisions of not more than two (2) kg and aggregates in divisions of not
more than ten (10) kg both readily discemible. Atithe time of installation, or of reconditioning, the
~ indicated weight at any point of scale shall not vary from the correct weight by miore than zero
decimat two (0.2) percent of the maximum marking of the scale. At any time of operation, the
indicated weight at one point on the scale shall not vary from the comrect weight by more than zero
decimal four (0.4) percent of the maximum marking of the scale.

The Contractor shall provide standard test weights and any other auxiliary equipment required for
checking the accuracy of scale. Cement scale shall be tested not less than once a month with the
standard weights and the result recorded. In addition, all scales shall be inspected arid tested by
approved technicians at least every six (6) months.

 The fdllo_wing written, printed or graphic records shall always be kept at the equipment for each

" batch :

(a) Weight of aggregates and cement
(L) Amount of water used -
(c} -  Amountand kind of admixture added

3.5.6 Concrete inixing
(l) Mixing concrete by mechanical mixer

Concrete mixers may be of the revolving drum or the revolving blade type and the mixing drum or
blades shall be operated uniformiy at the mixing speed recommended by the manufacturer. The
- pick-up and throw-over blades of mixers shall be restored or replaced when any part or section is
worn twenty (20)_mm or more below the original height of the manufacterer's design. Mixers and
'a'gitﬂt'or which have an accumulation of hard 'concrele' or mortar shall not be used. '

When bulk cement is used and volume of the batch is one-half (0.5) m3 or more, the scale and -

weigh hopper for cement shall be separate and distinct from the aggregate hopper or hoppers. The
discharge mechanism of the bulk cement weigh hopper shall be interlocked against opening when
the amount of cement in the hopper is underweight by more than one (1) percent or overweight by
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more than three (3) percent of the amount specified.

When the aggregates conlain mor¢ water than the quantity necessary to produce a saturated
surface-dry condition, representative samptles shali be taken and the moisture content determined
for each kind of aggregate. Water content and aggregate quantities shall be adjusted accordingly.

The batch shall be so charged into the mixer that some water will enter in advance of cement and
aggregates. All water shall be in the drum by the end of the first quarter of the specified mixing

“time,

Cement shall be batched and charged into the mixer by means that will not result in loss of cement
due to the effect of wind, or in accumulation of cement on surfaces of conveyors or hoppers, or in

~ other conditions which reduce or vary the required quantity of cemient in the concrete mixture,

The entire contents of a batch mixer shall be removed from the drum before materials for a
succeeding batch are placed therein. The materials composing a batch except water shall be
deposited simultaneously into the mixture.

All concrete shall be mixed for a period of not less than 1.5 minutes (90 seconds) after all

: matenals. including water, are in the mixer. Dunng lhe penod of mixing, the mixer shall operate
at the speed for which it has been designed. '

Mixers shall be operated with an antomatic timing device that can be locked by the Engineer. The

* time device and discharge mechanism shall be so interlocked that during normal operation no part

of lhé bal(_:h will be discharged until the specified mixing time has élapsed.

The first batch of concrete materials placed in-the mixer shall contain a sufficient excess of
cement, sand and watcr or mortar batching with same proportion of concrete to coat the inside of

the drum withoul n,ducmg the required mortar content of the mix. When mixing is to cease for a
- period of one hour or more, the mlxer shall be lhoroughly cleancd.

(2) Mixing concrete in lruck

No truck mixer, unless otherwise specified in the Contract, shall bé used for the Woiks.
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(3) Mixing concrete by hand

Tn cases where the Engineer may authorize hand mixing, the mixing shall be done on a watertight
- platform and in such a manner as to ensure a uniform distribution of the materials throughout the
- mass. Mixing shall be continued uantil a homogeneous mixture of the required consistency has
- been obtained.

~ (4) Ready mixed concrete

Ready mixed concrete may be used with the written approval of the Engineer. Such approval will
notbe uﬁr’eésonably withheld, but the Contractor shall satisfy the Engince'r that the materials used
in ready-mixed concrete comply with the Specifications in all respects. ‘the specified
requirements as to the sampling, preliminary and trial miies, testing and quality of concrete of
various types shall apply equally to réady-_mixed concrete, -

3.6 Eq_liipmem for Transporting and Placing Concrete.
3.6.t General

The methods and ¢quipment used for transporting and placing concrete aﬁd the time that elapses
during transportation shall be such that concrete héving the required composition and consistency
“will not cause appreciable segregation of coarse aggregate, a slump loss in excess of two point five
(2.5) cny, or a loss in air content before consolidation of more than one (1) percent in the concrete
as itis placed in the work. '

In case that concrete is transported and/or placed by any of the types of equipment listed below,
such equipment shall be installed and handled according to the following stipulations:

3.6.2  Agilator truck

The agitating speed of the drum shall be between two (2) and four :(4)'revolutions per minute. The
volume of mixed concrete in the drum shall not exceed the manufacturer’s fating nor exceed
seventy (70) percent of the gross volume of the drum. Upon approval of the Engineer, truck

“mixers may be used instead of agitator trucks for transpoﬂalibn of concrete. The interval between
feeding of water into the mixer drum and final discharging of the concrete from the agitator shall
not exceed one (1) hour. During this interval, the mixture shall be agitated conlhuously at the
above mentioned speed.
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3.6.3 Non-agilétor truck

Bodies of non-agitator trucks shall be smooth and watertight. “Covers shall be provided when -
needed for protection against rainfall. The non-agitator truck shall deliver concreie to the work
sile in a thoroughly mixed and uniform mass.

‘Uniformity will be deemed satisfactory if samples from one-quarter and three-quarter points of the

load do not differ more than two point five (2.5) cm in slump Placing of concrete sh’%ll be
completed within one (1) hour after feeding mmng walcr into the cement and aagregfttes '

Under conditions contributing to quicken stiffening of concrete or the air temperature is thirty
degrees (30 °C) or above, the time limit for the final discharging of the concrete shall be less than
one (1) hour. ' ' ' ‘

'3.6.4 Chutes

- In general, transportation of concrete by the tise of chutes will not be pennil'led unless approved by

the Engineer. If approved, the chute shall have a section wilh round ‘corners and shall have a
properly fixed slope so as to allow the conerete to flow casily and without segregation. The lower
end of the chute shall be provided with a drop chute or baffle plate and hopper not more than one
and half (1.5) m in height to avoid segregation of falling concrete. Chutes shall be protected from

“direct rays of the sun.

3.6.5 Concrete pump or placer

The type and cap'icny of pump shall be determined to meet the specified requirements, taking into
account the phcmg speed, construciion schedule, quality of concrete, location to which concrete is

~ poured, etc. Diameter of the delivery pipes shall be not smaller than three (3) times of the
- ‘maximum size of aggregates to be used in the concrete.

“Delivery p'ip‘es shall be so instailed as to pemiit easy removal, Before starting the pump or placer

operation, about one (1) m3 of mortar with the same proportion of water, agmixture, cement and
fine aggregate as designated for the regular concrete mix shall be passed through the pipe.

The pipe shall be sct as straight and horizontally as possible to prevent clogging of the concrete
mix in the pipe. Air boosters shalt not be used except in conditions where the outlet of the pipe is
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completely embedded at least two (2) m in fresh concrete. The supports of the pipe line shall be
stift enough to fix the pipes finnly without adverse effect on forms and reinforcing steels already
set at the position. Care shall be taken to prevent leakage of the concrete mix froni the pipe line or
- any other part.

-3.6.6 Delt-conveyor

'Transporﬁng concrete by belt-conveyors will not be permitted unless approved by the Engineer. If
authorized, belt-conveyors shall be used with such precaution that belts are protected from rain,

~ wind and sunlight, and that a proper hopper or vertical chute is used at the end of each conveyer to

limit the drop of the concrete being placed to a maximum of one and hatf (1.5) m.
Full details consisting of manufacturer’s catalogs, blueprints, etc. for each type of the above
described items of equipment shall be submitted to the Engineer. All such equipment shall be

operated aind maintained in accordance with the manufacturer's printed instructions.

Types of cquipment other than listed above shall be approved by the Engmeer at least tlnrty (30)
da)s puor to their being used.

3.7 ' - 'Placing of Concrete

3. 7.1 General

No concrete shall be placed until all form-work, installation of parts to be embedded and
preparation of su_ffaces involved in the placing have been completed by the Con_lraclor; and

inspected and approved by the Engincer.

Unless otherwise permitted by the Engineer, no concrete shall be placed in the rain or standing
water, and in no case shall concrete be placed in mnning water.

Check of slumps shall be taken after concrete has been placed but before it has been consolidated. _
The use of buckets, chutes, hoppers, or other transporting and handling equipmem which cannot -

“readily handle and place concrete of such lesser stump shall not be permitied.
- Communication facilities between the mixing plant and placing site shall be furnished, operated

~ and maintained by the Contractor where necessary, or desirable as determined by the Engineer. No
special paymeat or allowance will be made to the Contractor for providing such communication
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facilities.
3.7.2 Preparation for placing

Immediately before concrele is placed, all surfaces of the formation foundation to which concrete
is to be bonded shall be cleared of oil, mud, organic matter, wooden pieces, objectionable coating,
debris, or other perishable materials. by the use of high-velocity air-water jet or other effective ‘
means approved by the Engineer.

All surfaces of forms and embedded materials that have become encrusted with dried mortar from '
concrete previously placed shall be cleaned of all such mortar before the surrounding or adjacent .
concrete is placed. '

The surface of soil or sand and gravel foundations to which concrete is to be placed shall be free
from standing or running water, wooden piece or other objectionable materials mentioned above.
For soil or sand and gravel foundation, the foundation shall be in a damp condition before placing

concrele.

The surface of construction joints of old 'concrel_e to which new concrete or mortar is to be plaCCd'
shall be roughened by chipping or other approved methods and then cleaned, and kept moist for a
time speciﬁ_éd by the Engincer prior to placi.ng the new concrete. Cleaning shall consist of the
removal of all laitance, loose or defective concrete, coating and foreign materials.

The surface of all contraction joints shall be cleared thoroughly of aceessions of concrete or other
foreign materials by scrapping, chipping or other means satisfactory to the Engineer.  Contraction
joints will be filled w'it_h rubber joint filler or given a coat of a compound approved by the Engincer
to prevent bonding with concrete to be placed on the other side of the joint.

373 Temperature of concrete during placing :

Temperature of concrete when it is being placed shal} be not more than thirty two dégrees (320) C,

The aggregates stockpiles shall be, in hot weather shield or sprayed with water and the mixing
water shall be adequately cooled or insulated to casure the temperature of concrete below the
specified limit, The Contractor shall not entitled to ény addili_oiml compensation on account of the
requircments of this Sub-clause. ' : '
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3.74 Concrete placed in water

Concrete shall not be placed under water except where inevitable in which case approval must be
sought from the Engineer and the work shall be carried out under his meticulous supervision.

The quantity of cement in any type placed in water shall be increased so that the water / cement
ratio of the mix is not more than 0.47. The slump shall be maintained below ten (10) cm to prevent
segregation. Concrete shall be carefully placed in a compact mass, in its final position, by means :
of atiim, a bottom-dump buckel, or other approved methods. The detailed placing method in
waler shall be proposed by the Contractor for the Engineer’s approval.

3.7.5  Concrete placed aloeng the slope

If slump in concrete are so large that the placed concrete may possibly flow down along the slope,
adequate forms shall be used to pfcven_l the concrete from flowing down.

3.7.6 - Placing

The Contractor shall keep the Engineer’s adwcc as to when thc plamng of concrete is 10 be
peiformed.” Placing of concrete shalt be made only in the prascnce of the Engmeer or hu.
representative.

Any concrete which has become so stff that proper placing can not be assured unless retempered,
except with the addition of water or of which the slump has been reduced by wo poim five (2.5)
cmt or more, as determined by the Engineer, shall be wasted to places designated by the Engineer,
and no payment will be made to such concrete. |

In so far as it is practicable, concrete shall be deposited directly in its final position and shall not be
caused to flow in a manner to permit or cause segregation. Methods and equipment employed in
depositing concrete in forms shall be such as will not result in coarse aggrcgatc'being separated
from the concrete mass. The Contractor shall provide suitable methods to confine and control the '_
falling concrete so as not to cause segregation or strike hard againsf the reinforcing bars and
‘assembled forms. The vertical free dr'op'of filling concrete shall not exceed one and half (1.5) m.

All formed concrete shall be placed in horizontal layers, the thickness of which shall not exceed

forty (40) em. The Enginéer reserves the right to require less depths of layers where conerete in
forty (40) cm layers can not be placed in accordance with the requirements of this Specification,
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The height of one lift of concrete placing shall be as designated on the Drawings or as dirccted by
the Engineer.

‘Strats, stays and braces, serving temporarily to hold the forms in concret shape and alignment,
pending the placing of concrete at their locations, shall be removed when the concrete placing has

reached and elevation rendering their service unnecessary. These temporary members other than

“metal shall be entirely removed from the forms and not buried in the concrete.

In the event of cquipment breakdown, on if for any other reason continwous placing will be
interrupted, the Contractor shall thoroughly consolidate the concrete at such joints to a reasonably
uniform and stable stope while the concrete is plastic. The cold joint shall therealter be treated as a
construction joint. ' '

If concrete is placed monolithically around openings having vertical dimensions greater than sixty
(60) cm, or if concrete in decks, floor slabs, beams, girders or other similar parts of structures is
placed monolithically with supporting concrete, the following instructions shall be observed :

(1} Placing of concrete shall be delayed not less than one (1) hour nor more than three (3) hours

“atthe top of opemngs and at the bottom of bevels under decks, floor slabs, beams, girders or

other similar parts of structures when bevels are specified and at the bottom of such structure

| members when bevels are not specified, but in no case shall lhe placmg be delayed so long

“that the vibrating unit will not of its own weight readily penetrate into the concrete placed
before the delay. : '

(2) The last sixty (60) cm of concrete placed immediately before the delay shall be placed with
-~ as low slump as practicable and the Contractor shall ensure that thorough consolidation of
the concrete is effected.

(3) The surfaces of concrete where delays are made shall be clean and free from loose and

foreign material when concrete placing is started after the delay.
(4) Concrete placed over openings and in decks, floors, beams, girders and other similar parts of
structures shall be placed with as low slump as practicable and the Contractor shall ensure

- that thorough consolidation of the concrele is effected.

The Contractor shall not be entitled to any additional payment beyond the unit prices stated in the
Bill of Quantities for concrete by reason of any limitations in the placing of concrete required
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under the provisions of this Sub-clause.
3.7.7 Compaction and consolidation of concrete

Each layer of concrete shall be immediately compacted and consolidated with suitable appliances
~ so that the concrete is compacted to the maximum practicable density and closes snugly against all
' s_urfaceS of forms and embedded materials. Subscqucni layers of concrete shall not be placed until
| the layers previously placed have been worked thoroughly as specified.

In general, concrete shall be consolidated with electrical or pneumatic power driven, intemal-type
vibrators, operating at a speed .of at least seven thousand {7,000) revolutions per minute when
immersed in concrete. The vibrating head shall be inserted in concrete vertically and at least five
(5) cm into underlying layer. Where it is difficult to use internal vibrators, concrete may be
- consolidated with the external-type form vibrators as dmcmsed hereinunder or compacted with a
hand plunger as directed by the Lnameer

Conmpaction of concrete in part of struclures exposed to view shall be by immersion-type vibrators
supplemented where directed by the Engineer, by approved heavy-duty 'fonn-vibra_tors. ~ Form
: '\-ibfators shall be firmly attached to the form during compaction but the vibrators shall be capable
- of being quickly zemovcd and re-attached to other positions on the forms and shall operate at
speeds of at least c:ght thousand (8 000) revolutions per minute when vnbralmg concrete.

Care shall be takcn to ensur¢ that vibrations shall be m&d@ systematically and at such intervals that
the zones of influence overlap and the concrete is properly compacted. '

-In the area where newly placed concrete in ¢ach layer adjoins previously placed and hardened
concrete, more than usual vibration shall be performed, the vibrator penetrating deeply at close
intervals along these contacts. Contact of the vibrating head with surface of the form shali be
avoided, "

3.7.8 Blockents in conerete
Blockouts in concrete ‘shall be constructed, as shown on the meings or as directed by the
Engineer, to permit the installation and adjustment of metalwork for the mechanical equipment

which is to be émbedded in concrete. Such blockouts shall be filled with Type 3 concrete unless
otherwise directed by the Engineer after the inslallation is completed.
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Before type 3 concrete is placed in the blockouts, the existing concrete surfaces of the blockouts
shall be roughened and cleaned. The roughening shall be performed by chipping or other approved
methods and in such a manner as not to loosen, crack or shatter any part of the concrete beyond the
roughened swiface. After being roughened, the surface of the concrete shall be cleaned in

accordance with the provisions of Sub-clause 3.7.2 and shall be sound and hard and in such a ‘
condition " as to ensure a good mechanical bond between the existing and the new concrete. All
concrete which is not hard, dense and durable shall be removed to the depth required to secure a
sat'isfactory smface. After cleaning the roughened surface to the satisfaction of the Engineer, it
shall be kept moist for at least twenty four (24) hours prior to placing the concrete in the blockout.

The Contractor shall place the concrete in blockouts in such a way as to ensure a satisfactory bond
with the existing concrete, to secure complete contact with metalwork to be embedded in the
blockout concrete and to avoid displacement of the metalwork being embedded. Where directed
by the Engineer, concrete placed in blockouts shall contain an approved expander or shall be
delayed between mixing and placing to reduce subsequent shrinkage. The cost of preparing the
surface of the concrete against which blockout cornciete is to be placed, shall be included in the
unit price for type 3 concrete for the blockout. . '

Measurement, for paynient, of blockout concrete will be made of the dimensions as shown on the

- Drawings or as directed by the Engineer and in accordance with the provisions of Sub-clause
3041 | | |

Payment for blockout concrete shall be niade in accordance with the provisions of Sub-clause

3.14.1 at the unit prices per cubic meter tendered in the Bill of Quantities. -

'3.7.9 - Construction and contraction jloin(s

(1) Construction joints

Concrete surfaces, upon or against which concrete is to be placed and to which new conerete is to
adhere, that have become so rigid that the new concrete cannot be incorporated integrally with that
previously placed, are defined as construction joints ' ' o

Centain joints have been shown on the Drawings with full lines or broken lines as compulsory

construction joints. These construction joints shall not be altered and no concrete shall be placed
against the joint for at feast three (3) days for sections up 1o ninety (98) cm in thickness and for
seven (7) days where the thickness exceeds ninety (90} cm, unless otherwise approved by the
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Engineer.

Other construction joints have non-compulsory locations. Subject to approval of the Engineer, the
- Contractor may vary the locations of this type of construction joint and the sequence of concrete
| placement where shown on the Drawings, provided that the Contractor shall make all necessary

adjuistments to the reinforcement to the satisfaction of the Engingeer and without cost to the
Employer.

In addition 10 those construction joints shown on the Drawings, the Contractor shall prepare his -
“own drawings showing the locations of construction joints he desires to make including a -

“sequence of concrete placement. The necessary reinforcement shall also be detailed on his
drawings so as to match such joint. If approved, all necessary work related thereto shall be made at
no extra cost to the Employer.

Construction joints shall be approximately horizontal or vertical unless otherwise shown on the
Drawings or preécribed by the Engineer .an'd_ shall be given the prescribed shape by the use of
forms, where required, or by other means that will ensure suitable joining with subsequent work ;
Provided, that unless otherwise shown on the Drawings, keyways will not be required at
construction joints. All intersections of construction joints with conerete surface which will be
-exposed to view shall be made straight and level or plamb.

The surfaces of construction joints shall be clean and damp when covered with fresh concrete or

‘mortar. Cleaning shall consist of the removal of all laitance, lone or defeéliv‘c concrete, coatings,
sand, sealing compounds if used, and other foreign material. The surfaces of all consiruction jbints
shall be roughened and then washed thoroughly. The rou ghening and washing shall be performed
at the last op'ponunity prior to the pla'cing of concrete,

‘The surfaces of all construction joints, including surfaces of blockouts shall be washed thoroughly
with air-water jets immediately prior to placement of adjoining concrete.

All pools of water shall be removed from the surfaces of construction joints before the new

concrete is placed. .

"‘Fhe cost of construction joints shall be included in the unit prices per cubic meter tendered in the
'Bill of Quantities for the concrete which require such joints.
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(2) Expansion and contraction joints

Expansion joints with the types shown on the Drawings shatl be provided in wall, floor, etc., where
indicated on the Drawings or as directed by the Engineer. The joint shall be made by forming the
concrete on one side of joint and a]loiving it to st before concrete is plaééd on the other side of the
joint. Waterstops and PVC pipes for dowel bars where those shall be necessary as shown on the .
Drawings or directed by the Engineer shall be embedded in the concrele first placed. Joint fillers
as specified in Sub-clause 3.13.5 hereof shall be ptaced on the entire surface of éoncretc_ﬁrs_t
placed at the expansion joint.’ |

Contraction joints shall be located and constructed as shown on the Drawings or as direcled by the
Engineer. The joints shall be made by forming the concrete on one side of the joint and allowing it
to set before concrete is placed on the other side of the joint. The surface of the concrete placed at
contraction joinis shall be cleaned and then coated with a curi'ng compound, oil paint or other
approved material to break the bonﬁ before concrete on the other side of the joint is pla‘é_ed.

The entire cost of constmcung all joints shall be included in the unit prices per cub:c meter
- tendered in the Bill of Quanhnes for the concrete which require such joints, except that payment
l : “for expansion joint filler, wateratops and 'mchor bars, as required, will be rmde as provlded in
' © Sub-clause 3.14.4. S '

38  Curing Concrete and Profection
381 General

Al concrete placed shall be cured in accordance with the Spccificmicms and as directed by the
Enginecr. The Contractor shall submit adequate curing and protection method for the Engineer's
approval before actual concrete placement begins. The curing shall be applied so as to prevent loss
* of moisture from the concrete. Concrete shall be protected from heavy rains for twelve (12) hours,
flowing water for fourteen (14) days and direct rays of the sun for three (3) days afl ter placing. ‘All
concrete shall be adequately protecied from traffic, fire or éxcessive heat including heat resulting
from the welding of steel. Concrete surfaces of construction joints shall be water cured. The
unformed top surfaces of walls, slabs and piers shall be mo:stencd by covermg with water-
saturated material or by other effective means as soon as the concrete has hardened StlﬂlClellﬂ) to
prevent damage by water. These surfaces and stecply sloping and vertical formed surfaces shall be -
z kept completely and continuausly moist, before and during form removal, by water applied on the

ki

unformed top surfaces and allowed to pass down between the forms and the formed concrete
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faces. This procedure shall be followed by the specified water curing or membrane curing. The
following curing methods shall be deemed to be applicable.

3.8.2  Moeisture curing method

* The concrete shall be kept continuousty wet by the application of water for a minimum period of
seven (7) days after the concrete has been placed.

~+ The entire surface of the concrete shal be kept damp by applying water with nozzle. Cotton mats,
rugs, carpets, or earth or sand blankets may be used to retain the moisture. At the cxpiration of the
curing period, the concrete surfaces shall be cleared of the curing medium.

3.8.3 Curing compeund method

- Where approved by the Lngmeer surfaces exposed te air may be cured by the liquid curing
compound in accordance with ASTM C309, PB] 1971, N.L-2 or eq1uv1!ent

The compound 'shall be applied with a pressure spray in such a manner as to cover the entire
concrete surface with 2 uniform fi Im, and shall be of such character that it will harden within thirty

(30) minutes after application. The amount of compound 1pphed shall be ample to seal the surface
of the concrete thoroughly. Power operated spraying equlpmem shall be equlpped wuh an
operational pressure gauge 'md meatis of controlling the prcssum

The curing compound shali be applied to the concrete following the surf'ice flmshmg operation
ininediately after the moisture sheen begins to disappear from the ';un"tce but before any drying
shrmkage or craze cracks begin to ¢ appear. Inthe event of any delay, in the application of the curing
compound, which results in any drying or cracking of the surface, apphcmon of water with an
atomizing nozzle shall be started inunediately and shall be continued until the application of the
compound is resumed or started; however, the compound shall not be applied over any resulling

free standing water. Should the film of compound be danngcd from any cause before the

expiration of seven (7) days after the concrete is placed in the case of struclures, the damaged
portion shall be repaired lmmcdmtely with addmoml compound

Curing compound shall nbt settle hard in sloragc They shall not be diluted or altered in any
manner after manufacture. At the time of use, the compound shall be in a thoroughly mixed
condition, If the compound has not been used within one hundred and twenty (120) days after the
- date of manufacture, the Engincer may require additional testing before use to determine
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compliance to the requirements.

Curing compound may be sampled by the Engineer at the source of supply and on the Site.

3.8.4 Formin place methed

Formed surfaces of concrete may be cured by retaining the form—in-;ﬁlacc. The forms shall remain

in place for a minimum period of seven (7) days after the concrete has been placed, except that for
members over fifty (50) cm in least dimension, the forms shall remain in place for a minimum

- period of five (5) days. Wooden forms shall be kept wet by watering during the curing period.

3.8.5 Steam curing method

If steamn curing for precast units shall be made at the manufacture's factory, the Contractor shall

~ submit the detail of curing procedure, all _equipmént and materials for the Engineer's approval,
'3.9  Concrete Surface Finishes -
©3.9.1  General

: lhe typc of finish and the rcqmrements for finishing of concrete smfaccs sha!l be as heu,m

specified or as indicated on the Drawmgs Flmshmg ofconcrclc surfaces shall be performed only-

by workmien who are skillful in that rade, -

Un!ess mspectlon is waived in spccnftc cases, ﬁmshlng of concrete shall be performed onty in the
presence of the anmeer “Concrete surfaces will be tested by the Engineer where necessary to
determine whether swiface irregularities are within the limits hereinafter specified. ~ Surface

~ irregularities are typified as "abrapt” or "gradual’.” Offsets caused by displaced form sheathing or

lining or form sections, or otherwise defective form lumber will be considered -as "abrupt"

‘irregularities, and will be tested by direct measurement. Al other imegularities will be considered

as "gradual" ilmegularitics, and will be tested by use of a template consisting of a straight edge or
gre & Y pic g g

- the equivalent thereof for curved sutfaces. Tht.- length of the templale will be one and half (1.5)m
- for testing of formed surfaces and three (3) m for testing of unformed swifaces. Al surfaces slnll

be stoped as indicated on the Drawings or, even if not indicated, sloped suffzc:cnliy to prevemt
accumulation of water.
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3.9.2 Formed surlaces

The types of finish for formed concrete swiface, except surfaces for which special finishes are
requited, are designated by use of symbols F1 and F2.

Finish F1 applies to formed surfaces upon or against which fill material or concrete is to be placed.
"Correction of suiface irregularities measured as previously described shall be required only for
-depressions which exceed thirty (30) mm.

‘Finish F2 applies to formed surface which will be permanently exposed and where a reasonably .
attractive appearance is required. Swiface irregularities measured as previously described shall not
exceed ten (10) mm for abrupt imegularities and twenty (20) nun for gradual imegularitics.

:3.9.3  Unformed surfaces

The types of finish for unformed concrete surfaces are designated by use of symbols U1 and U2.
The requirements of this Clause, however shall not be applied to unformed surﬁces such as those
specified in concrete floor finishes, and mortar under equipment bases. .

Unless the use of other slopes or level suifaces is indicated on lhc Drawmgs or dmctcd by the
. Engincer, surfaces which will be exposed to the weather and which are nomlmlly level shall be
sloped approximately one (1) vertical to fifty (‘i()) horizontal, Unless otherwise spec:flcd or
indicated on the Prawings, the types of finish shall apply as follows :

Finish Ul isa sereeded finish applied to unformed surfaces which will be covered by fill material
or by concrete. Finish Ul is also the first stage of finish u2. Finishing shall consist of sufficient
levelling and screeding to produce unifon surfaces. Surface irregularities measured as previously
described shall not exceed twenly (200 mm. '

Finish U2 is a floated finish applied to unformed surfaces of wa&rways (sluiceway) or surfaces
vlnch will be generally exposed to view such as weir crests, stairway treads and landings, decks,
- sump inverts, tops of walls and piers ¢ and surfaces of gutters, Floating shall be started as soon as _
- the screeded surface has stiffened sufficiently, and shall be minimum necessary to produce a:
surface that is frec from screed marks and is uniform in texture. Surface irvegularities shall not
exceed tive () mm. : '
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3.9.4 Monolithic concrete floor finish

Where monolithic concrete floor finish is shown on the Drawings, placing concrete shall proceed
continuously for the full thickness of the course of slab without change in concrete mix. Mixing
water shall be the minimum required for proper placing and will be specified by the Engineer.
After placing concrete, floors and other surfaces shall be floated with a wood float to a true surface
and to elevation as shown on the Drawings. Where indicated on the Drawings or in these
Specifications, floor surfaces shall be steel trowel finished.  Troweling shall be the minimum
amount consistent with maintaining a smooth dense surface, and shall not be done until the mortar

- has hardened sufficiently to prevent excess fine material from being worked up the surface. The

addition of water, dry cement, or dry cement mortar to the surface of the concrete to facilitate
finishing will not be permitted.

3.9.5 Concrete surface finish for concrete bridge slab

After the concrete has been deposited in place,. it shail be compactéd and the surface shall be struck
of by means of strike board and floated with a wooden or cork float. An edging tool shall be used
on all edges and at all expansmn joints. The surface shall not vary more than three (%) mm under a
three {3) m straight edge The surface shatl have a granular or matted texture which wﬂl not be
slipped when wet. .

3.9.6 Repair of damaged or (Iefccti\'e_ccjncrelc surfaces

Defective concrete and concrele damaged from any cause shall be removed and replaced with

acceptable concreie by the Contractor at no cost to the Employer. Iregularities of alignment due

to inaccurate finishing of surface, bulging of forms, or other defects shall be rectified by and at the
expense of the Coniractor. Before final acceptance of the work, the Contractor shall clean all
exposed concrete surfaces of all encrustations of cement, mortar, or grout, and shall remove all
unsightly stains to the satisfaction of the Engineer. |

- Unless otherwise approved by the Engineer, repair of inperfections in concrete shall be completed
within twenty four (24) hours after removal of forms, orin ﬂle'cas;& of unformed concrete within

twenty four 24) hours after the placing of concrete. Fins and encrustations shal} be neatly removed
from surfaces for which F2 finish is specified and encrustations shall be removed from surfaces for
which U2 finish is specified. '

Repair of concrete shall be performed by skilled workmen. The Contractor shall keep the
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Engineer advised as to when repair of concrete is to be performed. Unless inspection is waived by
the Engineer, in each specific case the repair of concrete shall be performed only in the presence of
the Engineer or his representative,

Concrete that is damaged from any cause and concrete that is honeycombed, fractured or othérwise
defective, and concrete which must be excavated and built up to bring the surface to the prescribed
lines because of excessive surface depressions, shall be removed and replaced with dry-pack
 mortar, or concrete, as directed by the Engineer.

The detailed and definite specifications for repair of damaged or defective concrete surfaces shall
- be approved or directed by the Engineer. The cost of all materials, labour and equipment required
in the repair of concrete shall be borne entirely by the Contractor.

310 ‘Quality Control
3.10.1 General

* Various tests required to be carvied out for quality control, test standards and frequency of testing
shall be in accordance with Sub-clause 3.3.1 hereinbefore. - In addition, following tests shall also
* be conducted by the Contractor.

3.10.2 Compressive strength test

D.uring manufacture and placing of concrete, not less than two (2) samples during ¢ach day and not
less than one (1} sample for each fifty (50) m® of concrete shall be taken. Each'samplc shall consist -
of six (6) compression test cylinders. The cylinders ten (10) cm in diameter and twenty (20) ¢cm
high shall be moulded from each sample, standard cured and tested at seven (7) day testing for
three {3) cylinders and twenty eight (28) day testing for the remaining three (3} cylinders in
accordance with the requirements of JIS A 1132 or AASHTO T23. In case l}:mt‘maxin_mm size of
aggregate is forty (40) mm, the cylinders shall be moulded fifteen (IS)'cm in diameter ang thinty
(30) em high. | | |
- The comprcsﬁsive strength of the conciete shéll be deemed acceplable if the average of three (3)
consecutive strength test results is cquai to or exceeds the specified strength and no individual test

result falls below the specified strength.

The test result shall be progressively analyzed and evaluated statisticatly. Evaluation shall be
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made for moré than ten (10) successive test results on the following basis :

(1)  The probability of strength test being below the specified Slrcngth in Sub-clause 3.5.2 herein
shall not be more than twenty five (25) percent.

(2) The probability of strength test being below eighty (80) percent of the specified strength in
Sub-clause 3.5.2 herein shall not be more than five (§) percent. '

If considered necessary by the Engineer, compressive strength of the 'place'd concrete shall be
checked by using Schmidt Hammer method. Frequency of this test shall be as'(iirccled by the
Engineer. |

3.10.3 Slump test

A slump test shall be made immediately before conereting is commenced and at all times when

- compression test samples are taken and at such other times when directed by the Engincer. The
- slump tests shall be in accordance with JIS A 1101, AASHTO T119 or SNI 1972-90-F.

-3.10.4 IFailure to pass tests

If the specnﬂcd values are not obtained for compressive strmglh test on ¢ 'my concrete mix, no
furlher concrete of that mix:-shall be phced in the works, and the Contractor shall establish the
cau se of the failure, provide three (3) cores taken i in accordance with JIS A 1107 o1 AASHTO T24

- for the further test and supply such remedies as are neccss*ny for the Lngmeers decmon which

may be one of the following :

- The Engineer may order the concrete corresponclmg to the cylinders to be cut out and replaced
in accordance with Clause 50 of Vol. ll Part | - General Condmons of Contract.

- When lhe failure n.lates to concrete used in slruclur'\l members which lend {hcmselves to

- being load tested such as bcams colunns or slabs, the Engineer may order the affected

* member to be so tested in accordance with his instructions. If cracking or any other gign of
failure appears, the concrete shall be cut oul to the extent ordered by the Engineer and replaced
with sound material, otherwise the member may be accepted as satisfactory. |

- When the failure, in the opinion of the Engineer, is slight and occurs in a continning
concreting operation for a large mass of concrete, the next works may be awaited and if the
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failure then persists, the Engineer may order that conereting shall cease forthwith and not be
resumed until further preliminary tests indicate that the mix has been corrected, otherwise the
~ concreting may be allowed to continue with the same mix.

- When the failure is serious and relates to a concrete mass which lends itself to it, the Engineer
may order one or more test cylinders (o be drilled out and tested in accordance with the
-standards above in- accordance with Clause 50 of Vol. I, Part | - General Conditions of

- Contract. '

'I he cost ofthesc tests including the prowsron and placing of jacks, kentledge, deflectometers, etc.,
and the cutting out and rephcmg or repairing concrete of inferior quality shall be borne by the
" Contractor. '

3.10.5 Concrete inaterial test
Where directed by the 'Engin'eer' the Contractor shall test concrete materials to be used in the

Works in accordance with the followmg specifications at the frequency to be determined and’
directed by the Engineer:

Aggrcgates - JISStandard - AASHTO  SNI Standards
: : ' ' Standard : -
- Sieving analysis for coarse, fine A-1102 T-27 - 1968-90-F
aggregate and for stone fineness ! S
Weight df.aggregates_ perunitvolume A-1104.  "T-19 = . 1750-90-A
Organic impurities in fine aggregate - A - 1105 T-21 1755-90-A
- Specific gravity and water absorption A -} 109 T-84 - 1970-90-F
“testin fine aggregate ' '
- Specific gravity and water absorption A - $110 T- 85 1969-90-F
test in coarse aggrcgale _ | _
- Los Arigeles abrasion test © CA-M2LT:96 03-2417-1991
Soundness of aggregates by use A-1122° T-104 1758-90-A -
of Sodium Sulphate | o
- Sandequivalenttest . A-1137  T-176  0351-89-A
- Fineness test on cement . R-3520¢ T-128 15-2530-1991

- Strength test on mortar specimens R - 5201 T-106 M-111-1990-03
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3.10.6 Record of concreting and tests

An accurate and up-to-date record showing dates, times, weather and temperatuee conditions
(when various pasitions of the works were concerted) shall be monitored by the Contractor and a
quality control report based upon test results shall be submitted on the monthly basis to the
Engineer for his review and the Project record. The Contractor shall also record the results of all
tests of concrete and shall identify these results with parts of which the sampled material is

representative.
3.11 Tolerance for Concrete Construciion

Allowable deviation from plumb or level and from the alignment, profile, grades and dimensions
shown on the Drawings are defined as “tolerances”. Tolerances shall be inclusive of surface
irregularities as defined in Clause 3.9. '

The intent of this Clause is to establish tolerances that are con_sis'tent with modem construction
practice, yet goveined by the effect that permissible deviations will have upon the structural action
or operational function of the structure.: Dcvimion:s from the established lines, grades and

* dimensions will be permitted to the extent set forth herein. Provided that the Engineer reserves the
“ right to diminish the tolerances set forth herein if such tolerances impair the functional behaviour

of a structure. Where tolérances are not stated in the Specifications or Drawings for any individual
stiucture of feature thereof, permissible deviation will be interpreted conformably to the

provisions of this Clause.

‘The Contractor shall be responsible for setting and maimaining concrete forms sufficiently within
the tolerance limits so as to ensure completed work within the tolerance specified herein.. The

‘concrete work that exceeds the tolerance limits specified in the following tabulation shall be

remedied or removed and replaced at the expense of and by the Contractor.

Tolerances for Concrete Structures

1. Monolithic concrete structures ‘ |
(1)  Departure from established alignment ..... v ....... SRR Scm
(2) Departure from established pfofi!c GrAQC...ov st raias S5cm
(3) Vartation in thickness :
MINUS .ovvevrrer e cneeans v raierarasieeeariane 2.5 % or 1 ¢m, whichever greater
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Bridges, bridge abulments, bridge piers

(1)
2
3

Departure froni established alignment ..., 5 €M
Depariure from established grades........... b S, Scm
Variation frem the plumb or the specified batter in lines and surfaces

" of columns, piers, walls and in risers

Exposed in 3 m e ettt ettt be s a e s e e e l cm
~ Backfilled in 3 Mo et enrerrensines 5cm

General structures

(D

()

(3

G

Variation from the level or from the grades indicated on the Drawings
in slabs, beams, horizontal grooves and rallmg offsets

Exposed i 3 Mmoo lem

Backfllied 10 3 D0 ieeieiiviicieescerererinsasssbeeressbrenerratrarariotsrssvasde snsnsssne Scom

Vibration in cross sectional dimensions of columns, piers, slabs,

- walls, beams and similar parts of the structures in p'iragraph (1} above

Minus ........ N reren et eiebteereranresenebrenreraiiaseetarRinrareaeansas ; lem
PIUS...ooocveeseesiveitiesen i e e s bbbt et an b R . 2cem
‘Variation in thickness of bridge slabs _
TMINUS et e iesiene e RO - 1
PIUS. et veueesberesesaaresscsencsstnessnstasbibenssbaninssasassnssnnsenisbensssasassensas - 2cm
Footings

- (a) Variations of dimension in plan _
| Minus ............ eeirreeeneeearesnenerrens tererennens Ciersveebenste Cearadeeeen l1cm
PlUuS.....ccorenneeenes erieeernainne oo ab bt b ebe s s en s aberaresaas -~ Sem

(b) Misplacement or eccentricity 2 % of the fooling width in thc
direction of misplacement but not Mmore than ..o, 5cm

(c) Reduction in EICKIIESS 1o vareneirevsereeeerssensesesseseesesnsesssnemsereesenierenes 5

Variation in lhc'siz_c and location of slab and wall Openings............ 3 €M

_ “Deviation from the plumb or level of sills and side walls for gates

angd similar Water Hght JOINES. cuvuvercrmrscsvisensonssnes s ssisesissesssssss . 0.1 %

Placing of reinforcement steel

(N
@

Variation for protective COVETINE v e omirmmimesomrinme it seressons 10 %
Variation from indicated spacing......c.ccccvmiiniiinnionnmine. 2cm
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5. Laying of precast concrete units
(1) Departure from established alignment 1 % of length of precast unit
NOt MOTE TRATL cvovrrrerecrensecermessmmnsnssnsise s vsssnsenssssasessnssmsssssensaseorens 9 CIIY
(2) Departure from established grades 1 % of length of precast unit,
- N0t MOTE thAR .veecreiresessiasnienans reeessanemseenesiree s aeteeirenea s A S5cm
(3) Variation from the plumb of precast unit placed vemcally in3m.... lem

6. Placing embedded nictahwork o .
(I} Minus S SOOI e i e nrenns ST e 6 MM
(2) Plus L e rererrerenneneesans FAOTSTN cveernrre e e e ane s sanen 6 mm

7. Color of concrete
Abrupt changes in color of extemal concrete surfaces exposed to public view will not be
pemnued The Contractor shall ensure that as far as possible these surfaces shall be of
' umform color or that changes in color; where permlttcd are gmdu’il

312 Formwork
Ny 3.12.1 General .

“The work shall consist of providing, erecting and removing concrete forms of sufficient sirength

with all necessary fasteners, bracings, etc.  in conformity with the requircments specified

‘hereinafter.

Form sheathing shall have such smeothness and uniformity as required to meet the requirements
for tolerance and finish as hereinafter specified and shall be manufactured in such a way that any

“horizontal joints are not continuous acrass the entire formed surface. Forms shall be true to line

and grade, mortar tight and sufticiently rigid to prevent objectionable deformation under load,
Curved surfaces shall be formed to conform to the curve data shown on the Drawings ;
construction of such curved scchon in chorded lengths will not be permitted exccpt where such
conslrucuon is shown on the memgs or specitically approved by the Engineer. “The surfaces of
all forms to be in contacl with the concrete shall be clean, rigid, and sufficiently tight to prevent
loss of mortar. Responsibility for their adequacy shall rest with the Contractor ; however, the type,
shape, size, qualily, and strength of all material of which the forms are made shall be subject to the
Engineer's approval. All forms shall be so constructed that they can be removed without damage
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to the concrete. All exposed joints, edges, and external comers shall be chamfered not less than
two (2) cm at fouty five degrees (450) except as otherwise shown. Internal comets shall be filleted
where indicated or required by the Engineer.

~'3.12.2 Material requirement

* Alt materials for form sheathing shall be subject to the approval of the Engineer. Lumber shall be

: scnind, straight, freec from warp, decay and loose knots and shall be dressed smooth and uniform in

: width and thickness prior to fabrication of form work. Forms to be used in concrete for waler
passages which will ultimately be exposed to view shall be faced with either plywood (symbolized
F2) or other wood (symbolized Fi) and shall be free of all defects which will be reproduced as
blemishes on the concrete surfaces.

Where plywood is used, it shalt be non-warping, non- -wrinkling and manufactored with special
waterproof glues. Inso farasis pracllcable, plywood sheets shall be of uniform width and length.

Timber sheathmg or lining.shall be of such Iund and quahly or shall be so treated or coated that
there will be o chemical detenorallon or discolouration of the formed concrete surfaces. The type
and condition of form sheathing and lining, the ability of the forms to withstand distortion caused
by placement and vibration of the concrete, and the workmanship used in form construction shall
be such that the formed surfaces wil conform to Sub- chlISt, 3.9.2 hereinbefore penammg to finish
of formed surfaces.

Form sheathing and lining shall conform to the requirements authorized by the Engineer,
3.12.3 Placing and preparation

Forms shall be placed so that the joint marks on concrete surfaces are in al ignment both
horizontally and vertically, and the joints between surfaces shall be smooth. All ed 2e$ Of corners
of the concrete exposed permanenlly shall be chamfered as shown on the Drawmgs or as dlrected
by the E ngmeu |

' Before phcmg concrete, all forms shall be rigid and l:ghl and shall be thoroughly cleaned, and all

‘wooden chips, saw dusl dry mortar lumps, foreign matter, and excess water shall be removed from
- the forms. The surface of the foris shall be oiled with a refined mineral oi of a type approved by
the Engineer. The form oil shall be applied before the reinforcing steel is placed. Forms, which
have been left in place for such a period that they have dried out, shall receive further surface

TS83-36




i
i

v,

treatment as directed by the Engineer.

Where forms for continuous surfaces are placed in successive lifts, care shall be taken to fit the
forms tightly over the entire surface so as to prevent leakage of mortar from the ¢oncrete and to
maintain accurate alignment of the surface.

Forms to be wsed more than once shall be maintained in serviceable condition-and shall be .
thoroughly cleaned before being reused. Forms on exterior faces on walls shall be kept clean by
means of splash boards whenever practicable. '

Immediately before concrete is placed, precautions shall be taken to see that all forms are in proper
alignment, and that all form supports and scaffolding (if any) are thoroughly secure and tight.

" The rate of depositing concrete in forms shall be such to prevent deflections of the forms or form

pancls in excess of the deflections permitted by the Specaﬁcatlons

Form for exposed concrete surface shall be deugnated and construcled so that the formed suuf‘tce
~of the concrete does not undulate echsswely in any direction between  studs, joists, form
-snffcners form fasteners, or walls. Undulations exceeding either two (2) mm or 11270 of the
_centre distance between studs, joists, form stiffeners, or w'iils will be considered to be excessive

; Should any form of forming system, even though prwnously applovcd for use, produce a concrete
“surface with excessive undulations, its use shall be discontinued until modifications satisfactory to

the Engineer have been made. Portions of concrete stractures with surface undulations in excess

“of the limits herein may be rejected by the Engineer.

All exposed surfaces of similar portions of concrete structure shall be formed with the same
forming material or with materials which produc'c _similar concrete surface textur.es, colour and
appearance. Forms for exposed surfaces shall be made of form materials of even thickness and
width and with uniform texture and constructed with triangular fills at least tWehly (20) mm wide
attached 50 as o prevent mortar runs and to produce smooth straight chamfers at all shmp edges of
the concrete.

Form fasteners consisting of form bol(s clamps or other dcv:ces ‘shall bc used as necessary (o
prevent spreading of the forms during concrele placement.

Wire ties passing through the forms shall not be used unless authorized by the Engincer. The tics.
shall be constructed so that removal of the ends or end fasteners can be accomplished withoul
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causing appreciable spelling at the faces of the concrete. Recesses resulting from removal of the
ends of form ties shall be filled in accordance with the provisions stipulated in Sub-clause 3.9.6.

Anchor devices may be cast into the concrete for later use in supporting forms or for lifting precast
members. The use of driven types of anchorage for fastening form support to concrete will not be
- permitted.

3124 Reimoval of forms

The Contractor shall not temové forms until the concrete has hardened and is of sufficient strength
to carry its own weight safely, together with any construction loads likely to be imposed upon it
* Forms shall be removed onlyr with the approval of the Engineer in a manner which wilt prevent
injury to the concrete and, in general, the form shall be left for periods not less than forty eight (48)
- hours after the concrete is placed, or as directed by the Engineer. In no case, however, the
Engineer's consent for removal of forms relieve the Contractor of his rcspons;billly for the safety
of the w ork.

Whei concrele strength lcsls are used for removal of forms and supports, such removal of forms_

and supports shqll be in line with the following :

- Requirement for Removal of Forms

item of Work . ' Minimum ~ Minimum Percentage of
Time . Design Strength -

Centéring under girders, beams, framesor 14 days or 80 %

arches _ .

Floor slabs - - l4days or . 0%

Mass concrete : : : 2 days or 0%

Sides of beams and all other vertical -1 day . or W%

surfaces : - :

In order to determme the condition of column concn,te forms shall be rx,moved from columns
before rcleasmg suppon from beneath beams and girders.

The forms may be left in place when, in the opinion of the Engincer their removal would endanger
the safety of the structure, and when the forms so left intact will not be exposed 10 view in the
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finished structure. AY other forms shall be removed whether above or below the ground line or

water level.

To facilitate finishing, fornis used for ornamental work, railings, parapets, and exposed vertical
surfaces shall be removed in neither less than twelve (12) nor more than fony'cight (48) hours
depending upon the weather conditions. In order to deterntine the condition of concrete in
columns, forms shall always be removed from them before the removal of supporting pole from
beams and girders. R o

3.12.5 Support and scaffolding of form

Support of form shall be made of timber or metal, to keep the form conforming to the shape, fines
and dimensions of the members as shown on the Drawings and shall be so rigidly constructed as to
prevent deformation due to load, drying and wetting, vibration and other causes. The support shail
be designed ta carry the maximum loads which may be imposed. |

Scaffolding shall be built on foundation of sufficient strength to' cany the loads without -
. apprgic_iable settlement and its type and structure shall be approved by the Engineer. Extent of
1 " chamber of form shall be decided after approval by the Engineer.

No separate payment shall be made for support and scaffolding of form and these costs incurred by
" the Contractor shall be included in the respective form works stated in the Bill of Quantities.

- 3.13  Recinforcing Bars and Other Miscelianeous Kems .
3.13.1 General

This work shall consist of furnishing, fabricating and placing of steel reinforcements and other
miscellaneous items of the type, size, shape, and grade required in accordance with these
Specifications and in conformity with the requrremcnts shown on the Drawings or as directed by
the Engineer. ‘

The Contractor shall prepare the delivery Si_:hédule'of these reinforcing bars to provide with
sufficient stocks of bars to commence cutting and bending re_iﬁforcement for a structure at least
sixty (60) days before the scheduled placement of concrete around the reinforcement. The delivery

§ schedule is to based on the Contractor’s detailed construction programine, including amendments,
if any, as reviewed by the Engineer. '
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3.13.2 Reinforceiment bars material requirement

The Contractor shall fumish, cut, bend, and place all steel reinforcing bars as indicated on the
- Drawings or as directed by the Engineer. Except where shown otherwise on the Drawings, the
reinforcing bars shall be deformmed steel bars, shall be made by an approved manufacturer, and
“shall comply with JIS G 3112, SD 295, SNI 2052-89-A or approved equivalent. All
reinforcements when surrounding concrete is placéd, shall be free from loose, flaky rust and scale,
ang free from oil, grease or other coating which might destroy or reduce its bond with the concrete.

Reinforcing bars shall be sampled. by the Engineer either at the source of supply or at the point of
their distribution, or both. Contractor shall notify the Engineer in advance to permit sampling and
l_eslihg before shipment is made. Engineer may select two {2) or more samples from each size at

“random representing five (5) tons or fraction thereof of each size and direct the Contractor to get

the selected samples tested at an approved labbralory at the Contractor's cost. Reinforcement shall
only be allowed to be placed at work site if duly ¢ certified by the laboratory to the satisfaction of the
Engineer. -In no case, the Lngmeers consent shall relieve the Contractor of his responSIb:laly for
supplying and phcemem of correct type of remforcmg bars in concrete.

3.13.3 Fabrication and assembly

The Contractor shall prepare. at his own expense all detailed 'rcinforcc'ment_ ‘drawiﬁgs’. These
drawings shall include all bar-placing drawings, bar-bending drawings, bar lists and any other
reinforcing drawings as may be required to facilitate f:ibricalioal and placement of reinforcing bars.
Such drawings shall be approved by the Engineer before the fabrication and placing of reinforcing
bars. Clear distance between bars or between bars and concrete surfaces, and détails of hooks,
bends, splicing and anchorage shall all conform to the standard details shown on the Drawings.

Bending of bars with the aid of heat shall not be performed unless otherwise approved by the
~ Engineer. Permission may be granted on specific request and submission by the Contractor of his
‘proposed method including p’recamions to assure that the:parlicular steel bars will not undergo any

injury whatsoever. Such permission shall not l't.llCVf: the Contractor from sole responsibility for

lhc adequacy of the method and the bars,
- The reinforcing bars shall be secured firmly in their correct position so that no displacement will

occur during concrete placing or as a result of vibration. Horizontal reinforcing bars shall be
" -supported with precast concrete or steel saddles placed in such a manner that they shall be
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adequate to maintain the bars at the correct level.

The intersecting points and laps of the reinforcing bars shall be securely tied with softiron wire of
not less than 0.9 mm in diameter. The minimum clear cover 1o main reinforcing bar shall generally
be between five (5) and ten (10) cm as shown on the Drawings or as dirccted by the Engineer.
Notwithstanding the minimum clear cover to reinforcement shown on the Drawings, the Engineer
may as often as he deems necessary, vary the clear cover to reinforcement during the construction.’

Reinforcing bars shall be lapped where necessary. The length of overlapping shall not be less than
twenty five (25) times of the diameter of the Jarger bar or as directed by the Engincer. The location
of Iaps"m reinforcement shall be subject to the approval of the Engineer. '

The Contractor shall be responsible for the accuracy of the cutting, bénding and placing of the
reinforcement. Reinforcement will be inspected for compliance with the requirements as to size,
shape, length, splicing locations, position and amount after it has been placed. When a long pertod
of time has clapsed after placing reinforcing bars, they shall be mspeclcd again by the, Engmeer
before placing concrete

3.13.4° Anchor bars and joint bars

~ The anchor or _|0mt bars shall bc provlded for lhe bndge stmclurcs as shown on the Drawmgs or
: elscwhcre directed by the Engineer.

The Contractor shall fumish, cut and place all anchor bars or joint bars as indicated on the
Drawings or otherwise required.

The cutting and placing of anchor or joint bars shall be in accordance with Sub-clause 3.13.3

* hereinbeforé or as directed by the Engineer.

© 3.13.5 Joint filler -

The Comractor shall furnish and instail lhc cxpans:on ]omt f:lle: at locations indicated on the
Drawings or as directed by the Engineer. Expansion joint filler material shall be of the expnnded

-~ polysiyrene type satisfing the requirements of ASTM D2125, Type 1, Grade 15, or approved

equivalent and shall be thick enough to cover all voids.
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Requirements for Joint Filler

Physical Characteristic Requirement Code No.

Tensile strength more than 20 kg/cm? 3IS K 6301
Ultimate elongation more than 160 % -

Hardness more than SO HS JIS K 6301 - 52
Water absorption less than 0.5 % - JISA 9511
Recovery . more than 90 % : ASTM D 544 - 48

Apparent density more than 0.3 glem3 -

Prior to installing the expansion joint filler, the Contractor shall submit the proposed matetial
sample along with its test certificates, manufacturer's specifications and installation miethod of
expansion joint filler he intends to use for approval of the Engineer.

"~The Contractor shall cut the joint filler to cover the required surface of the concrete at expansion
joints and to fit around all openings. '

Where placed against vertical susfaces the joint filler shall be held in place against the completed
“side of an expansion joint by an approved material applied 1o the face of each piece of joint filler
for not less than forty (40) mm from each edge of the face. Splices or joints of the joint filler shall
“be'made with cold applied cementing material so that mortar from the concrete will not s¢ep
through to the opposite concrete surface. The number of field joints shall be kept to a minimum by
using factory produced joints wherever possible. The water tightness of the joints and structu'rc's_
for which joint filler has been pfovided shall be the Cdm_mctor's responsibility.

3.13.6 Watcrstops
- The Contractor shall furnish and install the waterstops as shown on the Drawings or as directed by
the Engineer and as specified herein.  The waterstops which have the following physical

characteristics shall conform to the requirements of JIS K6773-74, Flexible Polyviny! Chloride
{PVC) Waterstops, or equivalent and shall be subject to the approval of the Engineer ;

TS3-42




&%

Requirements for Waterstops

Physical Characteristic Requirement
Specific gravity 1.40 or less
Tensile strength (kgfem?) _ 120 or more
Elongation (%} 350 or more .

Hardness o ~ 65 or morg

The waterstops shall be fabricated from a plastic compound, the basic resin of which shall be

"polyvinyl chloride. All waterstops shall be moulded or extruded and free in such a manner that any
- cross section will be dense, honiogeneous and free from porosity and other imperfections. “The

waterstops shall be symmetrical in shape and the dimensions of both type shall be as follows:

Dimension (mm) o - Type A
S : ' " (3-bulb type)
Width - ; 200
~ Thickness - : 9

“Allowance : width +3 %,  thickness + 10 %

. All waterstop shall be stored in a place as cool as practicable, so as to pémmit free circutation of air

about it and in no case shall waterstop be stored in the open or exposed to the direct rays of the

CSLI.

The number of joints in the waterstops shall be the minimum practicable and all joints and bends

shall be made as shown on the Drawings or as approved by the Engineer. The number of straight
field joints shall be kept to'a minimum and all “Tee”, “Cross” and “Ell”joints shall be factory
produced or prepared at the Contractor's ficld shop to the satisfaction of the Engineer. The
equipment used for making field joints in polyvinyl chloride waterstops shall be furnished by the

" Contractor and shall be as approved by the Engineer.

Al joints shall be made with a temperature contolled apparatus as specified by the manufacturer
and in such a manner as to ensure : ' '

- that the material is not damaged by heat, searing or by the application of cementing materials;
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- that the splices have a tensile strength not less than 80% of that required of the specified
material;

- that the splice is watertight; and
- that the ribs and central bulb, where applicable, match up exactly and are continuous.

‘For the waterstop steips which are (o be placed at contraction joints, close attention is required to

see that they are properly embedded. The waterstops shall be installed with equal widths of the

‘material embedded in the concrete on each side of the joint. The concrete shall be carefully placed
and vibrated around the waterstops to ensure that the waterstops are not damaged and a complete

bond is secured between the concrete and all embedded areas of the waterstops. After installation

~ and before embedment in concrete, the waterstop shall be protected from the direct rays of the sun.

The Contractor shall replace or repair, at his expense, any waterstops tomn, purictured or otherwise
damaged before final acceptance of the work.

The Contractor shall provide all necessary supports and ties required for placing the waterstops
and protect them from dainage, deterioration or warping during the progress of work.

The water tightness of gomts and simctures for which watcrstop:, are prowded shall be the
Comraclo_rs responsibility. The Contractor sh’al! supply all matcrnals and tabour and perform all
the work necessary to rectify leaking Jom_ts and structurés to the Engineer's directions and
satisfaction. ' | ' '

314 Measurement and Payment

3.14.1 Concrete and mortar

Measurement, for payment, of concrete or iortar will be made on the basis of actual placed
volume of concrele or mortar in cubic metres within the neat lines of lhe structures as indicated on
the memgs or as OthIWlSC esmbhﬂ:hed by the Engineer.

Measurement of concrete against the sides of any excavation without the use of intervening forms
shall be made only within the pay lines or designaled lines of the structure. No deduction shall be

made for rounded or beveled edges or space occupied by metal work, electrical conduits, nor for
-voids or embedded items which are less than 0.05 m? in cross seclion.
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Payment shall be made for the number of cubic metres measured as provided above at the
respective unit prices per cubic metre stated in the Bill of Quantities and duly cettified by the
Engineer in the Bi-Monthly Statement of Account, The unit prices for concrete or mortar shall
constitute full compensation for the cost of all labour, tools, equipment, and materials, which are
the cost of cement, water, preparation of joints, handling and incorporating the cement and
admixtures into the work, transportation of aggregates from specified stockpile yard ot elsewhere
to the Site, including furnishing, loading, hauling, unloading, stockpiling, mixing, placing the
concrete or mortar, placing in joints, treatmient of joints, curing, testing as specified and all other |
items necessary to complete the works.

Payment will not be niade for concrete required to be placed outside the de'signaled lines beyond
the excavation paylines due to over excavation or for any other reason, except as otherwise
provided. No payment will be made for defective and wasted concrete or nmorar. Any. c_onc‘rete
which the Contractor places or uses for his own installations or on his own initiative, shall be at the
expense of the Contractor. ' ' | '

3.14.2 Fdrmwork

_ \Acasuremcm for payment, of formwork for concrete wnll be made of the area in square nicters of

formed surfaces of concrete as shown on the Drawmgs of as directed .by the Engincer. The

. measurement will include sloping surfaces steeper than | vertical to 2 horizontal, the formed
surface of contraction joints and construction joints shown on the Drawings or directed by the

Engineer and the formed surfaces of blockouts larger than 0.1 m’ -in cross-sectional arca. The

~ following surfaces will not be measured for payment for formwork :

~ (a) Sloping surfaces not steeper than 1 vertical to 2 horizontal, whether formed or not.
‘ (b) Surfaces of materials, structures and installations which are requmd lo rcm'un in place after

the concrete poured agamst them has hardened.
{c) Formed surfaces of construction joints not shown on the Drawings.
(d) - Forms used to fill over-excavation.
(¢) Grooves and chamfers at joints and elsewhere.
(H Blockouts not larger than 0.1 m? in cross-sectional area.
(g) Other surfaces as designa’tcd by the Engineer.

Payment for forms, and scaffolding where required, for concrete shall be made at the respective
unit prices per square metre stated in the Bill of Quantities and duly certified by the Engineer in the
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Bi-Monthly Statement of Account. The unit prices for fonmwork shall constitute full
compensation for the cost of all labour, tools, equipment and materials required to perform the
forming work including fumishing, transporting, fabricating, erecting, swrveying, fixing,
scaffolding work, dismembering, removing the form and all other items necessary to complete the
works.

3.14.3 Reinforcing bars

Measuremct‘lt., for payment, of reinforcing bars will be made on the basis of actual installed weight
of steel bars in concrete for the Permanent Works in kilograms determined by the lengths and
numbers of bars as shown on the Drawings or as directed by the Engineer, converted to weight for
* the size of bars listed by the use of init weights per linear metre.

Steel in laps indicated on the Drawings or required by the Engineer shall be paid for at the unit
price slated in the Bill of Quantities. No payment shail be made for the additional steel in laps and
spacer or hanger bars which are authorized for the convenience of the Contractor. ’

- Payment for reinforcement bars shall b§: made at the respective unit prices per kilogram  stated in-
the Bill of Quamities and duly certificd by the Enginccr in the Bi-Monthly S!alement of Account.
The unit prices for reinforcing bars shall constitute full conlpellgatiori for the cost 6f_ all labour,
tools, equipment and materials including fumishing, transporting, bending, cutting, fabricating,
bleaning, placing, supporting the baré. and all otlier items necessary to complete the works.

3.14.4 Other miscellancous items
) EXpansion joint filler and bitumen coating

Measurement, for payment, of fumishing and installing expansion joint filler or bitumen coating
wilt be made on the basis of actual installed or coated area in square metres determined by the
dimensions as shown on the Drawings or as directed by the Engineer,

Payment shall be made for the nimber of square metres measured as provided above at the
respective unit prices slaled_in the Bill of Quantities and duly certified by the Engineer in the Bi-

Monthly Statement of Account. The unit prices for expansion joint filler or bitumen coating shall
constitute full compensation for the cost of all labour, tools, equipment and materials -including
fumishing, transporting, fabricating, installing the expansion joint filler or coating and all other
items necessary 1o conplete the works.
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{2} Waterstops

Measurement, for payment, of furnishing and placing the waterstops will be made on the basis of
actual instatted length of waterstops in place in linear metres determined by the locations, size and
lengths as shown on the Drawings or as directed by the Engineer. In computing the quantities, no
allowance shall be made for laps al splices, joints and inlersecli(_ins_. Waterstops installed by the
Contractor in construction joints in locations other than those shown on the Drawings or'as

- directed by the Engineer will not be measured for payment.

Payment for furnishing and placing the watersldps shall be made for the number of linear metres
measured as provided above at the respective unit prices stated in the Bill of Quantities and duly -
certified by the Eng?ncef in the Bi-Monthly Statement of Account. The unit prices for waterstops
shall constitute full compensation for the cost of all labour; tools, equipment and materials
including furnishing, transporting, fabricating, installing, jointing the waterstops and all other

- items necessary to complete the works.

(3) Anchor bars and jomt bars

Measurement, for payment, of anchor or joint bars will be made on the basis of actually set number
as shown on the Drawings or directed by the Engirieer. ' '

Payment shall be made for the number of pieces measured as provided above at the respective unit

prices per number stated in the Bill of Quantities and duly certified by the Engineer-in the Bi-

Monthly Statement of Account. The unit prices for anchor or joint bars shall constitule full
compensation for the cost of all labour, tools, equipment and materials including furnishing,
transporting, seting and all other items necessary to complete the works.

315 Gravel and Rubble Bedding

3.15.1 General

Gravel or rubble bedding shall be fumished undemeath the levelling concrete for the foundation of
concrete structures such as entrance and outlet aprons of the sluices to be built in the drainage
channel.

~ Gravel or rubble bedding shall be made in accordance with the lines, grades and dimensions as
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shown on the Drawings or as directed by the Engineer.

Materials to be used for gravel or rubble bedding shall be well graded, sound and hard. Size of the
materials shall be combined as follows :

Maximum size  :  less than twenty (20) cm
Minimum size -1 more than ten (10) cm

~ The materials shall be natural angular stone selected from river deposits or quarry sites approved
by the Engineer. The materials shall be placed and spread in layers with well graded blind
materials and compacted by methods approvcd by the Engineet.

3.15.2 Measurement and payment

Measurement, for payment, of gravel or subble bedding will be made on the basis of volume of
gravel in cubic meters actually ptaced as shown on the Drawings or as directed by the Engineer.

Payment for gravel or rubble bedding shall be made at the unit price per cubic metre stated in the
respective items of the Biil of Quantitics and duly certified by the Engincer in the Bi- Momhly
Statement of Account. '

The unit price for gravel or rubble bedding shall constitute full compensation for the cost of all '

Iabour, tools, equipmeni and materials including furnishing, transporting, subsequent mixing and
placing the gravel or rubble stones and all other items necessary o complete the works.

3.16 Precast Concrete

3.16.1 Generat

This work shall consist of fabricating or procuring pre- fabricated concrete units such as precast
concrete pipes, piles, beams, etc. and their installation at the Site, and the requirements of type,
shape, sizc and grade in accordance with the Specifications and the Drawings or as directed by the
Engineer, | ' 7

if the Contractor decides to use such items; they can be cither purchased from a reputable

- imanufacturer or precast by the Contractor at the Site. If such items are purchased, they shall
-conforim to the applicable standards, such as JIS A 5302-1975 for concrele pipe or equivalent
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approved by the Engineer. If the Contractor decides to precast the items at the Site, the shall submit
full details concering such to the Engineer for approval at least forty five (45) days before
commencing manufacture of the precast concrete units.

These details shal} include the methods to be used in manufacturing the units such as type of
prestress system, type of prestress wire or cable, size of aggregate, concrete mix, reinforcing steel,
forming, placing, finishing, curing, handling, transport, storage, erection, etc. Upon receipt @f such
details, the Engineer will review them and if necessary will have the Contractor modify them until

they are found to be satisfactory at which time they will be approved as specifications and
‘incorporated herein. All precast concrete units manufactured by the Contractor shall comply with

the approved specifications.

3.16.2 Manufacturing of precast conerete uwnits

- Precast concrete units shall be manufactured in the type 1 of concrete and to the sizés's_hown onthe

Drawings and the concrete shall comply in every respect with the provisions of these
Specifications whether such precast concrete units are manufactured at the Site or are procured

" from approved manufacturers.

* \When casting concreté units, the concreté shall be placed continuousty in the forms and compacted
by vibrating, supplemented by spading and t_atnpin‘& in a manner acceptable to the Engineer. The
forms shall be ovesfilled and the surplus concrete shall be screeded-off. '

Special care shall be exercised in tamping and vibrating the concrete so as not to displace the
reinforcement, The concrete units shall be allowed to rentain in their forms for three (3} days
before being stripped, during which time the exposed face shall be covered with sacking or matting
and kept constantly wet. In addition, sides of the forms shall be shielded from direct rays of the

- 3Un.

3.16.3 Curing of precast concrete units

After reimoval of the forms, the precast concrete units shall be kept moist continucusly for a
minimum:period of eleven (11) days. After stripping, the concréte units shall be stacked for a
period of not less than thirty (30) day's before they are used for the work, unless otherwise
permitted and approved by the Engineer. The precast concrete units shall be so stacked as to leave
a free air space between each of these units. Each unit shall be clearly marked with the date of its
casting.
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3.16.4 Mecasurement and payment

Measurement, for payment, of the various items of precast concrete units will be made to the actual

guaniities of the respective works done in linear meters, square meters, cubic meters, numbers,

pieces, tons or kilograms, etc. so measured as provided in the Bill of Quantities and duly centified
- by the Engineer.

Payment for the various items of precast concrete units shall be nrade at the unit prices per linear
meter, square meter, cubic meler, number, piece, ton or kilogram and/or the lump sum price and to
the actual volume of work so certified by the Engineer in the Bi-Monthly Statement of Account.

- The unit price of precast concrete units shall constitate full compensation for the cost of all labour,
tools, equipment and materials including curing, stacking, furnishing, transporting, setting and
installing at site and all other items nécessary to complete the works.
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4. PILING WORK

4.1 General

The Contractor shall supply all labour, materials, equipment and incidentals as necessary to
fumnish, install, drive and test piles of reinforced concrele, steel sheet and wooden piles as shown
on the Drawings. ' '

Piling work consists of furnishing and driving precast reinforced concrete piles for the foundation
of sluiceways, parapet walls, and bridges; steel sheet piles for parapet walls, revetment works in

- drainage channels and for the foundation of concrete sluiceways; and wooden piles for wet rubble

masonry and gabion, if any. The Work shall be completed in accordance with these Specifications .

" and in reasonably close conformity with the lines, grades and dimensions shown on the Drawings

or at the location and depth established by the Engineer. Types of concrete piles, steet sheet piles
and wooden piles to be used are indicated on the Drawings or in these Specifications. Although :

. number, penetration depth and length of piles shown on the Drawings are of estimate to give the

required bearing value or required functions, the actual number, penetration depth and length of

~ piles shall be finally confirmed by the Engineer through geotechnical investigation or test piling

conducted by the Contractor.

The pile length and penetration depth e'.stabli'sht_ad by the Engineer based on the results of test piling

and/or geotechnical investigation shall supersede all other requirements precedingly set forth for
the penetration of piles. : '

After the above parameters have been finalized, the Contractor shall submiit to the Engincer for
approval his detailed plans for pile manufacturing, pile driving equipment, pile driving method

“including pile arangement, construction time schedule and quality control programme at least

thirty (30) days prior to the commencement of pile manufacturing,

4.2  Handling and Pitching of Piles

The Contractor shall take all necessary precautions to prevent damage to pites and components
when manufacturing, handling, transporting, storing, pitching or driving piles. Piles damaged by

improper handling, transportation or storage shall be rejected and replaced by the Contractor at his
own ¢ost, '
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‘The Contractor shall employ an engineer qualified of and experienced in this type of work who
shall establish required lines, levels and pitching. The Contractor shall be responsible for the
correct locations of piles. Piles shall be located and staked out by the Contractor and the
Contractor shall miaintain all location staked and shall establish all elevations required, including
the elevation of the top of the pile prior to cutting off any length of pile. Al location and survey

stakes shall be checked on a regular basis to ensure that pile driving operations have not caused '

movement of the stakes.

During and after completion of piling, the pile head shall not be more than fifteen {15} cm oft-

centre in any one direction from its required position.
43 Pile Driving

4.3.1 Pile driving equipment

Before bringing any pile driving equipment to the Site, the Contractor shail submit to the Engineer -

for approval particulars of the equipment and driving methods which the Contractor proposes to
use. ' o : ' o

© Piles may be driven with steam, air, vibration, gravity, or diesel hammers. When diesel hammers -

or any other types requiring calibration are used, they shall be calibrated with proper measures
approved by the Erigineer. ' ' '

Any gravity hammer used for driving stee} sheet piles shall weigh not less than the combined

weight of the driving head and pile. The drop ?13ight shall be regulated so as to avoid injury to the

‘pile and in no case shall exceed 4.5 m for steel piles. When gravity hammer is permitted for
driving concrete piles, it shall have a weight not less than fifty {50) percent of the weight of the
pile, and the drop of the hammer shall not exceed 2.'4 m.

Pile hammers, stcam, air, vibration or diesel hammers except gravity hammers, shall be approved

by the Engineer, which develop sufficient energy to drive the piles at a penetration rate of not less
‘than 3.2 mm per blow at the réquired be_:a_ring valﬁé._ When steam, air or diesel hammers are used,

" the total energy developed by the hammer shall be not less than 1,000 m-kg per blow, except as
- specified below for concrete piles. |

‘Steam, dicsed, or air hanuners used for dfiving concrete piles shall develop an energy per blow at
“each full stroke of the piston of not less than 625 m-kg per cubic metre of concrete pile driven. No
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driving of piles shall be done within a distance of six (6) m from concrete stnictures which are less
than four (4) days in age afler placing.

Timber piles, at all stages during driving and until their incorporation in the super structure shatl
be adequately supported and restrained by means of leads, teestles, tcnipomry supports or other
guide arrangements to maintain their position and alignment and to prevent failure due to bending
or buckling. The arcangements shall be such that damage to the pile, pile head and preservative
treatment shall not occur. : '

Concrete and steel sheet piles shall be supported in line and position with leads while being driven.
Pile driver leads shall be constructed in such a manner as to afford freedom of movement of the
hammer, and they shall be held in position by guys or steel braces to insure rigid lateral support to -
the pile during driving. Except where piles are driven through water, the lcads, preferably, shall
be of sufficient length to make the use of a follower unnNeCessary, and shiall be so designated as to
permit proper placing of battered piles. '

4,3.2 " Driving piles
In general, full-I'englh piles shall be used. In exceptional circumstances, splicing of piles may be

permitted. The method of splicing shall be as shown on the Drawings or as directed by the
Engineer. ' ' '

“The driving of piles with followers shall be done only under written permission of the Engiheer.

Concrete and wooden piles shall be driven as shown on the Drawings or as ordered by the
Engineer. They shall be driven with an ailowable variation of twenty (20) mm of pile lengtl.l from
the vertical or from the batter shown on the Drawings. The maximum allowable variation at the
head of piles shall be seventy five (75) mm in any direction from the location shown on the
Drawings or as directed by the Engineer. The inclination of piles shall be within + two (2) percent
from the line designated on the Drawings.

" The heads of all concrete and wooden piles, when the nature of the driving is such as to unduly

injure them, shall be protected by caps of' approved deéign preferably having a-rope or other
suitable cushion next to the pile head and duly approved by the Engineer.

The head shall be shaped or chamfered to prevent splifting at its periphery.
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For special types of piling, driving heads, mandrel, or other devices in accordance with the

manufacturer's recomniendation shall be provided so that the pile may be driven without injury.

Steel sheet piles shall be pitched and driven accurately in the position shown on the Drawings and
to the required depths as directed by the Engineer. The piles shall be pitched inside a braced
template and carefully aligned and positioned before driving. The piles shall then be driven to the
required penetration in such a manner as to ensure that the verticality of the piles is maintained. In
the event of any lean or tilt developing during driving, the Contractor shall take appropriate action
to correct the condition during driving. Piles driven in excess of the tolerances specified herein or
daniaged during driving may be rejected , if in the opinion of the Engineer, the improperly aligned
or'.damaged pite adversely affects the structure. The Contractor shall propose the corrective
measures to be taken for approval by the Engincer. All corrective measures shall be at the
Contractor’s own expense. Rejected piles shall be extracted, redriven or replaced or cut-off at a
level approved by the Engineer.

" The maximnm allowable variation at the head of piles shall _bé one hundred and twenty (120) mm
in any direction from the location shown on the Drawings or as directed by the Engineer.

" 4.3.3 - Defective piles - E | ' : ' _ %

‘the procedure incident to the driving of piles shall not s'ubjcct them to excessive and undue abuse
producing crushing and spalling of the wood, concrele or deformation of the steel. Manipulation
of piles to force them into proper position, considercd by the Engineer to be excessive, will not be
pémliued. Any pile damaged by reason of intemal defects, or by improper driving or driven out of
its proper location or driven below the elevation fixed on the Drawings or by the Engineer, shall be
corrected at the Contractor’s expense by one of the following methods approved by the Engineér
for the pile in question : ' .

(O The pile shall bé withdrawn and replaced by new and if necessary, a longer pile. |
(2) A second pile shall be driven adjacent to the defective or low pile.
(3)° The pile shall be spliced or built up as ol,herisfise provided hercin or a sufficient portion of

the footing extended to properly embe_d the pile. Al piles pushed up by the driving of
adjacent piles or by any other cause shall be driven down again.

A concrete pile will be judged as defective if it has a visible crack or cracks extending around the
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entire periphery of the pile or any defect which, in opinion of the Eugineer, affects the strength or
life of pile.

44  Precast Concrete Piles
4.4.1 Manufacturing, handling and storing
Type 1 concrete specified in Sub-clause 3.5.2 of Chapter 3, Concrete Work; of the Technical

Specifications shall be used for all kinds of precast concrete piles. Dimensions of the piles,
material and arrangement of reinforcing bars, etc. shall be as shown on the Drawings.” All

- manufacluring works of the precast concrete piles, except those specified herein, shall be in

accordance with the applicable provisions stipulated in” Chapter 3, Concrete Work, of the
Technical Specifications.

Forms shall be true to line and built of metal, plywood, or dressed lumber. Forms shall be

watertight and shall not be removed for a period specified in Clause 3.12, Formwork, of the
Technical Specifications. | B

Forms shall be rigid or supported rigidly not to be damaged or deformed during casling,
compacting and curing of concrete. Forms shall be accessible for tamping and consolidation of the
concrete. o -

‘Reinforcing bars shall be formed into a cage which shall be positioned accurately in forms and -
firmly fixed in centee of forms..

Steel shoe and steel cap shall be provided for each pile as shown on the Drawings or as ditected by
the Engineer.

Special care shall be taken to place concrete so as to produce satisfactory bond with the reinforcing
bars and avoid the formation of stone pockets, honey-comb or other such defects,

"To secure uniformity and remove surplus water, the concrete in each- pile shall be placed

continuousty and shall be compacted by vibrating or by otlier means acceptable to the Engineer.
The forms shall be averfilled, the surplus concrete screeded off, and the top surfaces finished to a
uniform, even texture similar to that produced by the forms.

Immediately after the completion of concrete placing and finishing operation, the top surface of
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piles shall be covered with wet cotton mats. ‘The wet cotton mats shall remain in place until the
side forms are removed. When the side forms are removed, the entire portion of piles shall be
covered with wet cotton mats or other suitable means to keep the pile in wet condition throughout
the curing period. ;

Test cylinders shall be made and tested to estimate the compressive strength of concrete piles

- casted,

Piles shall not be removed from the forms until ¢cighty (80) percent of the design 28-day

~ compressive strength is obtained, and they shall not be transported or driven until the design 28-
‘day compressive strength is obtained.

During (he curing period, piles shall remain in the original posmon on casling platfonms and shall
© not be moved or shifted in any manner. The method of storing and handling piles shall be such as
not 1o fracture piles by impact or undue bending stress while being stored or handled. Unless
otherwise specified, concrete pites shall be handled by means of a suitable bridle or sliding
'_ attached (o pile. When concrete piles are lifted or moved, they shall be supported at the points
shown on the Drawings or, if not so shown they shall be supported at such points that will not
cause any damage.

After the requirement of strength has been mel with, piles may be moved for storing. The plles

shall be stored on the adequate supports lh'u will prevent undue stress in the piles as shown onthe
Drawings or as directed by the Engineer. ' :

When the Contractor intends 10 use prestressed concrete piles, all raw materials foi concrete and
steel stipulated below shall be inspected by the Engineer and controlled through manufacture's
laboratory.

Minimum compressive strength of concrete shall be 270 kgfem® at both 28 days and driving. ’lhe
steel materials should have the followmg nqmrunems

Piestrees steel breaking strength : }5,_460 kg/cm? for 7 mm dia.
Spiral steel . U-24(dia. 420 and 5.58 mm) -
Steel band - -5t 37, thickness = 2mm
Steel joint plate ' 8137, thickness = 19 mm
Tip plate | . S$137, thickness = 3 mm
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Production process which have been approved by the Engineer should be done ina factory. Each
production lot of the prestressed concrete piles should be tested and the Factory Certificate should
be issued for each production lot. '

Before the Contractor purchases the preslresséd concrete pites from the manufactures, the
Contractor shall inform the Engineer in writing at least thiciy (30) days before the commencement
of the pilling works the details of manufacturers and all the requirements of the prestressed
concrete piles which the Contractor intends to purchase, for the Engincer’s approval.

4.4.2 Recording of pile hammer blows

Number of hammer blows on concrete piles and penctration depth with each blow shall be

" recorded for confirmation of the bearing capacity of the strata. Unless otherwise directed by the

Engineer, the Contractor shall provide suitable means of méasuring, counting and recording of

 concrete piles under each hammer blow. For counting the number of blows, a digital counter or
some other approved means of recording shall be provided. The elastic and plastic sets resulting -

from e¢ach blow may be recorded by using afixed steaight edge held against a sheet of paper affixed
on the pile, and running a pencﬁ along the straight edge at the moment of impact to record on the

_paper the elastic and plastic sets resulting from the blow.. Based upon the pile driving records so
~ made available, the Contractor shall calculale the bearing capacity of the strata encountered and
-report to the Engineer. The Engineer shall direct the Contractor either to terminate or to continue

the pile driving till such time the desired bearing capacity is obtained.
44.3  Test pites

When required in the Specifications or by the Engineer, the Contractor shall drive the piles of

“designated length at locations ordered by the Engineer to ascertain the humber and length of piles.

These piles shall be of greater length than the length assumed in design in order to provide for any
variation in soil conditions. The number of test piles will be decided by the Engineer, but this
number shall not be less than one (1) and not more than three (3) for each foundation. The test
loads on piles will be specified by the Engineer. The Contractor shall not manufacture or pufchase
the piles before the Engincer may approve the number and lenglh of pile proposed on the result of
test piles by the Contractor.

4.4.4  Statlc load test on test piles |

Load test shall be made by the methods as directed by the Engineer. The Contractor shall submit
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to the Engincer for his approval on the detailed procedures of the load test he intends to use. The
load test apparatus shall be constructed as to allow the various increments of the load 1o be placed
gradually without causing vibration to the test piles.

Suitable approved apparatus for determining accurately the load on the pile and the settlement of
the pile under each increment of load shall be supplied by the Contractor,

The apparatus shall have working capacity of three (3) times the design load directed by the
‘Engineer for the pile being tested. Reference points for measuring pile settlement shall be
sufficiently remote from the test pile to exclude all possibility of disturbance,

All pile load setilement shall be measured by adequate devices such as gauges, and shall be

checked as and when ordered by the Enginecer. Increments of deflection witl be read just after
- each load increment is applied and at fifteen (35)-minute interval thereafter. The safe allowable
load will be considered as filty (50) percent of the toad which, after forty eight (48) hours of
contim_:(')u_s application, has caused not more than six and half (6.5) mm of permanent settlement,
measured at the top of the pile. |

- Atest load shall be twice the design load directed by the Engineer. The first increment of load to be
_ applied to the test pile shall be the pile design load. The load on the pile shall be increased to twice
the design load by applying additional loads in thiee (3) increments. A minimum period of two
(2) hours shall intervene between the application of each increment except that no increment shall
be added until a setilement of less than zero decimal one two (0.12) mm is observed for a fifteen
~ (15)-minute interval under the previously applied increment. |

If there is a question as to whether the test pile will support the test load, the load increments shall
be reduced by fifty (50) percent, at the direction of the Engineer, in order that a more closely
controlled failure curve may be |ilollcd. The full test load shall remain on the test pile not less than
forty eight (48) hours. “The full test load shall then be removed and the permanent settlement shall
be read. ' '

When requested by the Engincer, loading shall then continue beyond the double design load in ten
(10)- ton increments until the pile fails or the capacity of the loading apparatus is reached,
whichever is less. The pile may be considered 1o have failed when the total settlement under load

- exceeds two and half (2.5) em or the permanent settlement exceeds six and half (6.5) mm. -

*After the completion of loading test, the load used shall be removed and the piles utilized in the
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structure, if found by the Engineer to be satisfactory for such use. Test piles not loaded shall be
utilized similarly. If any pile, after serving its purpose as a test is found unsatisfactory for
utilization in the structure, it shall be removed if so ordered by the Engineer or shall be cut-off
below the ground line or footing, whichever is applicable.

The number and location of the piles to be submitted to load tests shall be decided by the Engineer,
but this number shall be not less than one (1)and not more than three (3) for each foundation, -

A report shall be prepared by the Contractor for the Engineer’s decision on each load test, and this
report shall be accompanied by the following documents ©

-. plan of the foundation;

- stratigraphy of the soil;

- calibrating curve of the gauges; _

. graph of the test, having figures of the loads in (tons) and for ordinates the
settlement in mm; . . - -

- table showing, as a function of the time (date and hour), the readings of the gauge in |

| atmospﬁeres. the load's in tons, the settlements and average of the settlements.

- 44.5  Extensions or buitd-ups

- Extensions, splices or build-ups on concrete piles, whien permitted or directed by the Engineer, |

shall be made as shown on the Drawings or in accordance with this Sub-clause.

After driving of the starter pile is completed and additional pile depth is chuired to be provided,

- pile cushion placed over the starier pile head shall be removed and steel cap shall be thoroughly
- examined for any damages to the pile head occuning during the course of ils driving. If any

damages are noticed, the same shall be repaired by welding or other approved means as directed by

" the Engineer. The surface of the steel cap shall then be thoroughly cleaned to receive the extension
" pite.- The extension pile shall be provided with steel caps on its either end as shown on the

Drawings. ‘The cleaned surfaces of the two stecl caps, i.e. the one at the head of the starter pile and
the other at the lower end of the exteénsion pile shatl then be accurately alig'ned. matched and butt
welded on all the four sides as shown on the Drawihgs or as directed by the Hnginecir.- During the
course of its welding, the extension pile shail be accurately held in position byisccming itioa
derrick or by any other approved means. '
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4.4.6 Treatment of pile head

Pile heads of concrete piles for the tower part of slniceways shall be embedded in concrete of raft
of sluiceway structure whereas conduit part of the sluiceway shall be simply supported on the
~ concrele pile head as shown on the Drawings.

For the pile heads to be embedded in concrete stab, pile shall be driven to such a depth that at least
one thousand (1,000) mm of the pile length remains protruding above the levelling concrete
surface as shown on the Drawings, After the driving is completed, all pile concrete one hundred
~ (100) mm above the levé]ling concrete surface shall be cut-off, leaving reinforcing bars exposed.
The exposed reinforcing bars shall then be bent and re-formed to mesh with sluiceway raft
reinforcement as shown on the Drawings. '

While cutting-off the concrete iri the pile, care shall be taken not to damage the pile concrete below
the cut-off level. Before placing concrete in' the sluiceway raft, the chipped pile head shall be
sufficiently moistened with water and smeared with a coat of néat cemeént mortar so as 10 ENSUIS a
proper bond with the pile and sluiceway concrete. '

" The pites which are not lo be embedded in'c_ohcrcle, shall be driven tb adepth which is the same as

“the top level of the levelling concrete surface.  Raft of the'c'onduit_parl of sluiceway shall be cast
around and over the pile head in such a manner that no bond develops be_lweeh the shnicéway
concrete'and the pile head. - | | ' '

4.4.7  Measurement and payment

Measurement and payment for prestressed concrete piling work shall be made on the basis of
numbers for furnishing piles and on the basis of linear meters for driving piles separately.

(1} Measurement and payment for furnishing piles

Measurement, for payment, of furnishing prestressed concrete piles will be made on the basis of -

“numbers of piles fumished in accordance with the pile length designated by the Engineer.

Payment shall be made at the unit price per number stated in the Bill of Quantities and duly
“certified by the Engincer in the Bi-Monthly Statement of Account. The unit price for fumishing
piles shall include full compensation for furnishing piles and all materials required for placenent,
including all labour, tools, hauling equipment, handling, treatiment and all other work incidental to
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the construction of piles prior to driving.
(2)  Measurement and payment for driving piles

Measurement, for payment, of driving prestressed concrete piles will be made on the piles driven
and accepted all in accordance with the Drawings and the Specifications and indicated in the Bill
of Quantities measured from the pile tip to the bottoms of the pile caps. No allowance shall be
made for cut-offs. Any additiona! pile lengths that may be necessary to suit the Contractor’s
method of operation or for any other reason shall not be included in the measurements. Splicing of
piles when allowed will not be measured or paid for directly but the cost thereof shall be

- considered as included in the unit price for piling.

- Payment for prestressed concrete piling measured as provided above shall be made at the unit price

per linear meter indicated in the Bifl of Quantities, which unit price shall include the cost of all
materials, labour and Construction Plant and Equipment, delivering, handling, storing and driving
concrete piles and for other incidentals necessary to complete the work in accordance with the

: Drawings, Specifications or as directed by the Engineer. R . /-

‘When it is neccssary to mcrease the lcngth of prestressed concrete plles whenever it has been .
" directed by the Engincer pnor io or afler dnvmg, the Contractor shall not be entitled to any

additional allowarice above the unit pnce per linear meter tendered in the Bill of Quantities, and

' thc Contractor s'na_ll include such additional cost, if any, to his tender price.

: Mcasurement and payment for precast remforced concrete piling work shall be made on the basis

of lmear metrés for fu nushmg piles and for driving plles separately.

(3)  Measurement and payment for fumishing piles

Measurement, for payment, of fu mishin g precast reinforced co_ncréte piles will be n_mdc'tc') the total
length of piles in linear metres fumish_ed in accordance: with the pile: length designated by the
Engineer. Extralength such as the length cast by the Contractor for his convenience or other than
those designated by the Engineer shalt not be paid for. The length of extensions or build-ups shall
be paid for, only when the length shown on the Drawings or dcsigﬂdted by' the Engineer is not
sufficient and when the extension of piles is reguired by the Engineer. In such a case, the cut-off
portion shall be subject to payient. The length of piles which are withdrawn or replaced as
defective piles defined in Sub-clause 4.3.3 shalt not be paid for. B
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Payment shall be made for the number of linear mietres measured as provided above at the unit
price per linear metre stated in the Bill of Quantities and duly certified by the Engineer in the Bi-
Monthly Statement of Account.

The unit price for furnishing piles shall include full compensation for fumishing piles and all

-material required for placement, including all material necessary for extensions and built-ups for
completion of piles and for all labour, tools, hauling equipment, handling, treatment and all other
work incidental to the construction of the piles prior to driving or constniction of extensions and
build-ups . '

(4) Measurement and paymeht for driving piles

~ Measurement, for payment, of driving precast concrete piles will be made to the total penetrated
length of only those piles forming part of the completed structures. Extra penetration length other
- than those désignaled by the Engineer shall not be paid for. The penetrated length of piles which
have been withdrawn or replaced by other piles as defective. piles in accordance with the
provisions stipulated in Sub-clause 4.3.3 shall not be paid for.

 Measurement and payment will be made scparately for lhose concrete piles whoéé heads are

treated for embedment in concrete raft and for those piles on whom the concrete raft |s cast without
any treatment of the pile ht.ad '

Payment shall be made for the number of linear metrcs measured as provided above at the unit
price per linear metre stated 3 in the Bill of Qu‘anhues and duly certified by the Engmeer in the. B)-
Monthly Statement of Account.

The unit price for driving piles whose heads are treated for embedment in concrete raft shall

include full compensation for fumishing all labour, tools, materials, equipment and other
necessary or incidental costs of handling, driving, cutting-off piles, treatment of pile heads
including cleaning, bending, re-forming and meshing of reinforcing bars with raft reinforcement
énd_ all other incidental work required to complete the piling work in all respects.

The unit price for driving piles on whom the concrele raft is cast without any treatment of pile

head shall include full compens.aiion for fumishing all labour, tools, materials, equipment and
other niecessary or incidental costs of handling and dtiving_and all other work required to complete
the piling work in all respecis.

TS4-12




e

S} Measurement and payment for false work and defective piles
No separate payment shall be made for the furnishing or driving of false work piles. No paynient
shall be made for piles driven out of place, or for defective piles, or for piles which are damaged in

handling or driving.

6 Measurement and payment for test piles

Measurement, for payment, of furnishing and driving test piles will be made on the basis of the

number of piles for testing completed and accepted by the Engineer. It shall not include test piles
furnished and driven at the option of the Contractor, unless such test piles comply fully with the
requirements specified herein and are accepted by the Engineer as a part of the completed

structure.

Payment for fumlshmg and driving test piles shall be made for the numbers as prowded above at
the unit price per number stated in the Bill of Quantltles and duly certified by the Engineer in the
Bi- Monthiy Slatement of Account. The unit price so stated shall constitute full compensation for |
the cost of all h‘oour tools, equipment and materials’ mcludmg funnshmg, toading, hauling,
unloading, storing, handhng, driving and cutting the test piles, furnishing, supplying and setting

testing Qpparaitis the cost of recording, analysis and reporting of each load test; and all other

incidental items necessary to complete the works in accordance with these Specifications or

instructions by the Lngmeer

4.5 Steel Sheet Pites

4.5.1 Material

Steel sheet piles shall be of the type and dimensions indicated on the Drawings or designated by
the En.gineer and of the material required below. The piles, when in place in the completed
structure, shall be practically watertight at all the joints and coated with red lead paint conforming
to JIS K 5622 or AASHTO M 71 or as directed by the Engineer, Materials cmphyed in this piling
work shall be new and free from rust, oil or any other harmful materials.- They shall be clearly
finished, free from cracks, swrface ﬂa\vs_,-'laiminéltions ';md all other defects. '

- Steel sheet piles shall be of U-shaped type conforming to the ruqurrements of Class } (YSPF) of

JIS A 5528, SNI10052-87-A or equivalent standard.
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4.5.2 Execution of werk

Full length piles shall be used where practicable. In exceptional circumstances splicing of piles
may be permitted. The method of splicing shall be as shown on the Drawings or as approved by
- the Engineer. When the splicing of steel sheet piles is done by welding, the are method shall be
given preference. The Contractor shall provide suitable temporary bracing and guide structures to
ensure that the piles are driven in the correct alignment. The sheet piles shall be driven to the
prescribed depth and extended to the designated elevation as shown on the Drawings or as directed
by the Engineer. '

Pile driving equipment to be employed shall be subject to the approval of the Engineer. Suitable
proteclion cap shall be employed, when necessary or required in the opinion of the Engineer, to
prevent damages at the pile head. Generally, the driving operations shall be made in accordance
with applicable provisions stipulated in Sub-clause 4.3.2 hereinbefore.

After driving is completed, piles shall be cut off, if necessary, at the elevations shown on the
. Drawings or as directed by the Engineer.’ '

The method used in driving piles shall not subject them to excéssive and undue abuse producing
- deformation of the steel. ' S -

Manipulation of piles to force them into proper position, if considered by the Engineer lo be
excessive, will not be permitted. Any pile damaged, driven out of interlock with adjacent piles or
driven below the elevation shown on the Drawings or designated by the Engineer, shall be

corrected by the method appro'&cd by the Engineer, or withdrawn and replaced by new piles at the

~ Contractor's own expense.

Except vibration driving method, the Coxltfactor shall take the following records under the
* supervision of the Engineer : tip depth of pile, number of blows per ten (10) cm for the last fifty
- {50} cm penetration, ;'j_f:r fifty (50) cm earlier for the last two (2) m penetration and per one (1) m
“before the last two (2) m penelration, ac’c_umulétcd numb_er'of blows and drop height of ram.

4.5.3 Measurement and payment

- Measurement and payment for steed sheet piling work shall be made on the basis of square metres
* for fuinishing piles and for driving piles separately.
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() Measurement and paymem for furnishing piles -

Measurement, for payment, of furnishing steel sheet piles will be made on the total area of piles in
square metres furnished in accordance with the pile length designated by the Engineer,

Payment shall be made for the number of square meltres measured as provided above at the unit
price per square metre stated in the Bill of Quantities and duly certified by the Engineer in the
Bi-Monthly Statement of Account.

The unit price for fumishing piles shall include full compensation for furnishing piles and all
materials required for placement, including all labour, tools, hauling equipment, handling and all

other work incidental to the construction of the piles prior to driving.

@) Measurement and payment for driving piles

Measurement, for payment, of driving steel sheet pile will be made on the basis of the actually

msta!led area of wall made by steel sheet piles in square metres to the designed !mes grades and
dnnensrons as showri on the Drawings or as dlreclcd by the bngmccr

Payment shall be made for the number of square metres measured as provnded above at the unit

‘price per square metre stated in the Bill of Quanllllcs and duly certified by the Engineer in the
" Bi-Monthly Statement of Account. The unit price so stated shall incluite full compensation for the
~ cost of all labour, tools, equipment and materials including handling, driving and culting the steel

sheet piles and all other items necessary to complete the works. No payment shall be made for the
material cut-off. : ‘ :

46  Wooden Piles
4.6_.1 Malerial

Wooden piles shall be made from a tree planted in lndonesm and conformmg to AASH’]‘O M 168
Standard, SI 0404-80 or as directed by thc Engineer.

The wooden piles shall be I"réc from defects delelerious to their strength and durability, such as
knots, rotten knots and cracks; etc. Well seasoned timber shall be used for pilés. Al branch knots -
shall be carefully trimmed. The pile tip shall be sawed in a conical shape and the tip angle shall be
varied according to the ground conditions encountered at site. The pile head shatl be cut at right
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angles to the centre line of the pile. The pile head shall have a circular finish so that a steel ring can
be set to prevent damages to the pile head during pile driving.

462 E xlensions or build-ups

" Asfaras possible, piles shall be prowdcd in one piece unless otherwise approved by the Engineer.
Where approved for extension or build- -ups, the splice shall be capable of resisting safely any
stresses which may develop during lifting, pitching or driving, and under the designed working
load. The position and details of the splice shall be subject to the approval of the Engineer. Two
(2) timber to be spliced sh’a'llkbc of the same cross-sectional dimensions and each cut at right angles
to its axis to make contact over the whole of the cross-section when each length is co-axial. An
' apprbved jointing shall be used at the contact surface. The two (2) timber lengths shall be joihed
by a steel tube of round or rectangular section to fit the timbers closely. The tube shall be bolted,
screwed or spiked to the timbers to keep the joined ends in close comtact. Al loosely jointed
‘timbers shall be rejected and not paid for.

4.63 Measbrement and payment

~ Measurement, for payment, of furnishing and driving wooden piles forming part of the c0niplel¢d
structures will be made on the basis of total penetrated length of actually installed wooden pi[cs' in
linear metres to the deSIgnaled lines, grades and dimensions as shown on thc Drawings or as
directed by the If ngmecr

Payment shall be made for the total penetrated length of wooden piles fumished, installed and

forming part of the completed structures, by the Contractor and measured as prov;dcd above at the
unit price per linear metre stated in the Bill of Quantities and duly certified by the Lngmeer in the

Bi-Monthly Statement of Account. The unit price so stated shail include full compensation for the

cost of all labour, tools, equipment and materials including fumnishing, handling, storing, driving

and culting the wooden piles and all other items necessary to complete the works. No 'pa'ym'ent

shall be made for extra length of wooden pile cut-off. The pcnclrated length of pites which have

been withdrawn or replaced by other piles as defective piles in accordance with the provisions

- stipulated in Sub-clause 4.3.3 hereinbefore will not be paid for.
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S. DRAINAGE STRUCTURAL WORKS

51  General
This Chapter covers the following works :

1) Slope protection
2} Foot protection
3) Sluiceway
4) Parapet wall
S) Drainage _
6) Relocation of drainage pipe and canal

The Contractor shall furnish all materials, manpower and equipment required for completion of -
the above works until the time specified in the Contract Agreement and!or thc issnance of
- Centificate of Satisfaction by the anmeer

’E' 5.2 Slope Protection
5§21 General
Revelmcnl for this Pr0|cct s typ:fned into two (2), that is, wet rubble m':sOm y type and gablon type
revelment, as shown on the Drawings. The wet rubble masomy iype of revetment are further
sub- lyplﬁed into two (2) types, viz, Type l, and ’]‘ype IL e
All types of the revetments except gabion type are provided with weep holes.
.The works covered under this Clause comprisc of general work items required to be carried out in
_connection with excavation; filling/backfilling with approvcd granular material; piling of all kinds
including timber, concrete and steel sheet piles; gravel bedding; levelling concrete; concrete stabs

and concrete wall, if any; wet rubble masonry; PVC pipes and geo-textile for weep ho!es, gabion,
etc. for every kind of slope protection work for this Project. ' '

All work shall be done in strict conformity with the Drawings, applicable provisions in these
E: Specifications and as directed by the Engineer. |
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522 Exccution of work

Prior to construction of the revetment, the Contractor shall provide cofferings with suvitable
- materials such as steel sheet piles, wooden piles with bamboo or wooden panels, sand bags, vinyl
sheets, etc., surrounding the foundation of revetments, and sufficient number of dewatering pumps
s0 as (o enable to perform the foundation work in dry conditions in accordance with the
‘requirements stipulated in Chapter 1, ‘Temporary Works : (‘offcrmg Works, Care of Watr and
* Dewatering Works of these Technical Specifications. The Contractor shall take all suitable
- measures to drain out water either by pumping or gravity flow and dig‘ging temporary diversion
trenches in addition to the cofferings,

(1) Concrete wall type i‘cvelmem, if any

~Stoped surface of the levee on which concrete revetment is to be constructed shall be formed and
neatly finished to the lines and grades as shown on the Drawings.' Foundation excavations for the
wall shall be completed between joint to joint. Levelling concrete ten (10) em thick shall then be
placed in the foundations of the wall. The levelling concrete shail be of type 5. '

Concrete wall with type 4 concrete shall be constructed on the levelhng concrete placed in the
foundations as shown on the memgs or as directed by the Engineer. )

: !f a depression is created on the slope of the levee during the above opcmuons the Conlractor shall
backfill it with approved materials as directed by the Engineer.

PVC pipes of fifty (50) mm in internal diameter with geo-textile packitig at the earth side, as -
shown on the Drawings shall be provided at the specified spacing and of the required length as
directed by the Engineer to serve as weep holes, '

(2) Wet rabble masonry Lype revelment

Sloped surface of the levee on which wet rubble maqonry' revetment is to be construcied shall be
formed and finished neatly 10 the lines and grades as shown on the Drawings, Wooden piles, ¢
150 to 180 mim and three (3) m long, shall be driven at an interval of two (2} m. Gravel bedding
twenty (20) em thick shall be placed on the finished slope surface. Levelling concrete of ten (30)
~cm in thickness shall then be placed on the foundalton excavated as showa on the Drawings. The
Ievellmg concrete shall be of l)'pe
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If a depression is created on the slope of levee, the Contractor shall backfill it with approved
material. The backfilling shall be performed in such a way that the surface of the side slope is
excavated in the shape of a step and all of dust and grass are removed. Approved material is then
spread in horizontal layers with thickness not exceeding twenty (20) cm and sufficiently
compacted by mechanical tamping to the satisfaction of the Engineer.

The rubble stone shall be placed over the foundation concrele by hand and voids between stones
shall be filled completely with cement mortar. Thickness of a rubble layer shall §ary as shown on
the Drawings. Construction of the wet rubble masonry shall be done in accordance with the
applicable provisions stipulated in Chapter 10, Miscelianeous Works. -

Foundation concrete of type 4 at the foot of the rubble m'as0nry revetment and partition wall
concrete of type 4 shall be constructed as shown on the Drawings or as directed by the Engineer.

' Conlraélion‘ joints with rubber joint fillers of ten (10) mm in thickness shall be provided at an |
“interval of ten (10) m in a longitudinal direction. PVC pipcs, fifty (50) mm in internal diameter

with required length of geo-textile packing at the earth side, shall be provided in the masonry as
weep holes in cvely four (4) m’of surﬁce area or as shown on the Drawmgs or as d:rected by lhe
Engineer. :

- Foot of the wet rubble masonty lype revetment shall be protcctcd by gabmn matters, 3.0 mx L.5m

x 0.5 m; with cobble/rubble fliimg as shown on the Dr'lwmgs

(3) Gabion revetment

Sloped surface of carth fevee on which gabion revetment is to be constructed shall be formed and

finished neatly to the lines and grades as shown on the Drawings. All depressions created on the
slope shall be backfilled by the Contractor in the approved manner or as directed by the Engineer.

Geo textile of approved quahty shall be laid over the finished slope as shown on the memgs or
as directed by the Engineer. Gabion, three hundred (300) cm long, one hundréd and fifty ( 150) cm

wide and fif ifty (50) cm thick shall then be laid over the geo-textile previously placed over the slope.

Construction of gabion shall be done in accordance with the applicable provisions stipulated in
Chapter 10, Miscellaneous Works. -

Al earthwork, concrete work, piling work and miscellaneous work related to the construction of
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the revetment shall be done in accordance with the applicable provisions in Chapter 2, Earthwork,
Chapter 3, Concrete Work, Chapter 4, Piling Work and Chapter 10, Miscellaneous Works.

5.2.3 Measurciment and paynment

Measurement and payment for the construction of slope protection works of the revetments will be
made under the separate work items stated in the Bill of Quantities.

53 Foot Protection
531 General
The works covered under this Clause consist of general iteis required in connection with filling
up with rubble stones, driving of wooden piles to fix gabion and placing gabion at the foot of
‘revetment in drainage channels. All works shall be done in strict conformity with the Drawmgs
' apphcable provisions in these Specifications and instructions given by the Lngmeer
53.2 Exccution of work
Wooden piles of fifieen (15) cm in diameter shall be driven at the bottom of wet rubble masonry
type revetment into the required depth and at spacing shown on the Drawings or as directed by the
Engineer. Then, the foot of the revetment :shall be covered by the rubble stones and gabion
niattress to the elevation as shown on the Drawings.” The gabion without rubble stone shall be set
in the proper position. The empty gabion shall be filled with rubble stone and fixed with steel wire
net cover in accordance with provisions stipulated in Chapter 10, Miscellaneous Works.

5.3.3  Measurement and paynient

Measurement and p'iyment for the foot protection works wlll be made under the sepamle work
items stated in the Bill of anm;cs

54 Shiceway
541 General

The works covered under this Clause consist of the general items in connection with demolishing
- exisling stiuclure; concrete piling in the foundation of sluiceways; steel sheet piling for cut-off
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walls of sluiceways; constructing sluiceways and revetments; backfilling with selected materal; '
manufacturing and installing gates including guide frames and hoists, miscellancous metal work
and wooden stoplogs, etc. for sluiceways to be newly constructed, extended or modified.

All works shall be done before the commencement of embankment of the levee and in strict
conformity with the Drawings, applicable provisions in these Specifications or instructions given
by the Engineer.

5.4.2  Execution of work

Prior to the commencement of sluiceway construction, the Contractor shall confirm their
locations, alignments, lines and elevations as shown on the Drawings by using the nearest BPM,
CP and bench marks of sluiceways, only referring to X and Y coordinates. After confirming the
above works, the Contractor shall provide coffering for the area to be occupied by the sluiceways

" in accordance with the provisions stipulated in Chapter 1, Temporary Works : Coffering Works,

Care of Water and Dewatering Works, of these Technical Specifications.

Alter the completion of foundation excavation for sluiceways, concrete piling and steel sheet
piling, if any, shall be made to the lines and elevations as shown on the Drawings according to the

. provisions stipulated in Chapter 4, Piling Works, of these Technical Specifications.

chcllihg concrete of type 5 shall be placed under the sluiceways. Concrete type of main body of
sluic_ewayé shall be of type 4, except in blockouts which shall be of type 3. .COncreiing_in the
sluiceways shall be made in conformity with the applicable provisions stipulated in Chapter 3,
Concrete Works, of these Techni¢al Specifications.

Inlet and outlet channels with wet rubble masonry shall be constnicied at both ends of sluiceways
in conformily with the requirements stipulated in Clause 5.2 hereinbefore,

'The existing drainage facilities shall also be extended andfor modified at places where the levee
construction will be heightened lhercwilh.’_ The extension and/or modification works Shail_be
carried oul as shown on the Drawings or as directed by the Engineer.- The Works shall be carried
out’ without disturbing the present function of the drainage facilities. Interruptions to the
functioning of the exist'ing facilities shall be kept to the minimum while carrying out the extension,
modification and/or joining works. The Contractor shall furish his plans‘ for execution of the
works for'approval of the Engineer prior to the commencement of any of his aclivities for the
works.



The extension and/or modification works shall be carried out in accordance with the provision of
Chapter 2, Barthwork, Chapter 3, Concrete Work, and Chapter 4, Piling Work, of these Technical
Specifications.

The existing sluiceway facilities on the abandoned levee, if any, shall be demolished or left as they
are when directed by the Engineer. Incase the new levee is to be constructed on the land side of
abandoned old levee, the levee and the existing sluiceway facilities shall be demolished. However,
- this demolishing shall be done only after the completion of new levee and new sluiceway facilities
and when directed by the Engineer to do so.

Drainage:chqnncls drain ditches and cross drains shall be constructed in conformity with the
"+ applicable provisions stipulated in (,h'ipter2 Earth Work, and Chapter 3, Concrete Work, of these
Technical Spemﬁcauons '

Manufacturing and insta]ling the gates including guide frames and hoists, steel ladders, wooden
stoplogs, steel access bridge, etc., shall be made in conformity with the reqmrcmcnts stipulated in
* Chapter 8, Gates and Related H)dromechamcal Equlpmem Chapter 9 Other Metal Work, and
Chapter 10, Misceltaneous Works, of these Technical Specnﬁcauons.

5.4.3 Measurement and payment

Measurement and payment for the construction of sluiceways will be made under the separate

work items stated in the Bill of Quammes
5.5  Parapet Wall
S5.5.1 Classification

The reinforced concrete parapet wall for the drainage channel is classified into the fellowing two
“types for this Project :

- Reverse T-type reinforced concrele wall with the height of wall ranging from LOmto 1.5 m

- L-type reinforced concrete wall with the height of wall ranging from 1.81 mto 1.85 m.
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5.5.2 Execcution of work

Reinforced concrete for the parapet wall shall be watertight. All seinforced concrete for the
footing shall be placed over a ten (10) cm thick layer of levelling concrete of type 5.

All earthwork required for excavation and backfill, concrete work and piling work shall be made

"in accordance with Chapter 2, Earth Work, Chapter 3, Concrete Work and Chapler 4, Piling Work,

respeclively of these Technical Specifications.

Before canrying out any excavation, the Contractor shall take all 1|ec'essa'1y prccautions for the
diversion and care of water in accordance with Chapter 1, Temporary Works : Coffermg Works
Care of Water and Dewatering Works, of lhese Technical Spemﬁcauons

5.5.3 Measurement and payment

Measurement and payment of the parapet wall will be made under the separate work items stated

" in the Bill of Quantities.

.56 - Drainage

5.6.1 - General

" The work undet this Clause consist of the construction of drains with concrete pipes, steel pipes,
- plastic pipes, draia ditches and drain pits as a part of the various permanent stmctures.

The Contractor shall furnish all materials required for drainage. The pipe to be used for drains shall
be subject to the approval of the Engineer. '

© Care shall be taken to avoid clogging drams during the progress of the work, and if should any
" drain become clogged or obstructed from any cause before f inal acceptance of the Work, it shall be

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

5.6.2 Drains with concrete pipe, if any

The Contractor shall construct drains with reinforced or plain concrete pipes in the location as
shown on the Drawings or as directed by the Engineer.
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All'concrete pipes to be used for drains shall be subject to the approval of the Engineer and shall be
construcled with closed joints as shown on the Drawings or as directed by the Engineer.

The items of the Bill of Quantities for cross drains with concrete pipe shall be constructed in the
following manner; '

Pipe Description Construction Sequence
' 600, 800 and 1000 mitlimeter-diameter reinforced "Excavated trench, place rubble
concrete with collar joints, L ; * bedding, cover with random
" in cross drain for access road. ' backfill and compaction.

Measurement, for payment, of drains constructed with concrete pipes will be made to the length
atong the centerline from end to end of the pipe in place, and no allowance will be made for joints.

- Paymient shall be made at the unit price per linear meter tendered therefor in the Bill of Quantities

which unit price shall include the cost of furnishing and installing concrete pipe with jointing,

. rubble stone and sang bedding, fandom backfill, compaélion and other works required. Prbvided,- o
that payment for trench excavation shall be nladeSepﬁr:ﬂe)y under the appropriate items in the Bill g

of Qumﬁilies. ' : ‘

5.6.3 Drains with stecl pipe

Al steel pipe to be used for drains shall be subject to the Engineer’s approval for their quality and
“thickness and shall be furinished and installed as shown on the Drawings or as dirccted by the
Engineer. '

Pipe shall be placed to the prescribed lings and grades. Joints of pipe shall be connected with
appropriate couplings or connectors to provide: waterlight connections or as approved by the
Engineer. Drains with steel pipe shall be constructed in the following manner; :

Pipe Description ‘ - _ Construction Sequence .

75 or E00~millimctc_:r-diamcter ' Install in concrete, weld head plates

steel pipes, with screen plates and _ and screen plates.

head plates, for draining slab in bridge g
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Measurement, for payment, of steel pipe of 75 or 100-mm-diameter with or without screen plates
and head plates for draining the deck slab in the bridge will be made at the number of set of the
pipe wilh accessories installed. '

Payntent shall be made at the unit price per number tendered thereof in the Bill of Quantities,
which unit price shall include all the cost to complete the work, '

5.6.4. Drains with plastic (PYC) pipe, il any
Plastic pipe to be used for drains shall be farnished and installed to the prescribed line and grades

as shown on the Drawings or as approved by the Engineer. Drains with plastic pipe.shall be
constructed in the following manner,

- Pipe Descriptions - ~ Conslruction Sequence
- 50-millineter-diameter plastic pipe, for weep Pipc shall be set into the slope surface at
holes in concrete walls and wet rubble * least 5'cm deep before placing concrele and
masonry wall. : o ~ “embedded in concrete wall or wet rubble
o masonry. ' |

Measummem for pn}ment of drains with plastic pipe will be made for the length of plpes in linear

_'meter in place.

Payment for drains with plaslic pipe shall be made at the unit prices per linear meter tendered

- therefor in the Bill of Quantities, which unit prices shall include the cost of atl works and materials

required.

5.6.5  Drain ditches and drain pits, if any

" “The Contractor shall pcrform excavation, fill or backfill, and concrete work 1o conslruct dram
ditches and drain pits to the lines, grades and dlmemmns as shown on the Drawings or as directed

by the Lngmeer
Drain ditches and drain pits will be made of reinforced concrete or non-reinforced concrete as

shown on the Drawings and the materials used shall conform: to the requirements of Chapter 3,
Concrete Work. '
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Measurement, for payment, of drain ditches will be made for the length in lincar meters for the
ditches constructed as shown on the Drawing or as directed by the Engineer, Payment will be made
at the unit prices tendered therefor in the Bill of Quantities, which unit prices shall include the cost
of all work and concrete, formwork, reinforcements and other materials required. Provided, that
payment for trench excavation will be made separately under the appropriate items of the Bill of
Quantities. ' '

Measurement, for payment, of drain pits will be made for the number of each pit actually
constructed. Payment shall be made at the unit prices per each drain pit tendered in the Bill of

Quantities, which unit prices shall include the cost of all work, materials, excavation, backfitling

and disposal of excavated malterial required.
5.7  Relocation of Drain Ditches and l’ipés, if any

5.7.1 General

The existing drain ditches and pipes shall be relocated at places where the levee construction

intersects therewith. The relocation works including cutting, extension and joining of ditches and
" pipes shall be carried out as shown on the Drawings or as directed by the Engineer.

- The relocation work’s:shall be carried out without disturbing the present hydraulic conditions of
such ditches and pipes. . Interruptions to the: functioning of existing works shall be kept to the
minimum while cairying out ¢utting, extension and joining works. The Contractor shall fu_niish
his plans for execution of the work for approval of the Bhgiﬁccr prior to the commencement of ahy
of his activities for relocation works. '

The relocation work shall be earried out in accordance with the provision of Chapter 2, Earthwork
and Chapter 3, Concrete Work, of these Technical Specifications. '

57.2 Measurement and payment

Measurement and payment for the relocation of - drain ditches and pipes shall be made under
separate work items stated in the Bill of Quantities. '
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6. CONCRETE BRIDGE WORK

6.1 General

The work specified in this Chapter consists of concrete structures including foundation, picrs,

“abutments, revetments, piling, etc., and all other structural portion of the concrete bridge 1o be

constructed in reasonably close conformity with the lines, grades and dimensions shown on the
Drawings or established by the Engineer. ' ' ' '

All road and pedestrian bridges shall be constructed of a simple supported slab type with précast
concrete main’ girders by means of pre-tension method or in situ concrete slab. After the
installation of all main girders on the substructure at the Site, filling concrete of lype 2 shall be
placed into the spaces between the adjacent girders and transverse tendons shall be tensioned at the
stress specified by the Engineer.

Al conereie bridge works except those specified herein shall be carried out in accordance with the
applicable provisions stipulated in Chapter 3 , Concrete Work, of thesc Technical Specifications.

The works include any incidental work called for in these Specifications and on the Drawings. -

~ The works will also inclﬂde the detailed designs and d'rawirigs:lo be prepared by the Contractor and

their subsequent approval by the Engineer in accordance with Clause G3.2, Drawings to' be

Furnished by the Contractor, of Vol. I1I, Part I - General Specifications.

6.2 'Dra.wings‘

Based on the Contract Drawings, these Technical Specifications and site investigations to be

- carried out by the Contractor, the Contractor shall review the Contract Drawings, and prepare

detailed drawings for any portion of the structures not indicated on the Contract Drawings.

* Design of temporary structures necessary for the work shal'l also be conipleted by the Contractor.

The Contractor shali submit copies of the detailed construction drawings to the Engineer for
approval at least thirty (30) days prior to the commencement of work. Any work done pfio_r tothe
approval of the construction drawings shall be at the Contractor's risk. When material must be
ordered in advance specific approval of the Engineer of such an dction shali be obtained by the
Contractor prior to placing the order. Construction drawings for concrete structures shall give full
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dimensions and sizes of all component parts of the structure and details of all miscellaneous work
such as bolts, railings, ramps, drains, etc., associated with the bridge work.

The Contractor shall expressty understand that the Engincer's approval of the construction and
working drawings submitied by the Contractor shall not relieve the Contractor from any of his
responsibility for the correctness and accuracy of the whole or any part of the structure.

6.3 Materials
6.3.1 General

Unless otherwise spcci.fied, materials shall meet the requirements of the following standards of
their latest editions. Thc;Contractor shall, if required, furnish complete certified mill test reports
showing chemical analysis and physical tests for each heap of steel and for all members. The
Engineer may accept materials with characteristics which he'considers equal or higher in
grade/class to those required. |

6.3.2  Steel materials

(1) Rolled steel for geneial structures S o - JISG3101

(2)  Rolled sicel for welded structures S : - JIS G 3106

(3)  High strength bolt sets (set of high strength hexagonal bolt,  JISB 1186
hexagonal nut and plain washers for frictional grip joint)

{4) Set of hexagonal bolt, hexagonal nut and ' o NSB 1180 and -
phm washers _ : JIS B 1181
{5) Electrodes | | '
- (a) Covered elecirodes for mild steel : - NSZ321
(b) Covered clectrodes for high tensite strength steel JISZ 3212
(6) Wires and fluxes for arc welding - 7
(a) Steel wires and fluxes for submerged arc welding JISZ 33
(b} Steel wires for CO72 gas shielded arc welding o JISZ 3312
(7) . Gray iron casting N - - '_ _ - JIS G 5501
(8) . Steel bar for concrete reinforcement HS G 3112

) Welded stud shear connector (JSS hpanese Steel Stmclures 1SS 8-1977
Association Standards) '

(10y  Carbon steel pipes for ordinary piping 1S G 3452

(t1) Others: Pextinent and applicable JIS Clause shall be adopted.
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6.3.3 Malerials other than steel materials

(1) Paint .
(a) Etching primer . ' | ~ JISK 5633
: (type - 2)
(b) Red-lead ready mixed paint JIS K 5622
o - (type - 1)
(¢) Ready mixed phthalic acid resin paint o JISK 5516
3 S o (ype-2)
(2)  Elastomeric bearing pads .  NISK6386
- C08,C10and

JIS G 4305

(3) Others : Pertineat and applicable JIS C]au.se shall be adopted.

6.3.4 Concrete maferials

Concrete materials shall be in accordance with the requirements of Chapter 3, Concrete Work, of

- these Technical Specifications.

. 6.4 Construction of Sub-siructure and Superél_ructure'

¢.4.1 Generat

Works under this Clause consist of all works such as, but not limited to, care of water and coftering

* of foundations, dewatering, excavation, piling work, construction of bridge piers and abutments
- including their foundations and backfilling of foundalion trenches, ete., construction of composite
 girder and slab including stagings, scaffolding and their removals, RC - box girder and slab,
~ sidewalk, furnishing and 'ixistal_ling bearihgs, railings for the sidewalks, construction of approach
slab, approach road, asphalt treated pavement and all other works required for completion,

commissioning and maintenance of the Works as specified in the Contract, these Technical
Specifications or as directed by the Engineer. ' ' '
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6.4.2 Storage of material

| Structural material, either plain or fabricated, shall be stored at the bridge shop yard above the
ground upon platforms, skids, or other supports. It shall be kept free from dint, grease and other
foreign matter, and shall be protected as far as practicable from corrosion and bending.

Proper measures shall be taken so as to prevent materials from mixing with other materials of
- different class/grade during fabrication.

6.4.3  Concrete supply facilily |

The Contractor shall provide appropriate arrangements for the continuous and unintenupted
supply 0f concrete to the works, Commclor shall provide 1dcquatc stocks of cement, coarse and
fine aggregates, water, concrete mixing, carrymg and placmg facilities so as to meet the
- requirements of the site.

644 TForm work

Form work shall be made in conformity with Clause 3.12 of Clnpter 3 Concrete Work of these
Technical Specnflcauons . . .

All staging and scaffolding required to support the fbm:\s'shall be designed and constructed to
provide necessary rigidity to support the load without appreciable deflection or deformation. All
malerials used in the construction of the stagings and smffoldmg shall be: approvcd by the
Engineer, or conform to the relevant Sl or }IS standard.

Detailed design, drawings and deformation calculations for staging and scaffolding shall be
- submitted to the Engineer for his approval, but in no case shall the Contractor be relieved of his

responsibility for the results obtained by use of these plans and pr'oposals.' The time when

formwork should bé started is to be decided by the Contractor on his rcspbnsibilily, and the forms
- shall be removed afler the concrete strength has reached 270 kg/cm? for beam and slab.

6.4.5 Placing of reinforcement |
Remforcmg bars shall be in conformity wﬂh Clause 3.13 of Chapter 3, Concrete Work, of these

Technical Specifications. Before placing, reinforcing bars shall be examined by the Engineer and
any smearing of the reinforcing bars with mud, oil, rust, etc. shall be removed.
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Re-bar to re-bar shall be bound rigidly with binding wire and reinforcing bar placing in the form or
above leveling concrete shall be positioned accurately with spacer bars and hanger. bars duly
approved by the Engineer. '

6.4.6 Placing of conciete

Concrete shall be placed in the foundations of piers and abutments after dc{vatering of the same.
The Contractor shall provide adequate arrangements for coffering, care of water and dewatering
of the foundation pits and trenches for the bridge piers and abutments in accordance with the
requirements of Chapter 1, Temporary Works : Coffering Works, Care of Water and Dewatering

‘Works, of these Technical Specifications. |

Al cxcavahons shall be adequatcly protccted if neces:,ary by strutting, shoring or any other
_ approved nmeans.

Concrete shall be placed w:lhm one (1) hour after addition of watcr lo the cement and aggrega{es
At the construction joints any lanance or loose part of concrete of the old concrete surface shall be
removed complctely- Just before placing the concrete, constnuction joints shall be adequately
moistened. WhlIe placing the concrete, special care shall be taken to produce satisfactory bond
wnlh lhe remforcemenl and to avoid formation of honey comb or other such defects in lhe concrete,

All other recjuireméntS of mixing, placing, vibrating, testing and curing concrete, ete. shall be in
accordance with the prowsxons stipulated in Chapter 3, Concretc Work, of these Technical
Specifications. ‘

6.4.7 - Elastomeric (rubber) bearing pads
The Contractor shall fumish and install all clastomeric bearing pads for bearing the bridge

superslmctures in accordance with the rcqunremcms shown on the Drawings, Spec;ﬁcmons or as
directed by the Engmee:

" Details of necessary accessories are shown on the Drawings and included anchor bars and caps,

reinforcement, ete.

Bearing pads shall conform to the following requirements;
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Bearing stress : 15-50 kg/em?

Compression strain 1 15% max.

Horizonlal deformation ¢ 50% max.

The elastomeric bearing pads shall be approved non-laminated pads cast in moulds under pressure

and heat. Elastomeric pads shall be bonded to stainless steel plates at the top and bottom surface.

“The variation in thickness of elastomeric bearing pads, measured any two points shall not exceed
0.8 mm. the pads shall be installed within twelve (12) months of the date of manufacture.

The Contractor shall submit to the Engineer for approval sixty (60) days before use details of the
~proposed method of manufacture and test specimens of the elastomeric bearing pads. Pads shall

have the following physical properties :

Hardness, ASTM D1415 LR.H.D. -

- Tensile strength, ASTM D412, minimum

Elongation at break, minimum percent

" Tear test, ASTM D624-Die “C”, minimum
Compression set, ASTM D395, 24 + O hrs
at 700 C - Method B,-2 under constant -
deflection, maximum percent

bow temperaturc stiffness, ASTM D1053,
at -400 C,

Oven aged, 14 days at 700 C, ASTM D573
~ Hardness, point change, maximum |

Tensile strength, % change, maximum

Elongalion at break, % change, maximum
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Ozone resistance, ASTM D1149 no crack
1 p.p-m. ozone in air by volume,
100 hours, 20% strain at 40 +1lo C

The Contractor shall store the elastomeric bearing pads in a manner which will prevent
deterioration, as approved by the Engineer.

* Bearings shall be rectangular beating pad sct over shoe seat mortar of total thickness twelve (12)
' mm sandwiched with three (3) plates of stainless steel (SUS 304 or better) each of one (1) mm

thickness and shall be placed in the direction as prescribed on the Drawings or as directed by the -
Engineer.. '

When they are set on thin pads or cement mortar, the mortar shall be cured and allowed to develop
sufficient strength before the beams are erected. '

The bearing pads shall be maintained in their correct position during the ;placing of the beams.

" After the beams has béen completed, each bezar'ing and the area around il shall be lefi clean.

(l) - Anchor bars

Anchor bars shall be set rigidly and immovably at the prescribed position desighalcd on the

- Drawings or as directed by the Engineer.

The part of the anchor bar which juts out from the bridge seat shall be protected from concrete or
other matter adhering to it during the placement of concrete in the bridge seat by sealing with vinyl
tape or othér suitable means. Before concreting of the end cross beam, anchor bar shall be swept

upto strip-off sealing tape and spiral steel bar and anchor cap shall be set up as directed by the

Engineer. ‘The anchor cap shall be of approved quality. The space between the anchor shall be

© filled up with corrosion proofing material of approved quality.

2y Box ‘out of anchor bar

‘Material for box out for anchor bar shall be spiral steel pipe of grade SR 235 or other approved

quality. Diameter of the spiral steel pipe shall be equal to diameter of aiichor bar plus ten (10) e
and its length shall be equal to built-in length of the anchor bar plus len_(lO} em. The spiral steel
pipe shall be set rigidly and immovably at the prescribed position designated on the Drawings or as
directed by the Engineer.
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The top end of the spiral steel pipe shall be covered with a cap to prevent any objectionable
material dropping into it

-Thé¢ styrol foam which substitutes for the form at the junction of old and new RC beam to maintain
" the expansion gap and is also spread over the circumference of elastomeric bearing pad and anchor
bars as shown on the Drawings, shall be removed completely after concrete has hardened.

j {3) | Shog seat

' As mentioned under Sub-clause 6. 4 7(1) heremabovc elastomeric bearmg pads shall be set over
‘shoe seat mortar.,

After comp]elion of the portion of the bridge seat concrete and before hardening of the concrete,
surplus concrete shall be scooped-out to the dimensions shown on the Drawings or as directed by
‘the Engineer. Shoe seat mortar shall be placed as shown on the Drawings after alowing for setting
and curing of the concrete. - Shoe seat reinforcement shall be welded in the form of a grating and
placed in position as shown on the Di‘fiwihgs'be'l"ore pouring the mortar, . '

6.4.8 Expansion details
Bridge superstructure shall be constructed in accordance with the Drawings, these Technical
Specnﬁcauons or as directed by the Lngmeer leaving adequate space for expansion of the structural

members of the superstructure.

The work shall consist of the supply and installation of the expansion joint of steel plate reinforced
with steel angle or beams.

Steel plate to be used for bridge expansion joint shall conform to the requirements of SH 0876 or

JIS G 3101 and angles to the requirements of SI10163 or JIS G 3192,

The expansion joint of steel plate will be fabricated in the factory or fabricating yard in the Site. -

The size of the lap of the expansion joints shall be compatible with the mean bridge temperature at
the time ‘of installation. This temperature shall be determined in accordance with the Drawings or
arrangements approved by the Engineer.

The position of expansion joint and all anchor bolts cast into concrete shall be accurately

TS6-8

et



determined from the template or other materials. During the placing and hardening of concrete o
mortar under expansion joint components, relative movement shall be prevented between them
and support to which they are being fixed.

Angle steel for the edge protection shall be fixed at the prescribed locations rigidly and immovably -
as shown on the Drawings or as dirccted by the Engineer. The intervening space between the
parapet wall and superstructure and girder to girder shall be packed with elastic material and
backup material of approved quality as shown on the Drawings or as directed by the Engineer.

6.4.9 Pite length and teeatment of pile head

Al piling work, in general, shall be carried out in accordance with the requirements slipulatéd in
Chapter 4, Piling Work, of these Technical Specifications. '

(1) Pile tength

Bridge piers and abutments shali have pile foundations made of a group of prestressed concrete
piles. Piles shall be circular in section with diameter of 350 and 400 mm and from 7 m to 18 min
length. However, final penetration depth and length of ail piles shall be determined based upon the
results of geolechmcal investigations and test piling at sité. Pile length and penetrauon depth so

- determined shall aupersede all other requirements precedenlly set forth on the Drawings and these
: Techmcal Specrﬁcauons

@) Pile head treatment |

Pile heads shall be embedded in concrete foolings as showa on the Drawings or as difected by the
Engineer.

After driving is completed, the concrete at the top of the pile shall be cut-off leaving reinforcing
bars exposed for the length required a_s'show_n. on the Drawings or as directed by the Engineer.

" The cut-off length shall be sufficient to permit the renoval of all damaged portion of concrete in

the pile. Exposed reinforcing bars shall be Lmbeddcd in p:cr or abutment foundation raft as shown
on the Drawings or as dirccted by the Engineer.
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6.4.10 Handrailing

This work shall consist of furnishing, fabricating and erecting steel pipes fixed with steel or
concrete. posts for the bridges, all as indicate on the Drawings and as required by these
- Specifications.

- Steel pipe of seventy five (75} mm in diameter shall conform to the requirements of SII 0585.
Concrete post, type 2, shall conform to the requirements of Chapter 3. Formwork and
-reinforcenient bars shall conform to the requirements of Clauses 3.12 and 3,13, respectively.

Steel pipe railing shall be fabricated and erected as indicated on the Drawings and rails shall be

paralle] to the grade of the bridge. Post shall be set tiuly vertical unless otherwise instiucted by the
Engineer. Concrete post shall be carefully constructed true to the line and grade as shown on the
Drawings. '

No construction shall be commenced before inspected and approved by the Engincer, and before
all concrete support and falsework or staging of superstrucluré have been removed.

6.4.11 Asphalt wearing surface course

This work shalt consist of the construction for one (1) layer of asphalt wearing suiface course of
minimum indicated thickness on an approved bridge deck in accordance with these Specifications
“and in conformity with lines, grade, thickness and typical cross-sections shown on the Drawings
unless otherwise directed by the Engincer. - |
Material and construction requirements shall conform to Clauses 7.8 and 7.9 respectively.

6.4.12 Sidewalks and drains

The works under this Clause shall consist of construction of sidewalk covered with bituminous
surface course including drains fixed with steel pipe of 100 mm in diameter in conformity with
lines, grades, thickness and typical cross section shown on the Drawings.

Concrete, type 4 shall be used for base concrete of sidewalk and conform to Chapter 3. Aggregates

stuffed into the sidewalks shall be the same material of the base course and conform to Sub-clause
112,
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Bituminous surface shall conform to Clauses 7.8 and 7.9, respectively. Steel pipe of 75 mm or100
mn in diameter shall conform to the requirements of Sub-clause 5.6.3. Steel channe! and angle, if
required, shall conf_oml to the requirements of S1E0233.

The sidewalk made in concrete shall be mounted and covered with bituminous surface course as
shown on the Drawmgs and in accordance with Chapters 3 and 7, respectively. Drain pipes cast
into concrete shall be accurately set at the position shown on the Drawings before placing
concrete. Channel or‘anglc steel and edge steel for sidewalk shall be anchored into concrele

- rigidly.

6.4.13 Backfilling

Foundation pits and trenches shall be backfilled with excavated 5011 Where soil parameters such.
as angle of internal friction and unit weight of soil determined from geotechnical investigations at
site are at variance with the design parameters, the Contractor shall check and confirm the safety of
backfill or change the design as instructed by the Engincer,

6.4.14 Rcvcmmnt works

" Revetment works for bridges shall be made in accordance with the requirements stipulated in

Chapter 5, Drainage Structural Work, of these Technical Specifications.
6.4.15 Temporary bridge

For !emporary bridges across to the drainage channels, the Contractor shall, before starting work
on the bridge, construct a substitute temporary bridge and approach roads which would be of the
class similar to the existing bridge. The Contractor shall furnish for approval to the Engineer, at
least thirty (30} days prior to the start of construction aclivilies, his plans for the substitute bridge
including necessary diversion of approach roads, protection works, etc.. - Approval of the
Contractor's plans for the substitute bridge however shall not relieve the Contractor of his

- responsibility for the sqfely and appropmteness of the substitute lemporary bridge including its

naintenance tlll such time the new bridge is opened to the lraff:c or till the time mdlcaled in lhe -
Contract.

6.4.16 Timbering

Timbering for construction of bridge shall be designed, constructed and maintained by the
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Contractor for the loads which will come upon it. The Contractor shall prepare and submit to the
Engineer for approval his plans for timbering and for making changes in the existing structure
necessary for maintaining the traffic.

If bearing capacity of ground over which the timbering is set up is not enough for the loads which
will come upon it, the Contractor shall submit to the Engineer for approval his alternative plans.

- However, it must be expressly understood by the Contractor that approval of his plans by the
Engineer woufd not relieve the Conteactor from any of his responﬁbﬂﬂy for the safety of llmbermg

Cand mamlenancc of !rafhc

During concrete placing, the Conlract_or shall post checkmen inside of the timbering wlhio shall
‘inspect the camber, sinking, ete. of the limbering and report to the Engineer.

6.4.17 Drain pipe,

Dmi_n pipe shall be fixed with steel plate supporter as shown on the D'rawing_s or as directed by the
Engineer. ' ' ' '

- Steel piale supporter shall be fas(cned_with drift bolt or other éuilablt_: means 1o the main girder and
duly approved by the Engineer. '

6.4.18 Name plates
‘The Contractor shall furnish and install name plates of such form, dimensions, material and design
as shown on the Drawings or as directed by the Engineer. Unless otherwise provided, the Contract

Price for the superstructure shall include the cost of such name plates.

No permanent plates or markers other lh'm those shown on the pl'ms or approvcd by the Engmeer
will be permitted on any structure.

6.4.19 Protection ag’ainét scouring

The Contractor shall inspect the condition of the existing bridges and their foundations, channel
bed conditions, water levels, free boards, etc. and report to the Engineer.

Where the conditions are found to be at considerable variance from the design conditions, the
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Contractor shall submit to the Engincer for approval his detailed plans for any additional
protection works envisaged by him.

6.5  Mecasurement and Payment
6.5.1 General

Measurement, for payment, for the various items of work executed for the construction of concrete
bridges will be made to the actual quantities of the respective works done in linear meters, square
meters, cubic meters, numbers, pieces, ton or kilogram, etc. so measured as provided in the Bill of
Quantiticé and duly centified by the Engineer. ' ' |

Payment for the concrete bridge works shall be made at the unit price per lincar meter, square
meter, cubic meter, number, piece, ton or kilogram and/or the lump sum price and to the actual
volume of work so certified by the Engineer in the Bi-Monthly Statement of Account.

652 Concrete works, types 1 and 2 for superstructure -

Measurement, for paynent, of concrete works of rectangular beamé and slabs will be made as
provided for in Sub-clause 3.14.1 for concrete, Sub-clause 3:14.2 for formworks and Sub-clause
3.14.3 for reinforcing bars, at the unit prices entered therefor in the Bill of Quantities.

The unit prices for the .respective ‘works: shall -include full compensation for fumishing all
mﬁleﬁéls, labour and equipment, scaffolding placing in p_osition', concreting and completing all
necessary works for the beams and slabs in accordance with the Drawings, these Specifications or
as directed by the Engineer. ‘

- Staging, scaf folding and other related temporary works, whenever included as pay item in the Bill
*of Quantity, shall be paid for at the unit prices in accordance with the following provisions : this
work shall include furnishing, installing, maintaining and removal of any and all stagings and

scaffoldings, necessary for acceptable completion of the concrete works.

6.5, Expansion jolin of steel plate

Measurement, for payment, of expansion joint of steel plate will be made in the actual length
measured in term of the linear meters of the expansion joints compleied in place in accordance
with the Drawings or as directed by the Engineer.
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Payment for the éxpansion joint of stee} plate shall be made at the unit price per linear meter stated
in the Bill of Quantitics, which the unit price shall constitute full compensation for all chipping for
formation of construction joint with existing concrete and for all labour, equipment, fumishing of
materials including reinforcement bars, concrete, fabricating, traspotting, painting, Selting
expansion joints and for other incidental items of the work.

6.54 Elastomeric bearing pads

Measurement, for payment, of furnishing and installing elastomeric bearing pads witl be made in
the actual tength measured in term of the linear meters of the pads in place as shown on the
Drawings or as directed by the Engineer. '

Payment for the bearing pads shall be made at the unit price per linear meter tendered therefor in
the Bill Quantities, which the unit price shall constitute full compensation for fumishing,
fabricating, transporting, and phcing all materials inclu’ding all labour, tools, equipment and
incidentals necessary to complete the work, all in accordance with - the anmgs and
' Spcc:ﬁmuons or as directed by the Engmeer

6.5.5 -}landrailing (Guard pipes) -

Measurement, for payment, of the handrail (guard pipe) will be made in actual length mcasuré in

~ terms of the linear meters of the handrail {guard p:pe) completed in place in accordance wuh lhc |

. Drawmgs or as directed by the Lngmca

Payment for the handrail (guard pipe) shall be made at the unit price per linear meter tendered
therefor in the Bill of Quantities, which the unit price shall constitute full compensation for
fumishing materials, equipment, tools and labour , and forming, concreting and other incidental
works, all in accordance with the Drawings and Specifications or as directed by the Engineer.

6.5.6° Asphalt wearing surface course

Measurement and payment for the asphalt wearing surface course for the bridge will be made in
accordance with the provisions stipulated in Sub-clauses 7.8.4 and 7.9.4, respectively.
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6.5.7 Drain pipe

Measurement and payment of the drain pipe for the bridge will be made in accordance with the

provisions stipulated in Sub-clause 5.6.3.
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