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DRAINAGE
Drainage Scope

This work shall consist of the construction of dratnage pipes, culverts, U-ditches,
and other drainage facilities in accordance with this Specification and the

 specifications for other work items involved, all in conformity with the lines, grades

and dimensions instructed by the Engincer.

The cost of working in, or dealing with all ground water encountered in exécuting
the work of this section shall be deemed to be mcluded in the umt prlce for the pay

item bemg instalied or constructed.

- _The Engincer reserves the right to inspect and test all pre-cast concrete items before

their delivery to the site and at any time prior to and during laying.

‘Drainage General -

The types and characteristics of the drainage pipes and other drainage structures
shown on the Drawings and their estimated total quantities entered in the Tender

 Schedule arc not to be taken as final. To assist the Engineer in his review of the -

contract drawings, the Contractor shall undertake a survey of the site to determine
the location, pipe or channel size, invert level and estimated discharge of all storm
water or foul sewer flows entering the Site. On the basis of the results of this survey -
the final types, lines, characteristics and quantities will be decided by the Engineer,
who will inform the Contractor of them in writing in due time in telation to the
approved schedule of work submitted by the Contractor. Responsibility for

~ accurately locating all existing flows shall rest with the Contractor and the cost of

this survey shall be deemed to be included in the various pay items of this Section.
Drainage Sequence of Work

The Contractor shall so schedule the comstruction of drainage works that the -
discharge of runoff from rain or other sources, both during and after construction, is
properly provided for. To avoid damage to works in course of construction the
Contractor shall provide in due time adequate means of protection, including all
necessary temporary outlet, ditches, dams, or diversion channels. Culveits or other

* drainage works for the discharge of run off water either during or after construction

shall not be built until adequate facilities for the inflow and outflow of the water
have been completed and they shall be kept clear of all obstructions that might
impede the flow of water. All culverts ditches and other drainage works shall be fully
operative before work is begun on the construction of subgrade, sub-base or
shoulders. These requirements shall be met without additional payment and all costs
thereof shall be mcluded in the various pay items of thlS Section
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Box Culverts

The work shall consist of rcinforced concrete box culverts furnished and installed in
accordance with the relevant Clauscs of this Specification in conformity with the
lines, levels, grades and dimensions shown on the Drawings or instructed by the
Engineer. :

: Dramage Pipes

Dramagc pipes shall consist of reinforced concrete p:pes furnished and installed in
accordance with this Specification and in conformity with the lines, levels and other
details shown on the drawings or determined by the Engineer.

Ali concrete and reinforcement shall comply with the relevant requirements of this .

~ Specification and in accordance with JIS A 5302 Centrifugal Reinforcement

Concrete Pipe or equivalent. . Pipe details shall be as shown on the Drawings and

~ the Contractor shall submit for the Englnecrs approval, fall details of his proposed
- arrangements for the manufacture. curing and handling of reinforced concrete pipes.

Formwork used in the manufacture shall be steel and of rigid constructlon

~ Excavation for Dramage Plpes

- Prior to starting excavatlon the Contractor shall take all necessary measures to kcep ,

the excavation free from free-surface water or surface water run-off. In areas of till,
filling shall be completed to a depth of one pipe diameter above the top of the pipe,

~ before excavation begins. All excavation shall be carricd out so as to minimize -

damage to cx1stmg surfaccs

The sides of p1ts and trenches shall be adequately supported at all times. Exccpt
where otherwise described in the Contract, they shall not be battered. The supports
shall be left in pits or trenches only where described in the Contract, Excavated
material not required for backfilling shall be dealt with in accordance with this
Specification. :

Soft spots in the bottom of drainage excavation shall be removed and the resulting

* void immediately backfilled with Granular Backfill to Clause S4.08, When the

Engincer instructs this additional treatment it shall be paid for under the relevant
clauses of this Specification. Where the Engineer considers that soft spots are due to
the contractor's failure to fulfill his obligations under any clause of this Specification

* then the Contractor shall, at his own expense, undertake the additional excavation
and replacement with Granular Backfill to the satisfaction of the Engineer. Any

suitable material below the level of the concrete pipe bed which is removed
unnecessarily shall be replaced at the Contractor's expense w1th Granular Backfill in

- accordance with Clause 3. 19 of this Specification.

Beddmg, Laymg and Surroundmg of Plpes

All pipes and f1ttmgs shall be installed in accordance with the general rcquucments
' for installation of pipelines and with the provisions for rubber gasket jointing and
' 301ntmg procedures of the concrete p]pc manufacturer’s installation manual
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Joints shall be made with the gaskets Spccified for joints with this piping. All
surfaces to receive lubricants, cements or adhesives shall be clean and dry and
gaskets shall be affixed to the pipe not more than 24 hours prior to the installation of
the pipe. '

- Gaskets shall be prote'cted from sun, airborne dust and other deleterious agents at all

times. Before installation of the pipe gaskets shall be inspected and all loose or
1mpr0pcr]y affixed gaskets shall be removcd and replaccd

Each pipe section shall be aligned with the prevrously instatled pipe section, and the

- joint pulled together. If, while puiling the joint, the gasket becomes loose and can be

seen through the exterior joint recess as the pipe is pulled up to within 25mm of
closure the prpc shall be removed and the Jomt remade.

All pipes shall be laid using cradles 1f necessary, to the tn_re line and level as directed
by the Engineer. Joints shall be sealed with 1:2 cement mortar, except where
otherwise specified, so that water shall not leak. The inside of the joint shall be

- wiped and finished smooth and the outside shall be protected for two days or as
othcrwrsc drrected by the Engmeer to prevent crackrng ' '

After the Engrncer has checked and approved the pipes and ]ornts, the Contractor

shall complete the concrete bedding and haunching or surrounding as instructed by
the Engineer. Concrete shall be thoroughly compacted below and around the pipe to
the dimensions shown on the Drawings, but special care should be taken to avoid -

' drs]odgmg the pipes or damaging the joints.

Backﬁllmg and Remstatement

Backfrllmg shall not commence until in the oprmon of the Engmcer the concrctc has
achieved sufficient strength. Backfilling shall be carried out in accordance with the

* requirements of Clause 3.17, except that the maximum thickness of loose material

shall not exceed 15 cm.  Where insufficient suitable material is available from any
particular pipe excavation, surplus material from any other excavation shall be used. -
On completion of backfilling, the area excavated shall be reinstated to its original :
condition but the Engineer may waive or modify this requirement if the area is, to be
Overlald or reconstructed undcr other Clauses of this Contract. '

Backfill shall be pcrformcd in accordance with the rcqu1rcments of this Specification.
Backfill shall be placed and compacted so as to obtain a bearing capac1ty equal to
that of the adjacent subgrade. In compacting subbase or base course in contact with -
drainage structures, rammers or small compactors shall’ be used and care taken to .
prevent damage to the adjacent structures. Backfill shall be carefully constructed so
as to prevent erosion by overﬂow of drain watcr or rain. : :

U-Dltch, Inlets Headw_alls and Joint Boxes, etc,

" This item shall consist of all work in Conrréctron with the construction of drtchcé;

inlets, pipe headwalls and joint boxes along the shoulders, footpaths and where
shown on the Drawings or-where instructed by the Engmeer
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All work shall be done in accordance with this Specification and in conformity with
the lines, levels, grades and dimensions shown on the Drawings or as directed by the
Engineer.

Materials shall be as shown on the Drawings and shall comply with the relevant
clauses of this Specification. Information about units which require reinforcement
are shown on the drawings. L

Construction of_U-Ditch, Inlets Headwalls and Joint Boxes, etc,

Excavation shafl be performed in accordance with the general requirements of this
Specification and the relevant réquircments of Clause 3.10.

The foundatlon shall be prepared with blinding stone in accordance with Clause 3.14
except where otherwise requlred on the drawmgs

- All work on U-ditches, inlets, pipe headwalls and joinf boxes shall be carefully set
- out and constructed with due recognition being taken of the fact that the upper

surfaces must be incorporated exactly into kerbs, footpaths, etc. The Engineer may
reject any item of work under this Clause when the upper surfaces do not meet the
tolerances for kerb and footpath given elsewhere in this Specification. :

Bottom surface of ditches shall be smoothly. and ﬁeatly finished. Unless otherwise

specified, joints of precast blocks shall be made using cement mortar of 1 part

cement and 2 parts sand.

Cast- m»place concrete for waterways, dramage ditches, joint boxes, manholes, plpe

" headwalls, inlet and outlet of waterways, shall be constructed according to the
* requirements of Clause 8.2 of this Specification. These structures shall be as shown

on the Drawings and as directed by the Engineer. The top portions of catch basins or
inlets on which covers are to be placed shall be set exactly, and carefully and
smoothly finished. R

To ensure uniformity in the horizontal and vertical alignment of the kerb, the
Engineer may instruct that work on the upper sections of inlets, catch basins and U-
ditches be deferred and carried out immediately before or during work on the

- adjacent kerb

Tlmber Pile of Box Culvert

Plie shall c0nf0rm to the requlrement dlrccted by the Engineer and as showed on the' |
drawings. - - - :

Material of pi.les shall be machine-peeled and all inner skin shall be removed.  All
- branch stubs and partially overgrown knots shall be neatly trimmed flush with the

surface, and the butts and tips shall be sawcd square with the 10ng1tud1nal axis of the

pile -

No 'cra.cks..' will be permitted in any 'pilc.' Spiits; shakes, and checks will be

“permitted only o the extent provided herein. = A crack is defined as a break or .
fracture across the grain of the wood extending from surface to surface through the
- pile, a shake as a separation of the wood along the annual rings, and a check as a
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lengthwise separation of the wood across the rings of annual growth, A through
check or compound check is a check extending from surface to surface, elthcr

through the pith center or shunted around by a shakc

Splits in piles shall be not longer than the butt diameter. The length of any shake or
combination of shakes in the outer haif of the radius of the butt of the pile, when
measured along the curve of the annual ring, shall not exceed one-third of the
circumference of the butt of the pile. -

Construction of pile dri#ing cquipment shall be approved by the Engineer or in

" accordance with Viet Nam Construction Specification. -

Measurément' and Payment

Drainage shall be measured as the lcngth of each separate barrel, nominal size, type,

class and plate thickness, complete in place and accepted, as shown on the Drawings -
or as directed by the Engineer. The length of the drawings shown on the Drawings
or directed by the Engincer. Payment shall be made at the rates entered in the Bill
Of Quantities per metre for each dramage dependmg on 51ze type class.

- The rates and pnces for dralnage shall be made in accordancc with Clause 9

(Dramagc) of the Preamblc _
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PAVEMENT

~ Subgrade Preparatlon

The subgrade shall be that part of the work wlnch is prepared for the sub-base. It
shall extend to the full width of the roadbed and the base of any structures including
the shoulders and laybys or such limited arcas as shown on the Drawings or as
instructed by the Engineer. : '

Work on subgradc preparation shall only be carried out 1mmed1alc]y prior to laying
the sub-base.

Prior Works

Culverts, drain pipes and any other minor structures below the subgrade level,
including fully compacted backfill shall be completed before work is begun on the
subgrade. Ditches, drains, outlets for drainage, and head walls for culverts shall be in
such operative condition as to ensure prompt and effective dramagc and to avoid
damage to the subgrade by surface watcr.

. Any subgrade areas failing to meet the planried elevation due to settlement or any

other cause, or which have become damaged since completion of earthwork, shall be
removed, material replaced or added, recompacted and finished to the specified lines,
grades and cross-sections as directed by the Engineer. -

No work shall be started on the pre'par:atioh of the subgrade before the prior works
herein described have been approved by the Engineer.

- Construction

_.The' Contractor shall provide and use tempi'atcs and straightedges to check the )

accuracy of the work and to ensure adhercnce to the rcqmremcnts of thls

' Specxﬂcatlon

- Degree of Compaction

All material down to a depth of 20 ccntimeteré below the subgrade level shall be
compacted to at least 100 percent of the maxunum dry density as determined
accordmg to AASHTO T99. '

Protectlon of Completed Work

7 Any part of the subgradc that has been completed shall be protected against drymg

out and cracking, and any damage shall be repaired as directed by the Engineer.
Sub-base |

This work shall consist of supplying and placing of untreated crushed stone materials

~ between the subgrade and the sub-base, in accordance with this Specification and in
- conformity with the lines, grades, thickness and typlcal cross -sections shown on the

plans or estabhshed by the Engmeer
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Sub—base materials shall be crushed stone or crushed or natural gravel, eonforming
to the quality requirements of AASHTCO M147, except that wear shall not exceed 5%

as determmed by AASHTO T96 (usxng abrasive charge grading A).

The sub base grading shall conform to gradmg A of AASHTO M147 and the
aggregate shall not show a loss greater than 10% when subjected to 5 cycles of the
sodium sulphate soundness test, '

When crushed gravel is used, not less than 50 percent by weight of the partlcles |

etained on the No. 4 31eve shall have at least one fractured face

The subgrade shall be constructed, prepared, and finished as prbVided in this
Specification before placing aggregate sub-base course material. The thickness of
the sub-base shall be as shown on the Drawings or as instructed by the Engineer.

Before supply or incorporation of any material into the works the Contractor shall -

- provide the engineer with details of each nominated material, together with 4 recent

certificates (no older than 3 months) from an approved testing facility, which

“demonstrate that the material meets the requirements of this Specificatio‘n

Sub- base. aggregate shall not be spread until the supportmg subgrade has been

_ approvecl by the Engineer.
: Spreadmg Sub base

- The Contractors method of 3preadmg granu]ar sub base shall be sub;ect to the

approval of the Engineer. If the Engineer is not satisfied with the Contractor's
method of spreading, he may require the use of a spreader box at no extra cost.

_ Spreader boxes shall be self propelled wheel type or tracked vehicles and adjustable
 to place the material in layers of the specified thickness w1th0ut undue dlsturbance to

the prepared subgrade.

The granular sub-base materla] shall be placed in umform layers so that the |
compacted depth does not exceed 15 cm.

Compaction of Sub-b_ase

. Immedietely following final spreading and sfpoothing, each layer shail be compacted

to full width by means of smooth-wheel power rollers, pneumatic-tyred rollers or
other approved compaction equipment. Rolling, shall progress gradually from the
low to the high point of the cross section parallel to the centreline of the road, and
shall contmue until the entire surface has been roHed :

Sub-base material shall be compacted to produce the requlred den31ty through the
full depth of each layer of at lcast 95 percent of the maximum density determined in

- accordance with AASHTO T180, method D. 1In place field density determinations

shall be made in accordance with AASHTO T191. The Engincer will make
measurements of test holes at random during progress of the work to confirm -
compliance with the Specification and to determine the depth of uncompacted ]ayers :
required to produce the des1gnated nominal depth of sub-base.

' Cuttmg the test holes and reflllmg with materials properly compaeted shall be done |
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by the Contractor under the supervision of the Engincer, at the Contractor's cXpense.
A CBR of 30% shall be achieved in the top surface of the final layer of sub-base.

Any irregularities or depresarons that develop shall be corrected by loosening the
material at these places and adding or removing material until the surface is smooth
and uniform. At all places not accessible to the roller, the material shall be
compacted thoroughly with approved tampers or compactors. The material shall be
both bladed and rolled until a smooth, even surface has been obtained. Where
surfaces fail to meet the tolerance requirement the Contractor shall remove and
replace the sub-base as directed by the Engineer without any additional cost.

Base course

This work shall consist of supplying and piacin.g of untreated crushed stone materials

between the sub-base and the concrete slab or bituminous treated base, in accordance '
- with this Specification and in conformity with the lines, grades, thickness and typlcal

cross-sections shown on the plans or estabhshed by the Engmeer

Base course materrals shall be crushed stone or crushed or natural gravel,

_conforming to the quality requirements of AASHTO M147, except that wear shall -

not exceed 5% as determined by AASHTO T96 (using abrasive charge grading A).

The base course grading shail conform to gradmg A of AASHTO M147 and the

“aggregate shall not show a loss greater than 10% when subjected to 5 cycies of the

sodium sulphate soundness test.

When crushed gravel is used, not less than 50 percent by weight of the particles .

retained on the No. 4 sieve shall have at least one fractured face.

The sub-base shall be cbnétrueted prepared, and finished as provided in this
Specification before placing base course material. The thickness of the base course -
shall be as shown on the Drawings or as instructed by the Engineer.

' Before supply or 1ncorp0rat10n of any material into the works the Cont_ractor shall

provide the engineer with details of each nominated material, together with 4 recent

~ certificates (no older than 3 months) from an approved testing facility, which
demonstrate that the material meets the requirements of this Specification.

‘Base course aggregate shali not be spread until the supportmg sub-base has been

approved by the Englneer

' Spreadmg Base course

“The Contractor shall be spread using a spreader box. Spreader boxes shall be self

propelled wheel type or tracked vehicles and adjustable to place the material in

- layers of the specified thickness without undue disturbance to the prepared sub-base.

The granular :i)ase cours_e material shalllbe placed in unif_orm layers so that the
compacted depth does not exceed 15 cm. o : '
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Compaction of Basc Course

immediately following final spreading and smoothing, each layer shal! be compacted
to full width by means of smooth-wheel power rollers, pneumatic-tyred rollers or
other approved compaction equipment. Rolling, shall progress gradually from the
low to the high point of the cross scction parallel to the centreline of the road, and
shall continue until the entire surface has been rolled.

Base course material shall be compacted to produce the required density through the
full depth of each layer of at least 98 percent of the maximum density determined in
accordance with AASHTO T180, method D and the finished. 1In place field density
determinations shall be made in accordance with AASHTO T191. The Engineer will
make measurements of test holes at random during progress of the work to confirm
compliance with the Specification and to determine the depth of uncompacted layers
required to produce the designated nominal depth of base course.

Cutting the test holes and refilling with m'atcrials. propcfly compacted shall be done |
by the Contractor under the supervision of the Engineer, at the Contractor's expense.

A CBR of 80% shall be achieved in the tob surface of the final layer of base course.

Any irregularities or depressions that develop shall be corrected by loosening the
material at these places and adding or removing material until the surface is smooth
and uniform. At all places not accessible to the roller, the material shall be
compacted thoroughly with approved tampers or compactors. The material shall be
both bladed and rolled until a smooth, even surface has been obtained. Where
surfaces fail to meet the tolerance requirement the Contractor shall remove and
replace the base course as directed by the Engineer without any additional cost.

Bit_uininous Pavements-General

The work described in this section chéfs .thc_ supplying and layihg' of new
construction to form the completed pavements as shown on the Drawings and as .
instructed by the Engineer. ' : ' '
Bitumen Distributor

The bitumen disfrib_ut_or shél] be sclf—powcréd -and have pn'.cumatic -tlyfe's of such

- width and number that the load produced on the road surface shall not exceed 100

kilograms per centimeter of tyre width. It shall be so designed, equipped, maintained,
and operated that bituminous materials ‘at even heat may be applied uniformiy on
variable width of surface up to 5 meters at readily determiried and controlled rates of
from 0.2 to 3.0 It per square meter with uniform pressure, and with an allowable

‘variation from any specified rate not to exceed 0.1 It per square meter.

Distributor equipm_'cnt shall include an instrument for ndez_:suri_ng the speed of travel
accuratcly at low speeds, the rate of flow of asphaltic material through nozzles, the
temperature of the contents of the tank, and the pressure. These instruments shall be

- so located that the operator can easily read them whilst operating the distributor.

" The distributor shéll be equip'ped with-a sep'a'ratc power unit-for.thc.pur'n.ﬁ, and full

circulation spray bars which shall be adjustable_late_fa}ly and veitically. The spray
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bars on the distributor shall be controlled by a man riding at the rear of the
distributor in such a position that the operation of al! sprays is in his fall view. The
distributor shall incorporate one or more hand operated lances but these shall only be
used in areas inaccessable to the main spray bars.

Bitumen Heater

The bitumen heater shall be of the oil jacket type or else incorporate an automatic
agitator to prevent local overheating of the material. The heater should 1ncorporate a

: thermometer

Bitumen Mlxmg Plant General

The bitumen mixing plant shall have sufficient storage space for each size of
aggregate. The different aggregate sizes shall be kept separated until they have been
delivered to the cold aggregate feeding system. The storage yard shall be maintained
neat and orderly and the separate bins shall be readily accessible for sampling '

Mixing plants shall be of sufficient capacity and coordinated to adequately handle
the proposed bttummous construettons

| Plant Scales_

Sc_ales‘ shall be accurate 10 0.5 percent of any load that may be required and sensitive

to one half the minimum gradation, which shall not be greater than 3.5 kg, Poises
shall be designed to be locked in any position to prevent unauthorized change of

~ position. In lieu of plant and truck scales, the Contractor may provide an approved

automatic printer system which shall print the weights of the material delivered,
provided the system is used in conjunction with an approved automatic batching and

" mixing control system. Such weights shall be evidenced by a weight ticket f6r each

load. Public weighing facilities may be used if tested and sealed by the local
authority, subject to approval by the Engincer of the weighing procedures.

- Storage Tanks

" Tanks for the 'stor_age of bituminous material shall be equipped to heat and hold the
material at the required temperatures.

' The heating shall be accomplished by steam coils electricity, or other approved
* means so that no flame shail be in contact with the tank. The circulating system for

the bituminous inaterial shall be designed to assure proper and continuous

-~ circulation during the operatlon penod Provision shall be made for measunng and
- sampling storage tanks

Dner

The plant shall be prov1ded with accurate mechamcal means for uniformly feeding
the aggregates into the drier so that umform productlon and uniform temperature

' sha]l be obtamed

The plant shall mclude a drler or driers which contmuously agltate the aggregates

: g durmg the heatmg and drymg process. For cold type bltummous mix, equ;pment for
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mechanical cooling of the dried aggregate to the temperature prescribcd for cold.
mixtures shall be provided, if required, and shall be capable of supplymg prepared
material for the mixer to operate at full capacity.

Screens and Bins

Plant screens, capable of sereening all aggregates to the .speciﬁed sizes and
proportions and having nermal capacitics m excess of the full capacity of the mixer,
shall be provided.

The plant shall include storage bins Of sufflclent capacity to supply the mixer when it
is operating at full capacity. Bins shall be divided into at least 3 compartments and
shall be arranged to assure separate and adequate storage of appropriate fractions of
the mineral aggregates. Separate dry storage shall be provided for filler or hydrated
lime when used and the plant shall be equipped to feed such material into the mixer
or weighing hopper. Each bin shall be provided with overflow pipes, of such size and
at such location as to prevent backing up of material into other compartments or bins.
Each compartment shall be provided with its individual outlet gate, constructed so
that when closed there shall be no leakage. The gates shall cut off quickly and

~ completely. Bins shall be so constructed that samples can be readily obtained. Bins

shall be equipped with adequate tell-tale devices to mdlcate the posmon of the
aggregates in the bins at the lower quarter pomts

Bituminous Control Umt

Satisfactory means, either by weighing or metering, shall be providing to obtain the
proper amount of bituminous material in the mix within the tolerance specified.

~ Means shall be pr0v1ded for checkmg the quantlty or rate of ﬂow of bltummoue

material into the mixer.

An armoured thermometer of adequate range in temperature reading shall be fixed in

~ the bituminous feed line at a suitable location near the charging valve at the mixer

unit. The plant shall also be equipped with either an approved dia-scale, mercury-
actuated thermometer, an electric pyrometer, or other approved thermometric
instrument so placed at the discharge chute of the drier as to register automatically or -
indicate the temperature of the heated aggregates. The Engineer may require
replacement of any thermometer by an approved temperature- recordmg apparatus
for better regulatmn of the temperamre of aggregates. '

D_ust _ Co]lector

The plant shall be equippc'd with a dust collector. constructed to waste or return
uniformly to the hot elevator all or any part of the matérial collected as directed,

- without the escape of objectionable dust into the atmosphere.

Truck Scale

The bituminous mixture shall be \ecighcd on approved scales furnished by the

Contractor or on public scales &t the Contractor's expense. Such scales shall be _
inspected and scaled as often as the Engmecr deems necessary to assure their
accuracy.
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Safety Requirements

Adequate and safe stairways to the mixer platform and sampling points shall be

‘provided and guarded ladders to other plant units shall be placed at all points where

accessibility to plant operations is required. Accessibility to the top of truck bodies
shall be provided by a platform or other suitable device to enable the Engineer to

_obtain sampling and mixture temperature data. A hoist or pulley system shall be

provided to raise scale calibration equipment, sampling equipment and other similar
equipment from the ground to the mixer platform and return, All gears, pulleys,
chains, sprockets, and other dangerous moving parts shall be thoroughly guarded and
protected. Ample and unobstructed space shall be provided on the mixing platform.
A clear and unobstructed passage shall be maintained at all times in and around the

" truck loading area. ThlS area shall be kcpt free from drippings from the mixing
- platform. .

Field Laboratory

‘The Contractor shall provide a weatherproof building for use as a field laboratory by

the Engineer. The structure shall have adequate work space for required testing
operations and be provided with necessary heat, water supply, lighting and any other

- utilities as directed by the Engineer. This laboratory shall be maintained for the

cxcluswe use of the Engineer, and shall be so located that details of the Contractor's

plant are plainly visible from one window thereof. If condmons permlt this

]aboratory shall be adjacent {o the weight housc
Addltlonal Requlrements for Batchmg Plants

The equlpment shall include a means for accuratcly we1ghmg each size of aggrcgate

. in a weigh box or hopper suspended on scales and of ample size to hold a full batch ~
- without hand raking or running over, The gate shall close tightly so that no material

is allowed to leak into the mixer while a batch is being weighed.

The equipment used to measure the bituminous material shall be accurate to plus or -

~ minus 0.5 percent of any load that may be required, and be sensitive to one half the
~ minimum gradation, which shall be not greater than 2 kg. The bituminous matenal

bucket shall be a non-tilting type with a loose sheet metal cover.

Thc length of thc dlscharge openmg or spray bar shall be not less than 3/4 the length

‘of the mixer and it shall discharge directly into the mixer in the manner specified

below. The bituminous material bucket, its discharge valve or valves, and spray bar .

_ shall be adcquatcly heated. Steam jackets, if used, shall be efficiently drained and all
_connections shall be so constructed that they shall not interfere with the efficient

operation of the bituminous scales. The capacity of the bituminous material bucket
shall be at least 15 percent in excess of the weight of bituminous material required in
any batch. The plant shall have an adequately heated quick acting, non-drip,
charging valve located directly over the bituminous material bucket. The indicator
dial shall have a capacny of at least 15 percent in excess of the quantity of
bituminous material used in a batch. The controls shall be constructed so that they
may be locked at any dial setting and shall automatically reset to that rcadmg after

~ the addition of bituminous material to each batch. The dial shall be in full view of
- the mixer operator The flow of bituminous material shall be automaucally
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controlled so that it shall begin when the dry mlxmg period is over. All of the
bituminous material required for one batch shall be discharged in not more than 15
seconds after the flow has started. The size and spacing of the spray bar opening
shall provide a uniform application of bituminous material the full length of the
mixer, The section of the bituminous line between the charging valve and the spray
bar shall be provided with a valve and outlet for checking the meter when a metering

- device is substituted for a bituminous material bucket.

~ The batch mixer shall be an approved type capable of producin.g a uniform mixture

within the job-mix tolerance. If not enclosed, the mixer box shall be equipped with a
dust hood to prevent loss of dust. The ciearance of blades from all fixed and moving
parts shall not exceed 2-5 cm unless the maximum diameter of aggregate in the mix
exceeds 3.0 cm, in Wthh case thc clcarance shall not excced 3.8 cm. -

The mixer shall be equ1pped with an accurate time lock to control the operations of a .
completa mixing cycle. It shall lock the weight box gate after the charging of the -
mixer until the closing of the mixer gate at the completion of the cycle. It shall lock
the bituminous material bucket throughout the dry and wet mixing perlods The dry
mixing period is defined as the interval of time between the opening of the weigh
box gate and the start of introduction of bituminous material. The wet mixing period

- is the interval of time between the start of introduction of bituminous material and

6.11.1

the opening of the mixer gate. The control of the timing shall be flexible and capable
of being set at intervals of 5 seconds or less throughout a total cycle of up to 3

_ minutes. A mechanical batch counter shall be installed as a part of the timing device

and shall be so designed as to reglster only completely mixed batches. The setting of

* time intervals shall be performed in the presence and at the direction of the Engineer
- who shall then lock the case covering the t:mmg device unt11 such time as a change

is to be made in the tlmmg periods.
Additional Reqmrements for Con_tmuous Mixing Plants

The plant shall include means for accurately proportioning each size of aggregate.
The plant shall have a feeder mounted under each compartment bin. Each
compartment bin shall have an accurately controlled individual gate to form an -
orifice for volumetrically measuring the material drawn from each compartment.

‘The feeding orifice shall be rectangular with one dimension adjustable by positive

mechanical means provided with a lock. Indicators shall be provided for each gate to
show the rcspectlvc gate opcmng in 1nches Or centimeters.

The plant shall 1nclude a means of calibration of gate openings by wc1gh1ng test

- samples. Provision shall be made so that materials fed out of individual orifices may

be bypassed to individual test boxes. The plant shall be equipped to conveniently
handle individual test samples weighing not less than 75 kg. Accurate scales shall bc
provided by the Contractor to weigh such test samplcs -

Satisfactory means shall be pr0v1ded to afford posmvc mterlockmg control between
the flow of aggregate from the bins and the flow of bituminous material from the
meter or other proportlomng device. This control shall be accomplished by

interlocking mechamcal means or by any other posmvc method satlsfactory to the
Engineer.
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6.11.3

The plant shall include a continuous mixer of an approved type, adequately heated
and capable of producing a uniform mixture within the job-mix tolerances. It shall be
equipped with a discharge hopper with dump gates which shall permit rapid and
complete discharge of the mixture. The paddles shall be adjustable for angular
position on the shafts and reversible to retard the flow of the mix. The mixer shall
have a manufacturer's plate giving the net volumetric contents of the mixer at the

several heights inscribed on a permanent gauge. Charts or other approved means

shall be provided showing the rate of feed of aggregate per minute at thc plant
operatmg speed '

Hauling Eqmpmcnt

" Trocks used for h'auling bituminous mixtures shall have tight, clean, smooth metal
. beds which have been thinly coated with approved material to prevent the mixture

from adhering to the beds. Each truck shall have a cover of canvas or other suitable
material of such size as to protect the mixture from the weather. When necessary, so
that the mixture shall be delivered on the road at the specified temperature, truck
beds shall be insulated and covers shall be secureiy fastened. The Engineer will
determine the tare weight for each vehicle used in hauling mixtures to the road, as

- often as nccessary, but in no case less than once during each work shift.

Bltummous Pavers

Bltummous pavers shall be self—contamed power-propelled units, prowded wnh an

- adjustable activated screed or strike-off assembly, heated if necessary, and capable of

spreading and finishing courses of bituminous plant mix material in lane widths

| ~ applicable to the specified typical section and thicknesses shown on the Drawings.

 Pavers used for shoulders and similar construction shall be capable of spreading and -

finishing courses of bituminous plant mix material in widths shown on the Drawings.
The paver shall be equipped with a receiving hopper having sufficient capacity for a
uniform spreading operation. The hopper shall be equipped with a distribution

" system to place the mixture uniformly in front of the screed.

-'Th'e'pavér shall employ mechanical devices such as equalizing runners, straightedge

runners, evener arms, or other compensating devices, to maintain trueness of grade

| ~and to confine the edge of the pavement to true lines without the use of satisfactory

side forms. The equipment shall include blending or joint levelling devices for
smoothing and adjusting longitudinal joints between lanes. The screed or strike-off

- “assembly shall effectively produce a finished surface of the required evenness and

texture without tearing, shoving or gouging the mixture. When laying mixtures, the
paver shall be capable of being operated at forward speeds consistent with
satisfactory laying of the mlxture R : :

The Contractor shali furmsh all necessary small tools and pr0v1de means for keeping
them free from accumulation of bituminous material. He shall provide and have
ready for use at all times enough tarpaulins or covers as may be necessary, for use in

any emergency such as rain, chilling wind, or unavoidable delay, for the purpose of

covering or protecting any material that may have been dumped, or spread but not

: compacted
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Rollers

Rollers shall be of the stecl wheel and pneumatic tyre types and shall be in good
condition, capable of reversing without back-lash. and shall be operated at speeds
slow enough to minimize displacement of the bituminous mixture. The number and
weight of roliers shall be sufficient to compact the mixture to the required density
while it is still in a workable condition. The use of equipment which results in
excessive crushing of the aggregate shall not be permitted.

Aggregate Spreader

The aggregate spreader shall be seif—propelled of approved desrgn and supported by
at least 4 wheels equipped with pneumatic tyres on two axles. The aggregate

- spreader shall be equipped with positive controls so that the required amount of

6.11.6
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material shall be deposited uniformly over the full width of the bituminous material.

Other types of aggregate spreaders may be used provrded they accomplish
equivalent results and are approved

Power Broom and BIower |

Arotary poWer broom and power blowers shall be provided, and maintained in good
working order, including regular cleanmg of surfaces in contact with bituminous
matertal : '
Weather

Brtummous material shall not be laid in rain or in foggy weather and uniess spec1f1ed

*clsewhere, the surface being covered shall be clean and dry. Bituminous plant mix -
- shall not be placed when weather conditions prevent the proper handling or finishing

of the matenal

: Protection of Exiéting Work

Constructional plant used on pavements under construction shall be suitable in
relation to the material, condition and thickness of the courses it traverses so that
damage is not caused to the sub-grade or the pavement courses alrcady constructed.
Bituminous material shall be kept clean and uncontaminated for so long as it remains
uncovered by succeeding layers or surface treatment. The only traffic permitted

- access to bituminous material shall be that engaged in laying and compacting the
‘next course. At his own risk, the Contractor may allow traffic to use the binder

course but this shall be subject to the Engineer's approval and he may require the .
Contractor at his own expense, fo seal or otherwise protect the binder course. Should

any bituminous material become contaminated, the Contractor shall make good by =

cleaning it to the satisfaction of the Englneer and if this proves 1mpract1ca! he shall
remove and replace the Iayer at his own expense -

Before undertaking any brtummous sprayrng, the surfaces of structures, kerbs trees
etc., adjacent to the areas being treated shall be protected in such a manner as to

.~ prevent their bemg spattered or marred.
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6.16

6.17

6.18

Layers of Bituminous Courses

A bituminous pavement shall be laid so that the compacted thickness of cach layer

does not exceed 105mm. Where any course of material exceeds this thickness, it
shall be laid in 2 or more layers of equal thickness.

Overlay

When the contract calls for the overlay of existing pavement, any regulating required

“ shall be carried out using the lowest layer(s) of material possible. All remedial works

to the pavement shall be executed before commencement of overlay operations.

‘leshed Work Samples

The Contractor shall cut full depth plant mix samples as directed, from the finished
course, for testing by the Engineer. Samples shall be neatly cut by a saw, core drlll
or other approved equ1pment

: .Each sample shall be one slab of at least 15 cm by 15 em, or a number of cores, each

with a minimum 10 cm, diameter totalling at least 230 square cm. At least one, but
not more than three samples shall be taken for- each full day's operations. The
Contractor shall supply and finish new material to backfill voids left by sampling.
Extra samples shall be taken whenever a substannal change has been approved and

‘made in the ]ob mix formula

To check the rate of bituminous materlal actually apphecl sheets of bmldmg paper
50 cm by 50 cm previously weighed, shall be laid on the surface to be treated and
weighed again after application of the coat. The Contractor shall supply the material

for this check and shall re-spray the areas from whlch the paper is lifted.

Based on the results of the above checks and subsequent laboratory analysis, the

" Engineer may instruct the removal and replacement at the Contractor's expense, of

any material which does not fully comply with this Specification. The Engineer may
also instruct an additional coat of material, or removal of excess material and/or may
reduce the quantity of material approved for payment.

Scarify Pavement

~ This work shall consist of the removal of the upper layer or layers of an enisting

asphalt pavement where this is necessary fo allow formauon of a joint between
existmg and new work, .

The work ‘shall be done by machine or by hand in such a manner that the area

scarified does not exceed that instructed by the Engineer. Any damage to asphait or

“kerb designated by the Engmeer to remain shall be made good to the Engineer's
“satisfaction. All material removed may be re-used on the site if it meets the _
' reqmrements of this Spemflcauon or otherw1se dlsposed of.

Patchmg of Exlstmg Pavements

o This work shall consist of removal and replacement of damaged ex1st1ng pavemcnt

in locahzecl areas. The Engmeer will designate the areas of pavement to be so treated
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and all work shall be carned out as speafred below and shall be paid for on the basis
of the number of square meters so treated

All m_aterial and work for Patching shall comply with this Specification, with the
exception that machine laying of asphalt treated base course is not compulsory, and
all compaction equipment may be varied to suit the size of the area being treated.

The area {o be treated shal.l be marked on the surface and the existing p'wem.cnt and
subgrade removed to a depth of 50 cm. Pavement to remain shall be cut to form a

“vertical face and the edges of the excavation shall be straight and in neat lines. After

preparation of the subgrade in accordance with Clause 6.1, 30 cm of the sub-base as _
used for new construction shall be laid in accordance with Clause 6.6.1. The

sub-base shall then be primed in accordance with Clause 6.19 and 20 cm of base .
couvise laid in one layer, in accordance with Clause 6.7. Bituminous material in the

~ existing pavement which will abut with the new base course shall be tack coated in

accordance with Clause 6,20 or else lightly brushed with hot asphalt cement. The
finished, level of the patched area shall be carefully formed to leave a smooth
surface level w1th the adjacent existing pavement

Bltummous Prrme Coat

' Thrs work shall consist of furmshmg and applying brtummous materlal to a

- - previously prepared subgrade, sub-base or base course surface in accordance with

6.19.1

6.19.2

6193

. this Specification and to the width shown on the typrcal cross sections or 1nstructed

by the Engincer.

The Contractor shall submit to the Engmeer for approval, detalls of 1ts proposed
materials and methods rncludmg recent test results

Bituminous Prime Coat Material

Bituminous material shall be of type and gra'de'called for in the Drawings and shall
conform to the requirements of the specifications listed below.

_ Medium-curing cut back asphalt AASHTO M 82
- Rapid-curing cut back asphalt AASHTO M 81

The grade (wrth temperatures of application in degrees C shall be MC70 (43 85
degrees) or RC- 250 (60 - 100 degrees) .

B]otter Material

~ Blotter material shall be approved clean dry sand or stone screemngs free frorn any

cohesive material. 1t shall comam no orgame rnatter

The Contractor shall, before commencrng the work proper, earry out field trials o
ascertain the rate of application.  The trial methods shall be approved and

: performed in the presence of the Engmeer

Weather Limitations for the Applrcatlon of Prime Coat i

Prime coat shall be applied only with the approval of the Engineer who will speeif.y
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6.19.5

1 6.19.6

the grade to be used. The surface to be treated shall be dry or siightly damp, and the
atmospheric temperature in the shade above 13°C and vising or above 15°C if falling.

Preparation of Surface

Immediately beforc applying the bituminous material all loose dirt and other
objectionable material shall be removed from the surface with a power broom and/or

" blower as required. If the Engmeer so orders, the surface shall be hghtly bladed and

rolled immediately prior to the application of bituminous material, in which case
brooming or blowing shall not be required. When so ordered by the Engineer a light
application of water shall be made just before the application of bituminous material.
The area to be treated shall be approved by the Engineer prior to application.

Application of Prime Coat

Bituminous material shall be applied to the width of the section to be primed by
means of a bitumen distributor in a uniform, continuous spread, The rate of
application shall usually be in the range of 1. 0to25 kg/sq m. as directed by the
Engmeer

Bltumlnous material shall be apphed to the width of the section to be primed by
means of a bitumen distributor in a uniform, continuous spread. The rate of
application shall usually be in the range of 1.0 to 2.5 kg/sq.m, and the Engineer shall

~ determine the rate and material grade to be used for each material being covered.

Care shall be taken that the application of bituminous material at the junction of
spreads is not in excess of the specified amount. Excess bituminous material shall be

: spongcd from the surface.

Skipped areas or dcflc_lcncws shall be corrected. Building ijaper shall be piaced over
the end of the previous applications and the joining application shall start on the

~ building paper. Building paper used shall be removed and satisfactorily disposed of.

Appliéation of Blotter Material

" In order to minimize p'ossible'damage by rain _béfore the surféce has completely

dried, the Engineer may instruct that blotter material should be spread to cover any

~ wet bituminous material. Blotter material shall be spread so that no wheels or tracks

620
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shall travel an uncovered wet bituminous material.

Bituminous Taék Coat

~ This work shall consist of preparing and treating an existing bituminous or concrete -
~surface with bituminous material in accordance with this Specification and in

conformlty with the detalls shown on the Drawmgs or instructed by the Engineer.

The Contractor shall submlt to the Engmeer for approval details of its proposed
materials and mcthods mcludmg recent test results

Bltummous Tack Coat Matcnal

Bituminous matena] shall conform to the requlrements of the specification hsted

beiow
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- Rapid-curing cut back asphalt: AASHTO M 81

The grade (with temperatures of apphcatron in degrees C) shall be RC-250 (60 - 100
degrees).

Preparation of Surface

The existing surfacc shall be patched and cleancd and shall be free of irregularitics to
provide a reasonably smooth and uniform surface to receive the treatment. Unstable,
corrugated or damaged areas shall be removed and replaced or repaired as instructed
by the Engineer. The edges of existing pavements, which are to be adjacent to new
pavement, shall be cleaned to permit the adhesion of bituminous materials. The area
to be treated shall be approved by the Engmeer prior to application. '

Applrcatlon of Tack Coat

The bituminous matenai shall be uniformly applied with a pressure distributor
within the 24 hours preceding placement of the covering course. The Engineer will
specify the rate of the apphcatron which shall usually be in the range of 0.4 to 0.8

: _ kgfsq.m.

6.21
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‘Care shall be taken that the applrcatron of brtumrnous material at the Juncuon of
spreads is not in excess of the specified amount. Excess bituminous material shall be -
' sponged from the surface Skrpped areas or deflclencres shall be corrected

The surface shall be allowed to dry until it is in a proper cortdltron of tackmcss to
receive the covering course. Tack coat shall be applied only so far in advance of
covering course placement as is necessary to obtain this proper condltlon of
tackiness. Until the covering course is placed the Contractor shall protect the tack

coat from damage. '

Seal Coat

This work shall consist of an application of bituminous material with an apphcatton

. of cover coat material in accordance with this Specification in Conforrmty with the

lmes shown on the Drawmgs or established by the Engineer.

The approx1mate amounts of materlals per square meter for seal coats shall be as
follows:

- Bituminous material.......... i 0.7 - 1.5 1 per sq.m.
-+ Cover aggregate .......ccoovnennnnees 6.5 - 14.0 kg per sq.m.

The exact spread rates will be instructed by'th_e Engineer. -

Bituminous Seal Coat Material

" Bituminous material shall conform to the requirements of the fo'l.loWing

specxfrcatlon

- Raptd curmg cut back asphalt AAS.HTO M 81
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6.214

The grade (with temperatures of application in degrees C) shall be RC-250 (60 - 100
degrees) or that directed by the Engineer.

Weather Limitations for the Application of Seal Coat

Seal coat shall be applied only when the surface to be treated is dry or slightly damp,
when the temperature of the road surface is 21 degrees Celsius or more.

 Preparation of Surface

Seal coating operations shall not be started until the surface is thoroughly compacted
by rolling and traffic. Bituminous material shall not be spread until the surface has
been cleaned as required, and the section to be sealed has been approved.
App'lication of Seal Coat

Bituminous material shall be applied by means of a prcsSure distribulor in a uniform,

~ continuous spread over the section to be treated and within the temperature range

specified. The quantity of bituminous material to be used per square meter shall be
as directed. If the texture of the surface is such that bituminous material penetrates .

~ too rapidly, a preliminary application of from 0.2 to 0.5 liter per square meter of

surface may be required. A strip of building paper, at least 100 cm in width and with
a length equal to that of the spray bar of the distributor plus 30 cm, shall be used at
the beginning of each spread. If the cut-off is not positive, the use of paper may be

required at the end of each spread. The paper shall be removed and disposed of in a |

satisfactory manner. The distributor shall be moving forward at proper application

- speed at the time the spray bar is opened. Any skipped areas or deficiencies shall be

corrected. Junction of spreads shall be carefully made to assure a smooth riding
surface. The length of bituminous material shall not be in excess of that which
approved spreading equipment can immediately cover with approved material. - -

The .sréprcad of “bitumino'u_s material shall not be more than 15 em wider than the

width covered by the cover coat material from the spreading device. Under no

circumstances shall operations proceed in such manner that bituminous material

' ~ shall be allowed to chill set up, or otherwise impair retention of the cover coat.

6.22

._The distributor, when not spreading, shall be parked so that the spray bar or
mechanism shall not drip bituminous materials on the surface of the travelled way.

Cover Coat Materlal

o Covcr coat matcrlal shail be crushed stonc or crushed gravel and shall meet the

requirements for surface course material in Clause 6.25. When crushed gravel is
used, not less than 50 percent by weight of the particles retained on the No. 4 sieve
shall have at least one fractured face Aggregates shall meet the gradation
reqmremants of the following table :
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Sieve Designation (mm) | Percentage Passing by Weight
12.5 100
9.5 . 85-100
4.75 ' ' 10-30
- 2.36 0-10
0.300 - -0

Application of Cover Coat

'lmmedlately followmg the apphcatlon of the bituminous matenal cover coat for seal -

shall be spread in quantities as designated. Spreading shall be accomplished in such
a manner that the tyres of the approved aggregate spreader at no Immediately
followmg the application of the bituminous material, cover coat for seal shall be
spread in quantities as designated. Spreading shall be accomphshed in such a
manner that the tyres of the approved spreader at no time contact the uncovered and -
newly applied bituminous matcnal :

If dll’CCth the cover coat materlal shall be m01stcned with water to ellmmate or

reduce the dust coating of the aggregate Moistening shall be done the day before the
use of the aggregate

Immediately after the cover coat material is spread any deficient areas shall be
covered by additional material. Initial rolling shall begin immediately behind the
spreader and shall consist of one complete coverage with a power rolier. Pneumatic
tyre rolling shall begin immediately after completion of the initial rolling and shall .
be completed the same day the bituminous material and cover coat materials are
apphed : :

After the application of the cover coat material, the surface shall be lightly broomed
or otherwise maintained as directed for a period of 4 days or as directed.
Maintenance of the surface shall include the distribution of cover coat material After
application of the cover coat material, the surface shall be lightly broomed or
otherwise maintained as directed for a period of 4 days or as directed. Maintenance

of the surface shall include the distribution of cover coat material over the surface to

absorb any free bituminous material and. to cover any area deficient in cover coat
material. The maintenance shall be conducted so as not to displace embedded
material. Excess material shall be swept from the entire surface by means of rotary
brooms. The surface shall be swept at the time determined by the Engineer. The
Contractor shall furnish a pilot car and driver to conduct traffic over completed seal
coat at a maximum speed of 10 kilometers per hour for the first 24 hours after cover
aggregate is applied, if so directed by the Engineer. :

Bitulninous Plant mix Material

This work shall consist of aggregate and bituminous material mlxed in a central
plant and spread and compacted on a prepared surface in accordance with this
Specification and in close conformity with the lines, grades, thicknesses and typ1eal
cross sections shown on the Drawmgs or established by the Engmeer
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28 days prior to placement the Contractor shall submit to the Engineer for approval
details of all materials and construction methods to be used for asphaltic concrete
surfacing,.

Plant-mix Material Composition

The bituminous material shall be composed of a mixture of aggregate, filler and
hydrated lime if required, and asphait cement. The several aggregate fractions shall
be sized, uniformly graded and combined in such proportions that the resulting
composite blend meets the job-mix formula and the following index of retained

strength as determined in accordance with AASHTO T245. '

o Surface &Binder Course
Stability: kg. =~ 900
Flow: mm 25-4.0
Voids in total mix: % o 35
Voids fitled with : '
CAsphalt: % 75 -85 .

In 'caic'u]ating the void characteristics of the mixture the Contractor shall allow for
the asphalt absorbed by the aggregate and use the effective specific gravity of

aggregate and the maximum specific gravity of the loose pavmg mixture (AASHTO

- T209).

"Thc'sev'er.dl aggregate and filler fractions for the mixture shall be sized, 'oréded and
" combined in such proportions that the resulting cornposuc blend meets one of the
. followmg grading requlrements

Percentage PaSSmg by Wclght

Sieve Designation | Percentage Passing by Welght

- {(mm) Grade A Grade B
50.0 -

375 -
25.0 100 _ -
19.0 - 95-100 . 100
125 - 68-86 95 - 100
9.5 | 56-78 74-92
4,75 ' 38 -60 48-70

236 27-47 33-53
1.18 " 18-37 S 22-40
0.600 ‘ 11-28 15-30
0.300 . 6 -20 10-20
0.075 0-8 - 4-9

Grade A shal] be used for asphalt bmder course. Gradc B shall be used for asphalt
surface course. :

Before stockpﬂmg aggrcgatc the Contractor shall submit a proposed ]ob-mlx

formula in writing, for use by the Engineer in setting the job-mix to be used with the

proposed materials. The formula submitted shall propose definite single values for:
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- The percentage of aggregate passing each specified sieve

- The percentage of bituminous material to be added, on the total aggregate basis
- The temperature of the mixture lcaving the mixer '

- ‘The temperature of the mixture delivered on the road

- . The grade of bituminous material :

No asphalt concrete shall be manufactured until a job-mix formula has been -
submitted by the Contractor and approved by the Engineer.

If a change in sources of material is made, a new job-mix formula shall be
established before the new materra]s arc used, subject 10 the approval of the

: Englneer

Values shall be proposed ‘within the limits specified for the partrcular type of

* bituminous concrete called for. The Engincer will determine a job-mix formula with

single values for the above mennoned and so notrfy the Contractor in wrrtrng

The mixture furnrshed bv the Contractor shall conform to thrs job-mix formula,

_ w1th1n the followrng range of tolerances and within the grading ranges above.

Aggregate passrng the 4.75 mm and larger sieve ~+7 percent
Aggregate passmg the 2.36 mm through the 0. 150 mm sieve * 4 percent
Aggregate passing the 0.075 min sieve . . + 2 percent
Bituminous material - o _ _ 0.4 percent
Temperature leaving the mixer '  6degrees C
Temperature delrvered ontheroad - 6 degrees C -

When unsatrsfactory, results make it necessary, the Engmeer rnay stablrsh a new

~ job-mix formula and so notify the Contractor in writing. Should a change in sources

of material be proposed a new job-mix formula shall be established before the new |
rnaterral is used. o

The plant mixed materral shall be tested after blendrng or rnrxmg at the plant or prror
to frnal incorporation in the work.

Coarse Aggregate

The coarse aggregate (retamed on the 2 36 mm sieve) shail consist of clean tough,
durable fragments free from an excess of flat, elongated, soft or disintegrated pieces

~and free from stone coated with dirt or other objectionable material. The percentage

of wear when tested accordrng to AASHTO T96 shall be as follows

For use in asphalt base course - not more than 50 :
For use in asphalt bmder and surface course - not more than 40.

The sodium sulphate soundness loss shall not exceed 9 percent and the magnesrum

.. ~ sulphate soundness loss shall not exceed 12 percent. When crushed gravel is used,

not less than 50 percent of the particles by werght retained on the 4. 75 mm sieve
shall have at 1east one fractured face. '
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6.26

6.27

6.28

Fine Aggregate

The fine aggregate (passmg a 2.36 mm sieve) shall have General Characteristics and
Soundness in accordance with AASHTO M 29.

~ Filter

Mineral filler, when required, shall consist of limestone dust, portland cement or
other non plastic mineral matter from sources approved by the Engineer. Mineral
filler shall be dry, free flowing, free from lumps and other objectionable material and
when tested by means of laboratory sieve, shall meet the following gradatlon
reqmrements

Sieve Designation {mm) | Percentage Passing by Weight
0.600 - 100
0.180 - 95-100
0075 : 65 -100 -

- Bituminous Material for Sorface and 'Bri'dge Course

The bituminous matenal for surface course shail comp]y with the following

requlrements

o L Items : ' Requirement Test Method
Penetration at 25°C, 1/10mm. .~ ' 60~ 80 JIS X 2207
Softening point, °C ' - 55.0~65.0 JIS K 2207
Ductility at 10°C, cm c More than 100 | JIS K 2207
Penetration Ratio after Heatmg % L Less than 110 ' '
Thin film overtest | Lossofheating% = |  Lessthan 0.6 - | "JIS K 2207
L ' Penetration of residue % More than 55 JIS K 2207

Solubility in trichloroethance % More than 99.0 :
Flash point, Cleveland Open Cup "C More than 260 | JIS K 2265
Density at 150C, g/cu.cm . More than 1000 | JIS K 2249

: Paveme_nt on Steel Deck

Bondihg

. The surface on steel deck slam shall be cleaned by apprchd mechanical swéepérs or

blowers and/or hand brooms, untll it is as free from dirt and loose material, and has
been approved by the Englnccr :

_Matenal and Construction

The bltumlnous materlale shall apply to asphalt rubber liquid bondmg agcnt The
liquid bonding cost spread 0.2 1 per square meter two times placing by usmg ro]lcr
bucket eqmpment

_ Carc sha]l be taken the apphcatlon of matenal a mlmmum twelve (12) hours after
pread its matenal :
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Water Proofing Asphalt Concrete

The bituminous material shall be composed of a rmxturc of aggregate, frller

~ vegitable fibber and asphalt cement.

The coarse and fine aggregate fraction for the mixture of sized and graded, veg1table
fibber, asphalt cement content and combined the following proportrons

[+
Max size of Commed (%) Air Void Asphalt Fiiler Vegrtable Asphalt
% Content Fibber
aggregate | 2.36mm | Tum (%) (%) (%) | %) Grade
13mm 20-35 8-13 3-4 6.5-6.7 | 10.5 0.3 60-80
Addrtlonal Equrpment

“In addrtron to all other requrrements for equipment in thrs Specrfrcatron the

Contractor shall provide suitable means for keeping all small tools clean and free
from accumulation of bituminous material. He shall provide and have ready for use
at all times enough tarpaulms or covers, as may be directed by the Engincer, for use
in any emergency such as rain, chilling wind, or unavoidable delay, for the purpose
of covering or protecting any material that may have been dumped or spread but not

compacted. : -

Preparation of Bituminous Plant-mix Material

The b1tum1n0us materlal shall be heated to the specrfred temperature in a manner -
that shall avoid local overheatlng and provide a continuous supply of the bituminous -

- material to the mixer at a uniform temperature at all times, The maximum

temperature of asphait cement delivered to the mixer shall not be more than 2°C
above the temperature as specified in (c) hereof for aggregate. Asphalt cement shall
not be used while it is foaming nor shall it be heated above 175°C at any time.

Preparatron of Aggregates

The aggregates for the mixture shall be dried and heated to the requrred temperature
Flames used for drying and heating shail be properly adjusted to avoid damage to the
aggregate and to avoid soot on the aggregate. Immediately after heating and drying,
the aggregates shall be screened into three or more fractions as specified and
conveyed into - separate compartments ready for batching and mixing with-
bituminous material. When asphalt cement is used, the temperature of the aggregates
as introduced into the mixer, including the tolerance permitted by the job-mix .
formula, shall not exceed that at which the asphalt cement has a Saybolt Furol
viscosity of 100 seconds, determined by AASHTO T72. It shall not be lower than is
required to obtain complete coating and uniform distribution of the aggregate :

: partrcles and to provide a mixture of satrsfaetory workabrlrty
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6.30.3

Mixing

The dried aggregate shall be combined in the mixer in the amount of each fraction of -
aggregates required to meet the job-mix formula. The bituminous material shall be
measured or gauged and introduced into the mixer in the amount specificd by the
job-mix formula.

After the required amounts of aggregate and bituminous material have been
introduced into the mixer, unless otherwise specified, the materials shall be mixed
until a complete and uniform coating of the particles and a thorough distribution of
the bituminous material throughout the aggregate is secured. Wet mixing time shall
be determined by the Engineer for each plant and for each type of aggregate used.

For p'lant mix bituminous pavement, the mixture shall be produced as cloSely as
practicable to the lowest temperature that shall producc a workable mix w1thm the
SchlflCd tcmpcrature range.

’lranSportmg, Spreading and Finishing

The surfacc on Wthh thc mlxturc is to be placed shall be cleaned by approved

mechanical sweepers or blowers and/or hand brooms, until it is as free from dirt and

loose material, and has been approved by the Engineer. - No traffic shall be
permltted on surfaces Wthh have been approved by the Engineer. - '

“The mlxturc shall be transporled from the rnlxmg plant to the point of use in veh1cles
~ conforming to the requirements of Clause 6.29. No loads shall be sent out so late in -

the day as to prevent completion of the spreading and compaction of the mixture
during daylight hours unless with the Engineers approval and satisfactory

illumination is provided. Each vehicle shall be weighed after each loading at the

mixer and a record shall be kept of the gross weight, tare, net weight, and time of
day of each load operation, The mixture shall be delivered at a temperature betwecn

125°C and 160°C for aqpha]t mix,

The mixture shall be laid upon an approved surface, spread and struck off to the
grade and elevation established. Bituminous pavers shall be used to distribute the
mixture either over the entire width or over such partial width as may be practical.

" The 16ngitudina] joint in one layer shall offset that in the layef immediately below,

by approximately 15¢m; however, the joint in the top layer shall be at the centre line
of the pavement if the roadway comprises two lanes in width, or at lane lines if the
roadway is more than 2 lanes in width, unless otherwise directed.

On areas where irregularities; or unavoidable obstacies make the use of mechanical
spread and finishing equipment impracticable, the mixture shall be spread, raked and
luted by hand tools. For such areas the mixture shall be dumped, 3pread and screeded
to give the requ1red compactcd th:ckncss

thn productlon of the mixture can be maintained and when practical, pavcrs shall
be used in echelon to place the wearing course in adjaccnt lanes

The Contractor sha]l carry out such tests as are necessary to determine the'
uncompacted thickness of mlxturc to bc lald for compactlon to conform to the
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required finished depths. The uncompacted material immediately behind the paver
shall then be measured at frequent intervals and adjustments made to cnsure
conformity with the nominal depths.

Compaction

After the bituminous mixture has been spread, struck off and surface irrcgularities
adjusted, it shall be thoroughly and uniformly compacted by rolling. The specific
gravity of the consolidated mixture, as determined by AASHTO T230 shall be not
less than 95 percent of the specific gravity of laboratory compacted specimens
composed of the same materlals in like proportion.

Laboratory specimens shall consist of cylinders of the rrlixrure compacted by the
procedures of AASHTO T167. For aggregates containing particles with diameters

“over 25 mm, 150 x 150 mm cylinders shall be used and the procedures of T167

modified to employ 10 repetitions of a moulding load of 85 kg per square cm with
no appreciable holding time after each applreatlon of the full load.

The surface shall be rolled when the mixture is in the proper condmon and when the
rolling does not cause undue drsplaeement craekmg or shoving.

The number, weight and type of rollers furmshed shall be suffrcient to obtain the

required compaction while the mixture is in a workable condition. The sequence of

rolling operations and the selecnon of roller types shall provrde the specrfled

_ pavement denqrty

Unless otherwrse drrected rollmg shall begin at the sides and proceed longrrudmally
parallel to the road centre line each trip overlapping one half the roller width,
gradually progressrng to the crown of the road. When paving in echelon or abutting a
previously placed lane, the longitudinal joint should be rolled first followed by the
regular rolling procedure. On superelevated curves the rolling shall begin at the low

' side and progress 1o the high side by overlapping of longrtudmal trrps parallel to the
centre line.

_' Rollers shail move at a slow but uniform speed wrth the drive roll or wheels nearest -

the paver. Rolling shall be continued until all roller marks are climinated and at least

* the minimum density indicated above has been attained. Care shall be exercised in

rolling not to displace the line and grade of the edges of the bituminous mixture. -

- To prevenlt adhesion of the mixture to the rollerS, the wheels shall be _kept.properly

moistened with water or water mixed with very smali quantities of detergent or other
approved material. Excess liquid shall not be permitted. Along forms, headers, walls

and other places not accessible to the rollers, the mixture shall- be thoroughly ;

compacted with hot hand tampers, smoothing irons or with mechamcal tampers. On .
depressed areas, a trench roller may be used or cleated compression strrps may be
used under the roller to transmit compression to the depressed area. :

Any mixture that becomes loose and broken, mixed with drrt, or is in any way

' defective shall be removed and replaced with a fresh hot mixture, which shall be

compacted to conform to the surrounding area. Any area showing an excess or

deficiency of bituminous material shall be removed and replaced. No traffic shail be
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6.32

permitted on the final course in less than 12 hours after completion unless authorized
by the Engincer. '

Joint, Trimming Edges and Clean-up

Placing of the bituminous paving shall be as continuous as possibie. Rollers shall not
pass over the unprotected end of a freshly laid mixture unless authorized by the
Engincer. Transverse joints shall be formed by cutting back on the previous run to
cxpose the full depth of the course. Where pavers are not used in echelon to place

- the wearing course in ad]acent lancs and where the edges of the previously laid

wearing course are, in the opinion of the Engineer, in such condition that the quality

" of the completed joint shall be affected, longitudinal joints shall be trimmed to a

vertical face and to a neat line. The exposed edges of the completed mat shall be cut
off true to the required lines. Material trimmed from the edges and any other
discarded or rejected bituminous mixture shall be removed from the roadway and
disposed of by the Contractor as instructed by the Engineer. When directed by the
Engineer, a brush coat of bituminous material shall be used on contact surfaces of

~ joints just before additional mixture is placed against the previously rolled material.

Surface Tolerance

The variation of the surface from the testing edge of a straightedge between any two
contacts with the surface shall not exceed the allowable tolerances. For base course -

~ and binder course, the test for conformity shall be made immediately after initial

rolling and variation shall be corrected by removing or adding materials as may be
necessary. Rolling shall then be continued as specified. Removal or addition of
material to the surfacc course Shall not bf: permitted after rolling has commencéd

Work on surface course shail be carefully controlled to ensure that material as lald |
shall conform with the allowable tolerance.

Over!ay and Regulating

Where the contract requ1res the ovcrlay of an existing pavement this shall be carried
out strictly in accordance with the Engineer's instructions. The Engineer may instruct
that a layer of the pavement be laid over a partial width or to a rcstrlctcd length if
thls is necessary to facilitate the regulatlon of levels. :

Frequency of Tests on Asphaltlc Constltuents

The mmlmum frequcncy of tcstmg of asphaltlc constltuents shall be:

Charactenstlc Analysed ' . Mlnlmum Frcquency of Testing

- Coarse Aggregate: -

- Grading . One cach 200 tonne per source
Particle Shape S One cach 200 tonne per source
‘Wet Strength * One each 500 tonne per source

 Wet/Dry Strength Variation ~ One each 500 tonne per source
Resistance to Stripping © One each 500 tonne per source
PAFV R One each 100 tonne per source

Fine Aggregate: .~ . - One each 200 tonne per source



Grading

Filler: _ L S _

Particle Size Distribution 3 compliance tests per source, then one
' ' per month

Voids

Binders: ' : _ :

Charactemhcs in Table 5061 One test per batch (max 3 days) with

approved transport procedures in place
Bltumcn Adhesion Agent e : o '
Resistance to Stripping : ~ Certificate of compliance with each batch

Note: The above frequencies may be relaxed at Engineers discretion where high compliance with -
this Specification is attained, or tightened where variations in quality become apparent,

6.32.1 Fréquency of Tests on Asphéltic Mixes

- The minimum frequcncy of testmg of asphaltlc mixes shall be

' Characterlstlc Analysed o Mm1mum Frequency of Testmg
Grading of combined aggregate ~ One each 100t, or at least one pet day,
' : wh1chevcr is more frequent

Binder Content ' ' One each IOOt, or at lcast one per day,
. _ : o whichever is more frequent
' Air voids in compacted asphalt One éach_ 100t, or at least one per day, '

- whichever is more frequent

* Voids filled with bitumen One cach l_OOt, ol_ at least one per day,
' " whichever is more frequent - '

Voids in mineral aggregate (Dense One each 100t, or at least one per day,
graded asphalt only) - whichever is morc frequent '

Index of retained strength -~ - ‘One each 100t, or at least one per day,
' whichever is more frequent

 Marshall Mix Properties -~ Ohe per mix for each combination of
aggregate source. ' : '
Stability, flow,
Stiffness
Relative compaction of asphalt _ One per SOOm2 per layer providéd a

'minimum of 6 per lot or per day

Completed work shall not be opened to trafﬁc w1th0ut the prlor consent of the '
Engineer. : :



6.32.2 Tolerances for Roadway Construction

6.33

The following tolerances for pavement construction after completion of the work
shall not be exceeded. All pavement work shall be carried out in the dimensions,
shapes, and levels shown on the drawings. The Engincer may waive certain
requircments and apply other tolerances as he may deem nccessary and as are
appropriate for the case at hand.

Horizontal Alignment o : ' - 50 mm
Vertical Alignment and Elevations . :
- Top of compacted subgrade ' +25mm - 50 mm -
- Top of compacted granular subbase course + 20 mm - 20 mm
- Top of cpmpacted bit. treated base course +15mm - 15 mm
- . Top of compacted bit. binder or surface course + 10 mm - 10 mm

- - 'Top of concrete pavement - + 10 mm - 10 mm
Th:ckness of compacted granutar subbase o+ 10%  -5%

When a 3 metre stralghtedge is laid on the surface parallel to and perpendicular to

~the centre lme the surface variation from the lower edge of the straightedge shall not
- exceed: ' ‘

- Compacted subgrade S ' 12 mm
- Compacted granular subbase course . &mm
- - Compacted bit base course ' 6 mm
. Compacted bit binder course - 4mm
- - Compacted bit surface course : : "~ 3mm
. Concrete paVement | _ o 3 mm

The tolerance for absolute dtmenswns of kerbs shall be in accordance w1th that
glven for surface course above, :

Flatness of surfaces as measured usmg a three metre qtralghtedge laid on the-top or
face of the kerb or on the surface of gutters shall not vary more than 3 mm from the
edge of the stratghtedge, except at grade changes or curves.

When any tolerances in this Ciause are exceeded the Contractor shall determine the

' full extent of the arca which is out of tolerance and shall submit to the Engineer for
. his approva] the proposed method of rectification.

When the surface level of a surface co_urs_e is not in acco_rdance with these to'lera.nces,
the full depth of the layer shall be removed and replaced with fresh material. The

" width to be removed shall be the fall width of paving laid in one operatlon and the

mmlmum length shall be 15 m.

: Measurement and _Paym_ent

(1)  Subgrade

‘The work for subgrade shall be measured in cubic metres from cross-sections
' taken as shown on the Drawing. The rate shall include full compensation for
benching, spreading, drying, watering, compaction, trimming and furnishing
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(2)

G)

* labour, materials, tools, equipment and incidentals necessary to complete the

work to this specification and as directed by the Engineer.

Subbase & Base Course

~ The work measured for subbase and base course as provided above shall be
~ paid for at the scheduled rate for the items listed above. The rate for subbase
~and base course shail be made in accordance with Clause 10 (Pavement) of the
~ Preamble. In addition, the rate for subbase shall include the removal of

overburden and its disposal, the maintenance of the borrow pit and the
construction of access roads where required at the borrow pit.

Asphalt Concrete Paverﬁent_

This work,' measﬁ_red above, as specified in Clause 10 (Pavement) of the

- Preamble shall be paid be for at the scheduled rate respectively, for each of the

items listed above. The rates shall be full compensation for furnishing,
mixing and placing all materials, including all fabous, equipment, tools and
incidentals necessary to complete the work including the rectification of any
defective work. The rate for covering aggregate shall also include for the
producing aggregate, including crushing and screening, and clearing, removal
of overburden and the construction of access roads where required at the river

- deposit area. Interim payments may be made on the quantity of cover
- aggregate satisfactorily. o : S



71

7.2

- PILING

The work shall consist of cast-in-place concrete piles constructed by cither a reverse
circulation drill method or other method and steel casing methods in accordance with
this Specification and with the requirements shown on the Drawings.

" Cast-in-place concrete piles shall be constructed, in accordance with the details

shown on the Drawings, of concrete Class B-2, mixed and placed in accordance this
Specification. : '

.Rernforcement shall comply with the provrstons of this Specrfrcatron

The Cast-in- plaCe Concrete Pile Construction Method Statement, including the
detailed programme and procedures, shall contain all information as requested on
material, equipment, methods of work etc, and be approved in writing by the
Engineer. :

The Contractor shall furnish the Engmeer daily with a detarled record of the

: construction of prles

Drrlled Holes for Cast-in-place Concrete Piles

All holes for concrete piles cast in drilled holes shall be drilled to the trps of prles
The length of piles shall be as instructed by the Engineer. The drilling machine shall

 be such that the hole can be marntamed exactly vertical during drilling operations.

: Co_mpleted piles and exrstrng structures very close to the drilling area shall be -

protected from the influence of piling and the Contractor's proposals for this shall be
submitted to, and approved by the Engineer, at least two weeks before the start of

prlmg

Drilled holes shall be protected fro.rn collapse by providing a bentonite slurry, steel
casing pipe or other method approved by the Engincer. If used the steel casing pipe
shall be rigid and prOJect at least 50 cm. above ground level. '

T he level of water or bentonite slurry 1nsrde the drrlled hole shall always be kept
approxrmately 2 m higher than the natural ground water level. Water supplied from a
municipal water supply system or a river is allowed for thrs purpose '

All loose material existing at the bottom of the hole after dnllmg operatrons have
been completed shall be removed by air lift or suction pump before placing concrete

Placement of remforcement shall not commence untrl the Engineer has approved the
cleamng and measurement of the bore. :

Reinforcement for Cast-m-place Concrete Piles

Remforcement “shall be posrtroned as shown on the Drawings. The connecting

- _ portlons of main bars with hoops shall generally be. welded by arc fillet welding,

Durlng the placing of the rernforcement in the hole the vertrcalrty and position of

~ the remforce_ment shall be carefully controlled to prevent collapse of the drilled hole
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7.6

or damage to the walls,

Permanent Steel Casing

Material steel pile with rib shall be shop-fabricated and shall have the type, weight,
quality and dimensions specified in JIS A 5525 (Steel Pipe: SKK-41), ASTM AS500
(Steel Pipe Grade B), or as shown on the Drawings.

* The Contractor shall submit a certificate by the manufacturer to the Engineer for

approval prior to furnishing steel pile. -

Casting of Cast-in-place Concrete Piles

Concrete shall be placed in one continuous operation from tip to cut-off elevation by
tremic tubes and shall be carried out in such a manner as to avoid segregation. The

tip of the tremie shall generally be 2m lower than the fresh concrete surface.

Concretmg of each pile shall not commence untrl the Engmeer has approved the |
cleanmg of the bore and p]acement of remforcernent

Placement of trernie concrete shall not commence until full evidence of successful

trials of tremic concrete placement methods ancl testing of the concrete is prov1ded to

' the Engmeer

_' _The COntractor shall 1mtrally cast an addrtlonal length of prle above the fmrshed |

level of the top of the pile and subsequently remove any defective concrete to ensure
satisfactory bonding of the pile head to the footing structure. :

Test Drill_in'g'

. This work shall consist of test drilling using rotary wash drilling for the investigation
of sites on which any structural foundation is to be provided. '

When testing is required the Contractor shall take several test bores at each structural
site to get the exact soil profile or as otherwise directed by the Engineer. Where rock

is oufcropping on the surface the Engmeer may dlspense with test bores.

Depth of Bores

The test bores shaH be: taken down to the bearrng stratum and into it sufficiently to

“prove its continuity. Generally this shall be five meters. When bearing stratum has

not been reached within 50 meters of the surface, the test bore may be stopped after
the approval of the Engineer.

Tests Required on All Holes

Standard penetratmg tests shall be taken at two (2) meter intervals or at each change _
of strata whichever is lesser. The static ground water level shall be recorded for each
hole. In rock core drilling the full core shall be recovered and stored in core boxes

for mspectron by the Engineer. '
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Logging of the Bores

If so requested by the Engineer, the Contractor shall supply on the working day
following completron of the bore the following information:

- Structure name

. - Bore position and code number

- Reduced level of top of the bore

- Date and time of boring

- Diameter of bore

- Type of plant used .

- Depth to which bore was cased

- Depth to base of each stratum from the surface
- Description of strata ' '

- - 'Depth and results of tests
- Static water level

- Remarks .

All descriptions and classifications of soﬂs shal] be in accordance with "Procedures
for Testmg Soils, ASTM " :

Further Tests That May Be Requlred

~ The Engmeer may call for more elaboratc testing than described above at any

structure srte if he finds that the 1nformat10n is not adequate.

When instructed by the Engineer, undisturbed core samples shall be taken in

cohesrve soil strata,

The sampimg cylmder is to be scaled and used for transport of the core from site to
testing 1aboratory All 1aboratory testing shall be the responsrbihty of the Contractor.

Test Piles

The Engineer .may instruct the load testing of cast-in-place_ concrete piles. Details of
the ioading test are given in the Special Specifications.

- The results of the sonic loggmg of a prie shall be approved by the Engmeer prior to -
the commencement of base grouting at that piie '

The Testmg Company and their spec1ahst Site Engmeer will be subjcct to the

'Engmecr s approvai

_The load cells and the surroundmg section of plle shall be grout filled by pressure i
~ grouting after completion of the tests. Grouting shall not proceed until the test
. results have been reported and accepted by the Engineer.

: Loed Test on Casi in Place Pile

g The Contractor shall test cast in place piles using an Osterberg cell to isolate and -
“obtain ultimate end bearing and side shear data for the bored piles to Verlfy their

capacrty to carry the desrgn ]oads
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Installation of Osterberg Cell in Cast in Place Pile

Upon reaching the final toe clevation, the pile bottom shall be cleaned and approved
by the Engincer. The cell assembly, bearing plates, related hydraulic supply, and
instrumentation shall be Jowered into the pilﬁ attached to the reinforcing steel cage.
The bottom of bearing plate shall be a minimum of 500 mm above the bottom of the

pile.

A cone or funne.l, shaped guide syéte_m made from rebar will be installed just above
the tremmie hole to simplify the insertion of the tremmie pipe. The tremmie pipe
base shall be located slightly above the bottom of the pile to allow concrete flow.

- Concrete placing procedures shall be required to avoid scgrc‘gating'thc concrete

during the first initial pour below the cell assembly plate. The concrete mix should

- allow for workability (minimum of 200 mm slump) and have cnough retarder to

comp]etc the concreting without an early set. * There are holes cut in the bottom cell
assembly bearing plate to allow the concrete to fiow up around and above thc cell
assembly bcarmg plate. ‘

When the concrete is sufficiently high (at Icast 2m) above the cell asscmbiy. the -

. tremmie can be withdrawn from the cell assembly level. The concrete will then be

placed by pumping (or tremmie) to the cut off Ievel as per standard/approved :

_ concretmg procedures

Load Test Procedures

The load tests of cell assembly beafing plate shall be performed in accordance with

ASTM D1143 Quick Load Test.

Test Réport

The followmg items dt least shall be included in the load test of cell assembly.
bearmg plate report ' '

- Photos of test
- Apparatus of test
- Procedures of test

- Results of tests -

- Interpretation of aliowable bearing capacity

. - All associated conditions and observations pertaining to the cell assembly bearmg |

plate test, including date, list of personnel, weather conditions, and air
temperature at time of load increments and irregularity in routine procedure.
- Calibration sheets of testing equipment calibrated within 3 months of actual test -
and the original calibration sheets shall be madc availab]e for inspection '

Sonic Loggmg Test on Cast in Place Plles, Dlaphragm Walls and Barrettes '

‘The Contractor shall carry out sonic ioggmg tesnng to examme the general condltlon o
- of bored piles, diaphragm walls and barrettes. This system is used in the verification

of concrete integrity, locating defects and evaluating repair effectiveness. The testing

involves lowering ultrasonic probes to access tube bottoms and rccor_ding the



7131

7.13.2

passage of ultrasonic pulses from a source in one tube to receivers in other tubes.

Test Equipment for Sonic Logging Test

- The sonic loggmg test system consists of 4 basic components for testing applications.

These four components are:

- a Personal Computer with a high-speed data acquisition card with acquisition and
~ analysis software;

- Pulser and Apmlifier modules installed;

- adepth measurement wheel assemb!y, and

- three transducers.

These compbnents are interconnected by cables to form a complete system.

The testing with sonic logging system is typiealiy done as a two-step proces,s with

* the data'acquisition/analysis program. The first step is data collection, while the
~second step is data processing, display and storage Both steps are done usmg the

computer program

CAll component of listing of the sonic loggmg test shal] be submttted to thc Engmeer

for approval
Method of I‘1me Measurement for Sonic Loggmg Test

The sonic loggmg test measures the time it takes for an ultrasomc pulse to travel
from a signal source m one access tube toa receiver in another access tube.

In umform good quahty concrete, the travel time between eqm dlstant tubes wﬂl be
' relatively constant and correspond to a reasonable concrete pulse velocity from the
" bottom to the top of the foundation. - :

In umform good quahty concrete, the sonic loggmg test will also produce records
w1th good signal amplitude and energy. :

Longer travel times and lower amplttude/energy signals 1nd1cate the presence of
irregularities such as poor quality concrete, void, honeycombing and soil intrusions.
The signal will be completely lost by the receiver and the sonic logging test

' recording system for the more severe defects such as void and soil intrusions.

Test Procedure for Somc Loggmg Test - -

‘ Prlor to testlng the tubes are ftlled w1th water for 1mproved COIIdUCthI'[y The probes

are lowered to the bottom of two adjacent tubes and pulled simultaneously at a
steady rate, stating from the bottoms of the tubes, over the depth of measurement, A

" depth wheel controls the resolution of the collected data. Measurements are made

automatically and recorded. The probes are pulled to the top of the shaft, thus giving
a complete assessment of the concrete quality between two tubes.

The sonic loggmg test tests are typlcally performed between all the penmeter tubes

“to check the outer perimeter of the shaft. Additional dlagonal somc logging tests are

also performed to check the mtegrtty of the inner core of the shaft
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7.13.3 | Rating Criteria for Sonic Loggi'ng Test

The sonic logging rating criteria is based on the percentage reduction of the signal
velocity through the flawed arca versus the signal velocity through sound material
immediately adjacent to the flaw. This insures that the signal arrival times used to
calculate the signal velocities are measured through the same amount of material,
which is very 1mportant if tube pair not evenly spaced frorn the shaft top the bottom.

Ratmg Criteria for Dr1lled Shaft (Bored Prles) and Diaphragm Walls

Type

Description

Good
(G)

No signal * distortion and decrease in signal velocity of 10% or
less are indicate of good quality concrete

Slight defect
(5)

Minor srgnai distortion and a lower signal amphtude with a
decrease in signal velocity between 10% and 25%. Results
indicative of minor contamination or flawed concrete.

Major Defect Severe srgnal distortion and much lower signal amplitude with a
decrease in signal velocity 25%or more. Results indicative of
bentonite slurry contammatron or soil intrusion and/or poor

u quality concrete. :

No Signal No signal was received. Highly probable that a soil mtrus10n or

(NS) other severe defect has absorbed the signal. -

Water A measured velocity of 1450 to 1500m/s. This is 1nd1cat1ve of

(W) water 1ntru310n

The condition ratmg for the test plles are evaluated against acceptab1hty crrterra as
indicated by following table

Acccptablllty Cnterla for Drrlled Shafts and Dlaphragm Walls

: Description Acceptability
Al any partrcular depth, not more than 3 sets of data show condition | = O.K :
rating S & other G - ' '
At any particular depth, only 1 set of data show condrtron rating D, 0K
not more than 1 set of data show condition rating S & others G e
At any particular depth, 1 set of data show condition rating NS Not 0.K
At any particular depth, 1 set of data show condition rating D Not O.K

Note: Condition “Not O.K” may require further testing for accurate delincation of
defect area and/or recommendatlon on remedial measures as listed below

- Crosshole Tomography Ana]ysis
- Low or High Strain Integrity Tests
- Coring to re'q'uired depths at selected locations

7.14 Measurement and Payment
(1) Cast -in- place Concrete Piles
_Measurement and Payment for cast in- p]ace concrete pﬂCS shall be based on -

the length to be left in place and shall be made in lmear metres in accordance '
with sub- clauses 11.1 of the Preamble. -
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Pile Load Test and Sonic Logging Test

The load test piles for cast-in-place concrete and reinforcement will be paid
separately under the corresponding items for the supply, driving, boring and
excavation and cast-in-place reinforced concrete.  The length of test piles
shall be specified on the Drawings. :

“Anchors and anchor piles which are necessary for tcstirig piles, will not be

paid for separately but considered as included in the load test item of the Bill
of Quantities.’

Measurements for Pile Load Tests and Sonic Logging Test shall be made on
the basis of the number of load tests completed and accepted by the Engineer.
Payment for load tests shall be made for the number stated in the Bill of
Quantities and the schedule rate shall include full compensation for the cost of

_ materials, labour and equipment, including furnishing, supplying and setting
" testing apparatus and the cost of recording, analysis and reporting of each load

test and incidental items necessary to complete the work in accordance with
this Spccxﬁcatlon and mstructlon by the Engineer.



8.1

8.2

8.3

'CONCRETE GENERALLY

General

~Concrete work shall consist of the general items pertaining to the rcqurred class or

classes of concrete, with or without reinforcement, constructed in accordance with
this Specification and the lines, levels, grades and dimensions shown on the
Drawings, and as required by the Engineer. Portland cement concrete shall consist of
a mixture of cement, water and coarse and fine aggregates.

The proposed sequence and method of placing all concrete shall be submrtted to the
Engineer for approval one month prlor to concrete placement.

The placing of any concrete shall not commence untll the Engineer has mspected
and approved the formwork, reinforcement, anchorages, etc. against which the
concrete is to be placed, in thesc particular sections of work which have been
previously notified to the Contractor -

Concrete Classes and their Use

The use of each class of concrete shall be as fo]lows unless otherwise shown on the
Drawmgs or dlrected by the anlneer

" Class . Use of Each Class of Concrete
- Precast prestressed concrete scgments and box glrders
- In-situ prestressed concrete box girders
- Precast prestressed concrete [-girders
- Pylons :
- Prestressed concrete hollow slabs
. Reinforced concrete deck slabs
- Diaphragms of prestressed concrete 1- grrder : :
- Reinforced concrete cantilevered pier heads, pler columns and footings for
piers
- Cast-in -place rernforccd concrete piles
- Pipe culverts
- Precast reinforced plate concrete for slabs
- Abutments, skirt around footing
- Approach slabs :
- Box culverts, retaining walls
- Foundations of street lighting poles : _
- Concrete foot-paths, kerbs (non remforced) manholes and dramage mlets
and outlets
E - Head walls, apron of pipe culverts
G - Levelling concrete stone :
G - Backfill concrete in masonry, prolectlon and as specrfled on the Drawmgs
P - PPC Pavement at toll plaza :

'
— et

1
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Determmmg the Proportlons and Batch Welghts

No structural concrete shall be placed in the works untrl the relevant mix has been

- approved by the Engmeer

The proporuons and batch Werghts for concrete shall be delerrnmed as prescrrbed
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8.4

below. The determinations shall be made after the materials furnished by the
Contractor have been accepted.

Trial mixes

The Contractor shall, at least thirty five (35) days prior to the commencement of
concreting, have laboratory trial mixes prepared which shall be witnessed by the
Engmeer

The laboratory trial mixes shall be so designed by the Contractor that the resultant
compressive or flexural strength result as applicable, (Preliminary Test Result), shall

* show an adequate working strength margin, in accordance with normal good practice,

so that the probability of site working strength test values falling below the
minimum specrfted strength is reduced to a value not exceedmg 5%.

The Engmcer will determme the proportrons on the basis of the trlal mixes
conducted with the materials to be used in the work. - '

The proportrons for the trtal mixes shall be based on the values given in the table
below adjusted as described in this clause. However the proportions given in the
table are approximate values for the convenience of the Contractor's estimate only,
excepting that it shall be understood that

- The Water cement ratros grven ‘shall be absolutc maximum values.
- The cement contents glvcn shall be absolute rnrrnmurn values.

- The minimum compresswe strength values gwen shall be taken to mean the

minimum site working strength.

Oncc mixes have been produced wh1ch have satisfied the trial mix requrrements, the

“Contractor shall submit full details for each mix, including test results, mix

proportrons aggregate sources, moisture condition, gradings, slumps, methods of
mixing and transport, and quality control to the Engineer for approval. No concrete
shall be used in the Works until the mix design has been approved by the Engineer.

Preparation and testing of trial mixes shall be required for each class of concrete
before the concrete can be used in the Works. - The plant and methods used for the
final trial mixes shall be those proposed for use in the Works and mixes shall be full
workrng batches for the plant employed. :

One batch of the proposed mix in each class of concrete shall be made on each of
-~ three different days. The volume of each batch shall be the full capacity of the mixer.
- Three samples of concrete shall be taken from each batch and each tested in

accordance with the relevant requirements as outlined in Clause 8.5 for each batch of
concrete. The testmg shall be conducted as follows:

Slump: - ' : Immediately upon discharge from the mixer and again

R 15, 30,and 45 minutes later. _
" Bleed: o 30, 60, and 90 minutes after discharge from the mixer .
Setting time: ' 2 tests '

Densrty (fresh concrete) 2 tests
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Density (hardened concrete): 2 tests

Compressive strength: 3 cylinders at 1 day (only where called for in the
pecification)
3 cylinders at 3 days (only where called for in the
Specification)

" 3 cylinders at 7 days

3 cylinders at 28 days

3 cylmder‘; at 56 days :
Drying Shrinkage: . 3 specimens (only where called for in the Spemflcataon)
Adiabatic temperature rise: 1 sample {(concrete for pile caps only) (refer to Appendix
T ~A)
Wash out resistance: 3 samples (tremie concrete for bored cast in place piles

. - only) (refer to Appendix A)

Chemical Content: 1 test : '
Elastic Modulus: - 3 tests, conducted to AS 1012, Part 17 in saturated and -

dried condition.
Each batch shall be tested to eslablish u_niformity of mixing.

Additionally, the Contractor shall carry out laboratory trials with the proposed mixes
. to cstablish the influence of temperature on workability and setting time. Concrete
shall be produced at the upper and lower limits of expected fresh concrete
temperature during the works and shall be tested for slump and setting time in
accordance with the above. - :

If the concrete fails to meet the requiicmeﬁts of this Spé'cification the Contractor
shall re-design the mix and re- submlt the detalls as described above to the Engineer
for approval :

When trial mixes satlsfymg the requirements of this clause have been dcveioped the
Contractor shall submit full details for each mix including calculations, strength
results, gradings of individual aggregates, combined gradings, mix proportions,
‘water to cement and aggregate to cement ratios, slumps and compaction factors to
the Engineer. Full details shall be submitted to the Engincer prcferab]y onc
calendar month, but not less than two weeks, before concreting commences.



8.5

Standard Proportions of Concrete for Use in Structures

CLASS
DESCRIPTION

A B C p-1 | D-2 E F G P

G

Maximum size of
coarse aggregate 20 20 20 20 20 20 25 40 25
(mm) :

Water content W 150 170 176 185 205 192 207 163 160
(kg/m’) :

Cement content C| 500 450 415 | 380 410 310 295 185 400
(kg/m®) ' .

Fine aggregate S 711 | 720 | 705 | 819 | 786 | ses | ss0 910 | 791
(kg/m*) : _
Coarse aggregate| 1082 1100 1147 1044 | 1004 1020 1130 1205 | 1077

(kg/m’)

Minimum 28 day : : _ :
Compressive 50 40 35 30 30 24 20 15 -
Sirength by cyl. ' - L .

(30 x 15Dy :

cm) (MPa)
Minimum 28 day - : . _
flexural strength’ . - - - - . - - 45
(MPa) N ‘ ' : ' :

test

Shump’ {cm) 75+25|75+25]7.5£2.5(7.522.5] 15.042. | 7.5+ 2.5 | 5.0£ 2.5 5.0x1 2.5 | Max. 5
Maximum : : _
Water/cement 30 37.5 424 48.6 50.0 62.0 70.2 88.2 40.0
ratio W/C (%) : '

2

Slump shall be dclcrmmcd in accordance wilh AASHTO T119 or JIS AI101,
Concrete compressive tests shall conform to the requirements of AASHTO T22 and 23

_ In the eveni of any dispute regarding conformance with this Specification, the results obtained by the cy]mder test

shall be taken as conclusive, unless the Engineer has prevmusly agreed in writing o the use of cube tests for
control purposes. .
Flexural slrength shall be tested by the third pomt loading method in accordance with AASHTO T97.

Thc welghts of aggregate per cubic meter of concrete in the above table are based on
the use of aggregates which have a bulk specific gravity of 2.65 when in a saturated
surface-dry condition, the use of a uniformly graded natural sand having a fineness

- modulus of 2.75, and the use of a umformly graded coarse aggregate of the size

mdlcatcd

For aggregatés having other Specific gravities the wcights shall be corrected by
muitiplying the weights shown in the table by the specific gravxty and dmdmg by
2. 65

When angular, manufactured sand or sand having a fineness modulus greater than
2.75 is used, the amount of fine aggrcgate shall be increased and the amount of
coarse aggregate decreased. When using sand having a fineness modulus less than
2.75, the amount of fine aggregate shall be decreased and the amount of coarse
aggregate increased. For each change in fineness modulus of 0.10 as compared to
2.70, the perccntage of sand shall be changed by 1 percent in relation to the total

'welght of combined fine and coarse aggrcuates Thc fineness modulus of fine
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8.7 -

871

872

aggregate shall be determined by adding the cumulative percentage by weight, of
material retained on each of ASTM Standard sieves 9.5, 4.75, 2.36, 1.18, 0.600,
0.300 and 0. 150 mm, and dividing by 100.

The correction for fineness modulus shall be made prior to making a correction in
the weights of the above table for variations from 2.65 in specific gravity.

The Contractor may, subject to prior approval by the Engineer, use alternative sizes
of coarse aggregate to those in the above table. '

Requiring additiona! cement above that specrfxed no compensatlon shall be made to
the Contractor for the additional cement. Designated sizes of coarse aggregate need
not be separated into component sizes. However, two sizes are preferred when the
maximum size exceeds 2.5 cm, If one or more of the component sizes used fails 10
meet the specified grading for its respective size, but a combination of the sizes can
be used to meet the specified grading for the combined size, they may be used with
the written permrssron of the Engmeer

Proportlons and Batch Welghts

The Engmeer will designate the weight in krlograms of fine and coarse aggregate (m

- a saturated surface-dry condition) per cubic meter of concrete for the spemfred class

of concrete and these proportions shall not be changed except as provided in the
paragraphs immediately following. In addition, the Engineer will also designate the

“batch weights of aggregate after he has made moisture determinations and corrected

the saturated surface drv welghts for free moisture.

In batching aggregate for structures contammg less than 25 cubic meters of concrete
the Contractor may substitute approved volumetric measuring devices in lieu of
weighing devices. In such event, weighing shall not be required but the volumes of
coarse aggregate and of fine aggregate measured into each batch shall be those
designated by the Engineer.

Adjustment for Varlatlon in Workablhty

I it is found 1mp0551b}e ‘to obtain concrete of the desired placeabﬂlty and :
workability with the proportions originally designated by the Engmeer he will make
such changes in aggregate weights as are necessary, provided that in no case shall
the cement content originally demgnated be changed '

Ad]ustment for Vanatron in Yzeld

If the cement content of the concrete determmed by means of the yleld test,
AASHTO T21, varies more than plus or minus two (2) percent from the designated
value in the above table, the proportions will be adjusted by the Engineer to maintain
a cement content within these limits. The water content shatl in no case exceed the :

- specrfred amount.

Ad_]ustment for Excess Water Content

IE, when using the desrgnated cement content it is 1mp0581ble to produce concrete

having the requ1red consrstcncy without exceedmg the max1mum allowabte water
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content specified in the above table, the cement shall be increased by the Engineer S0

that the maximum water content will not be exceeded.

Adjustment for new materials - No change in the source or character of the materials
shall be made without due notice to the Engineer and no new materials shall be used
until the Engineer has acecpted such materials and has designated new proportions
based on tests or trial mixes as provided herein. Should the changes due to the new
materials require an increase in the amount of cement, no additional payment shall

| ~ be made to the Contractor for the cost of such additional cement.

Sampling of Concrete

" In order to assess comphance of the concrete: durmg construction, the Contractor

shall prepare test specimens which shall be cured and tested at 7 days or 28 days as
determined by the Engineer, or at any other interval that may be deemed necessary to

determine the strength of the concrete. (Site working strength).

Spe’ci.mens shall be made in pairs and there shall not be less than eight pairs made for
every 100 cubic meters of concrete or fraction thereof placed during one day's work

~ - or as deemed necessary by the Engineer. One specimen from each pair shall be

tested at’7 days and one specunen at 28 days.

If concrete is placed by means of individual transit mixer batches then each batch

shall be considered to be a sample from whrch 2 patrs of spec1mens shall be prepared
and tested as for bulk concrete above.

Irrespectlve of the quantrty, every day s productlon of concrete shall be tested both
for strength and for slump and every structure and every component of every

- structure shall likewise be so tested for strength and slump. The checking and testing

of the concrete shall be the prerogative of the Engineer, and he may increase the

specified strength and condition as requlred for the project.

The concrete test specimens sha]l be tested by the Contractor at a conveniently
located and properly equrpped laboratory

: The Contraetor shall take, on his own responsibility, every precaution'to prevent

injury to the test specimens during handling, transporting and storing,
Specimen Preparetion

The ultrmate compresswe strength of the concrete sha]i be determined on specimens

- obtained and prepared in accordance with AASHTO T141 (ASTM C172) and
 AASHTO T23 (ASTM C31). Test cylinders made in the laboratory shall oonform to
_AASHTO T126 (ASTM C192).

: The compressmn test performed on cyimders shall be accordlng to specrflcatlons

AASHTO T22 (ASTM C39).

Compressnve and Flexural Strength _

| The average ‘site workmg strength value of any 4 consecutlve results of the 28 day _

tests shall not be less than the rmmmurn strength specified in Table 10-1-1 for the
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8.10.1

respective class of concrete. In the event of failurc to comply with this requirement
all of the concrete in all the batches represented by such specimens, including any
batches within the sequence which were not sampled shall be deemed not to comply
with the strength requirement of this clause. If at any time the average of any 4
consecutive results of 7 day tests falls below 70% of the prescribed minimum value

~ at 28 days for compressive strength or below 80% of the prescribed minimum value

at 28 days for flexural strength the cement content of the concrete shall be increased
by at least 20 kg per cubic meter of compacted concrete, without extra payment,
until any nccessary mix modifications have been agreed following cxamination of 28
day tests. - '

Characteristic Strength

The characteristic strength of the various classes of concrete shall be determined as
soon as the first 30 test results of each class become available.

The characteristic strength shall be calculated by the equation.
X, =X, - KS

Where: X,: characteristic strength. L
X_: mean or average of the series of results -
K: a factor depending upon the percentage of results that fall
~ below the characteristic strength o : '
$:  standard deviation given by the equation

S:[X-sz]_”f/(N-l) A

Where: X: * the individual result
N: the total number of results

- The values for the factor K are:

Percentage of results fallingValue
below the minimu ' of K

0.1 - 3.09

- 0.6 2.50

1.0 ] 233

2.5 1.96

5.0 1 164

* If the characteristic strcngth' S0 dctef_mined falls below the minimum site working -

“strength the Contractor shall increase the cement content in the same manner as
described in Item (ii) above until such time as adjustments shall be made in the mix
proportions or improvements made in the quality control measures 10 raise the
average strength or reduce variation to the satisfaction of the Engineer.



8.10.2

8.10.3

8.10.4
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8.11.1

8.11.2

Failure to Comply with Compressive Strength Requirements

In the event of compressive strength results not complying with the strength
requirements of this clause or in the event of doubtful results, the Engineer will
proceed to check the sample compressive strength by means of crushing tests
performed on test specimens taken with a rotary core borer at surtable points
rndicated by the Engmcer on the structure already constructed.

Such tests shall be camed out by an agreed authorrty havrng suitable test facrhtlcs If
such tests show strength in compliance with the requirements herein specified, the
concrete shall be considered satisfactory. If such tests do not comply with the
requirements, the Engineer may direct the Contractor to cut out and make good the
deféective work at the Contractor's expense.

Repairs to concrete shall not be carricd out without the authorisation of the Engineer. -

“Care .of Specimens

" The cost of taking specimens and performing the tests including the cost of

providing stout, substantial packing cases and the cost of shipping or transporting the
test specimens from the site to the laboratory shall be included as part of the price
tender for Portland cement concrete, The Contractor shall take, on his own
responsibility, every precaution to prevent injury to the fest specimens during

* handling and transporting.

Records :

_ The records of all tests shall be kept by the Engmeer but results shall be available at

all times to the Contractor. The Contractor shall be responsible for making such
adjustments as may be necessary to produce specification concrete and the test

~ results shall include whether or not the concrete is satisfactory.

Materiai

~Cement

Thei'C.orrtra'ctor shall use '('mly one'b'ran_d of'any one type of cement having uniform

' quality for one project.

The cement used in the work shall be ordinary Portland. Cement conforming to the

- minimum requirements of Vietnam Standard TCVN 2682 - 1992 "Portland Cement”

except that when otherwise shown on the Drawings, or directed by the Engineer,
cement shall conform to the requirements of JIS R5210 "Portland Cement" or
AASHTO - M85 (Type 1).

'Admrxturcs "

B Admlxtures shall not be used without the written approval of the Engineer. The

- Contractor shall submit samples of any proposed admixtures to the Engineer at least

28 days prior to the date of commencement of construction of the particular structure
or portion of structure on which he intends to use such admixtures.



8.11.3

Water

All water used in concrete shall be Subject to the Engineer's approVal. Water used in
mixing, curing, or other designated applications shall as a general rule be potable,

" otherwise reasonably clean and free from oil, salt, acid, alkali, sugar, vegetable, or

any other substance injurious to the finished product. If required by the Engineer, .
water shall be tested by comparison with distilled water. '

~Comparison shall be made by means of standard cement test for soundness, time of

setting and mortar strength. Indication of unsoundness, change in time of setting of
plus or minus 30 minutes or more, Of decrcase of mortar strength more than 10
percent compared with distilled water shall be sufficient cause for rejection of the

~water that is being tested.

8114

Where the 'so_urcc of water is relatively shallow, the intake shall be so enclosed as to
exclude silt, mud, grass, or other foreign materials.

Fine Aggfegatc :

The fine aggregate for'cohcr_ete shall consist of natural sand or, subject to approval

of the Engineer, other inert materials with similar characteristics, having clean, hard
and durable particles and it shall be free from objectionable quantities of dust, silt, -

~ clay, organic matter, and other impurities. = -

The fine aggregate shall bcIUniformly gra.ded and shall meet the following grading
requirements; ' '

~ . Grading of Fine Aggregate

I Sieve Size | Cumulative Passing Percentage
. (mm) " by Weight

9.5 : _ 100

475 ' 95-100

236 . . 80-100

118 50-85

0.600 . 25-60

0.150 10

'Sieve analysis of fine aggrégﬁté shall be made in accordance with JIS A1102

(Method of Test for Sieve Analysis of Aggregate) or AASHTO - T27.

The gradation requirements given above are the extreme limits to be used in
determining the suitability of material from all possible sources of supply. The
gradation of materials from any one source shall not vary in composition beyond the
range of values that govern the selection of a source of supply. For the purpose of -
determining the degree of uniformity, a fineness modulus determination shall be
made upon representative samples, submitted by the Contractor, from such sources
as he proposes to use. If fineness modulus of fine aggregate varies more than 0.2

from the value used in selecting concrete proportions, the fine aggregate shall be |

rejected unless suitable adjustment of the mix  proportions are made with the
approval of the Engineer. ' o : . '



8.11.5

The amount of deleterious substances in fine aggregate shall not exceed the limits
Spec1flcd in Table 10-1-2, Treatment of other deleterious substances which are not
shown in the above table shall be determined by the direction of the Engineer.

Tests for material finer than 0 075 mm sieve shall be made in accordance with 1S

'A1103 (Method of Test for Amount of Material Passing Standard Sieve 0.074 mm. in

Aggregates) or AASHTO - T11.

Limits for Deleterious Substances in Fine Aggregates

Item | ‘Maximum % by Weight
Clay lumps ' ' 1.0
Material finer than 0.075 mm sieve:
Concrete subject 1o abrasion _' 3.0 !
All other concrete S . 50 !

Material coarser than 0.300 mm
sieve floating on a liquid having a _
specific grav1ty of 1.95 0.5 °

Note: 'In the case of crushed aggregate, if the material finer than 0 075 mm sieve consists of the dust of -
fracture essentially free from clay or shale, these pcrccmagcs may be increased to 5 and 7 percent
respcctwcly
*This rcqu;remcni does ot app]y to manufaclured sand produced from blast fumace slag.

All fine aggregate shall be frce from injurious amounts of organic impuritics

- Approximate determination of the presence of injurious organic impurities in natural

sand shall be in accordance with JIS A1105 (Method of Test for Organic Impurmcs _
in Sands) or AASHTO T21. Aggregate subjected to the colourimetric test for organic
unpuntxes and producing a colour darker than the standard shall be rejected.

However, any sand that fails to meet the above reqmrcment may be used provided

~ that the compressive strength of mortar specimens using such sand is more than 95%
of that of mortar specimens using the same sand which is washed by 3% solution of

sodium hydroxide and then by water, and approved by the Engineer. Testmg age of
mortar specimens shall be 7 and 28 days for normal Portland cement.

Compressive strength of mortar spccimens shall be determined by AASHTO - T71,
"Effect of OIgamc Impurltles in ch Aggregate on Strength of Mortar",

Coarse Aggregatc

The coarse aggregate shall consist of one or more of the followmg crushed stone,

gravel, blast-furnace slag, or other approved inert materials of similar characteristics
having clean, hard, durable pieces. It shall be free from objectionable quantities of

flat or e]ongated partlcles, organlc matter or other deleterious matter.

: Thc coarse aggregate shall be umformly gradcd and shall meet the fo]lowmg gradmg

requirements:
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