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SL OPE PROTECTION

Slope protecnon shall be furmshed and constructed in accordance with this

© Specification and in conformity with the lines, grades and dimensions shown on the
Drawings or required by the Engmeer '

Clay Fill for S!ope Proteetmn '

Clay suitable for use as fill for erosion protection of embankment slopes shall satisfy
the following test requ:rements -

- Liquid limit of fines produced by compaction'in embankment <50%

- Plasticity index of fines produced by compaction m embankment <20%
- pHof soﬂ ' o _ _ >5

- and _ E ' ; ' '
- pHofsoil . - <7

| Placing and Compaction

Special care shall be taken to prevent any wedging action against the slopes

bounding or within the areas to be filled shail be benched or serrated to prevent '

wedge action. The placing of slopes shall continue in such a manner that the all
times there shall be a horizontal berm of thoroughly compacted material for a
distance at least equal to the height of the abutment or wall to be backfilled agamst o
except in S0 far as undlsturbed materials intrudes upon the areas.

The compactlon on the sIope shall be carried out at the optmlum moisture content.
In forming the embankment the Contractor shall take steps to ensure that the work

can be drained free of rain water, and he shall make due allowance in the helght and
‘ w1dth of the work of swelling or shrinkage. :

When material used for fill i is of variable quality, the Contractor shall schedule and
execute his works so that the material designated as better quahty by the Engineer, is
used i in the upper layers of the fill.

Sodding

This work shall consist of furnishing grass turf as réduﬁed and plaﬁtlng it to give a

B healthy, stable covering of grass which shail maintain its growth in any weather and

prevent erosion of the material in which it is planted

The species of grass shall_ be axonopus compressus (rumput paetan). It shall be rapid
spreading, free of disease and noxious weeds and shall be deep rooted. The
Contractor shall notify the Engineer not less than 3 days before cutting of sods
begins. The source of turf shall be approved by the Engineer before cuttmg and
dellvery to the Pro]ec! .

Sod shall be planted’ wit_h its root syStem substantially undamaged and ‘cut into "

blocks with moist earth in which they have grown. Turf shall be laid within 5 days of

| ~ cutting. Turf blocks shall be hauled and stored in such manner that they shall be

protected from direct sun rays, prov1ded with air c1reulat1on and prevented agamst

drymg
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- Sod shall not take place until tree planting in the area has been completed,

Surfaces on which turf is to be placed shall be scarified and shaped after removing

* debris, gravel and weeds. All stones of more than 3 cm diameter shall be removed.

The surface below the turf shall be made up as necessary with good quality topsoil
so as to ensure that the turf and topsoil together form a finished thickness of not less
than 20 cm consisting of 5 cm humus and 15 cm. existing soil as shown on the
drawings. Every square metre of soil shall be implanted with lime or other approved
materials totalling approximately 3 gm to a depth of 20 cm and a final layer of
topsoil 10 cm thick placed on top. The purpose of the lime is to neutralize any
existing sour condition of the soil. The Contractor shall be responsible for ensuring a
healthy growth in sodded areas and the necessary fertilizer used before or after
turfing shall be at the Contractor's own expensc. Urea or NPK fertilizer shall be
used. ' : '

Sod shall be placed so as to cover 50% of the surface by forming turf strips at |
intervals of 30 cm (this will be called "Strip Turfing"), or to cover entire surfaces
(which shall be called "Solid Turfing "), as noted in the Drawings or directed by the

- Engineer. In strip turfing, joints shall be staggered to form a broken bond. Joints

between adjacent turf blocks shall not exceed 0.5 cm. Turf blocks shall be placed in
smooth finish and compacted by roller of 100 kg weight or by tamper plate. Sand
shall be spread over the turf already laid and into the joints and the whole area shall

- be watercd twrce daily until the grass has taken firm root.

Sufficient bamboo stakes shall be used to prevent the turf blocks slipping whcn turf

s provrded on slopes.

For least six months after completion of turfing, the Contractor shall maintain

. watering and other incidental operations. Turfed areas shall be subject to special

checks, 2 and 12 months after they have been laid. Any areas in which sods are not
maintaining a healthy growth shall be refurmshed and returfed by the Contractor at
his own expense : :

The Contractor shall be rcsponsrble for cutting and keepmg clean any turfed area
until completion of the Period of Warranty.

| Stone Masonry Slope Protection

Stone plaocd below the water line shall be distributed and compacted so that the
- thickness of riprap is not less than that specified. Stone placed above the water line

shall be placed by hand. It shall be laid with close, broken joints and shall be firmly

- bedded into the slope and against the adjoining stones. The stones shall be laid

perpendicular to the slope wrth ends in contact. Smaller stones shall be first laid on
the slope and larger stones shall be used as surface cover. The riprap shall be

- thoroughly compacted ‘as construction progresses and the finished surface shail

present an even, tight surface. Interstices bctween stones shall be chinked with

spalls firmly rammcd mto place. -

Unless otherwise provided, riprap shall bc at lcast 60 ¢m in thrckncss, measured
perpendicular to the slope. The surface of riprap placed above the water line shall not
vary from the theoretical surface by more than 8 cm at any point.
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Preparation of Surfaces

| Slope surface on which slope protection is to be placed shall be compacted and

properly smoothed after removing all vegetation.

' .Placing'slope protection shall not begin until the finishing stakes are set according to

the Drawings and have been inspected and approved by the Engineer.
Materials.

Stone for riprap shall consist of field stone or unhewn quarry stone as nearly
rectangular in section as is practical The stone shall be sound, tough, durable, dense,
resistant to the action of air and water, and suitable in all respects for the purpose

- intended. Adobe blocks shall not be used for riprap work

- Stone preces for protectmg slopes shall range in werght from a minimum of 2 kg toa

maximum of 20 kg with not ]ess than 60 percent of the stones welghrng more than
12 kg —

The wire mesh for gabion baskets shall be galvanised steel having a minimum size
of 3.05 mm diameter and a tensile strength in the range of 4220 - 5980 kg/cm. The
minimum zinc coating of the wire shall be 0.24 kg/m® of wrre surface as determrned
by AASHTO T65 :

Cement Mortar Generally _

' :This work shall consist of preparing and furnishing cement mortar in accordance

with this Spec1f1catron for masonry and for any other 1nc1dental work.

Unless otherwise instructed by the Engmeer masonry ‘mortar shall be composed of
one part Portland cement and three parts fine aggregate by volume to which hydrated
lime may be added in an amount equal to 10 percent of the cement by weight.

Matenals for Mortar

Type ) Portland cement conformmg to TCVN 2682 - 1992 Portland Cement,
AASHTO M85 or JIS R5210 shall be used unless the Engrneer grves approval for
the use of anolher type.

Fine aggregate shall conform to the requrrements of AASHTO M4S Hydrated lime -
shall meet the requirements of residue popping and pitting, and wate retention shown
for type N lime in ASTM C207. Water shall be of suitable quahty for concrete works '
as defined by this Specrfrcatlons : '

. Mixing of Mortar '

Al! the materlals except water shall be mixed in an approved mortar mixer until the
mixture assumes a uniform colour, after which water shall be added and the mixing
continued. Mortar shall be mixed only in those quantities required for immediate use.
Mortar that is not used within 45 minutes after water has been added shall be -

discarded in an approved manner.
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Mortared Rubble

This work shall consist of open ditches lined with mortared rubble furnished and
constructed in accordance with this Specification and in conformity, with lines,
grades, and dimensions shown on the Drawings, or requ1rcd by the Engineer.

Materlals for Mortared Rubble

Stone shall consist of field stone or rough unhewn quarry Stor_le, as nearly rectangular

in section as is practical, The stone shall be sound, tough, durable, dense, resistant to
the action of air and water, and suitable in all respects for the purpose intended.

* Quality and dimensions of stone shall be approvcd by the Engineer prior to use,

Unless otherwise prov1ded by the Drawmgs or Specifications all stone shall be more
than 0.008 cu.m in volume. :

Morfer shall COnfOrIﬁ to the requirements of Clause S4.8 of the Specification.
Construction of Mortared Rubble

Eerth\srorks shall be completed and the foundation tamped prior to placing the class

E foundation concrete. Stone shall be securely placed by hand, and voids shall be

avoided. The face surfaces of all stones shall form a smooth regular surface
conforming to ‘the shape of the ditch. No stone surface shall extend more than one

~anda half centimeters above or below the general level of the ditch.

Al vmds between stones shall be fllled and flushed with mortar but the face surface

of the stone shall be left exposed. Mortar shall be placed from bottom to top and the

~ surface swept with a stiff broom. The surface shail be cured as specified in this
_ Spe01f1cat10n fora perlod of at least three days

| Copings shall be as shown on the Drawings. Where copings are not called for the

upper surface of the mortared rubble shall be mortared and fmlshed smooth by

' wooden float. -

Placing of Stone Masonry

Placing of stone masonry shall not begin until the finishing stakes set according 10
the design have been inspected and approved by the Engineer. Stones shall be
washed with water before placing. A mortar bed shall be spread on the sides of

- _ ad]acent stones before the next stone is laid. The thickness of the mortar shall be the

414

-minimum necessary to ensure that there is no direct contact between stones. Stones

shall be thoroughly hammered into place and any stone whosc face is deviating more
than 20 mm from the true face or more than 30 mm from the face of the adjacent
stone, shall immediately be made good by lifting and relaymg Face joints between -
stones shall be flush-pomted as work proceeds.

Weep Holes

- Walls of stone rnasonry shall be prov:ded Wlth weep holes. Unless otherwise shown

on the Drawings or directed by the Engineer, the weep holes shall be spaced not

 more than 2 meters centre to centre and shall be 50 mm in dlameter
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Coping
Coping shall be as shown on the Drawings, Where copings are not called for,. the
upper surfaces of masonry shall be mortared and finished smooth by wooden float.

Joints

Expansion joints shall be formed at a maximum spacing of 20 meters. Joints shall be
30 mm in width and shall extend through the complete wall including the footing
and backing concrete. Stones used for joint forming shall be selected so as to form a
clean vertical joint of the dimensions specified above.

Curing

In hot or dry weather the masonry shall be satisfactorily protected from the sun and

- shall be kept wet for a period of at least three days after completion.

Measurement and Payment

- This work measured as provided above shal] be paid for at the scheduled rate for the
: appropnatc 1tcms llsted abovc

The _ratc for mm ‘side slopes by bulld_ozer shall include full compenSafion for -
trimming, compacting and finishing by bulldozer and all labour, equipment, tools -
other incidentals necessary to complete the work specified in Clause 4.2 of the

~ Specification.

The rates for clay materlal fill and rnasonry slope protectlon shall be made m

accordance with the Clause 23 1 and 23.2 of the Preamblc

" The rate for sodding shall 1nc1ude full compensatlon for supply of sod, loadmg,

transportation to site and sodding and all labour, equipment, tools other incidentals -
necessary to complete the work spemﬁcd in Clause 4.3 of the Spcc1f1cat10n

The rate for rcvctment shall be made m accordancc w1th thc Clausc 232 of

Preamble.

The rate for footing for masonry stone slope protection shall include full -
compensation for supply of wood pile, PVC pipe, concrete, backfilling material and
gravel, loading, transportation to site, excavation and all labour, equlpment tools
other mc1dcntals ncccssary to complete the work,
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DRAINAGE

Drainage Scope

“This work shall consist of the construction of drainage pipes, culversts, 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 Engineer.

The cost of working'in, or dealing with all ground water encountered in executing
the work of this section shall be deemed to be included in the unit price for the pay
item being installed or constructed.

The Englneer reserves the right to inspect and test all pre-cast concrete 1tcms before
their delivery to the site and at any time prior to and durmg laying.

' Dram_age General -

" The types and characteristics of the drainage pipes and other drainage structurcs
'shown on the Drawings and their cstimated total quantities entered in the Tender

Schedule are not to be taken as final. To assist the Engineer in his review of the
contract drawmgs the Contractoz 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 relation 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 construction 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. Culverts 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 requlrcments shall be met without additional payment and all costs
thereof shall be included in the various pay items of this Section.
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5.7

Box Culverts

The work shall consist of reinforced concrete box culverts furnished and installed in
accordance with the relevant Clauses of this Specification in conformity with the
lines, levels, grades and dimensions shown on the Drawmgs ot mstructcd by the
Engineer.

Drainage Pipes
Drainage pipes shall consist of retnforced concrete pipes furmshed and installed in

accordance with this Specification and in conformity with the lines, levels and other
detalls shown on the drawmgs or determmed by the Engmeer :

- Al concrete and remforcement shall comply with the relevant requlrements of thls

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 Engineer's 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 construction.

Excavatmn for Dratnage Plpes

Prior to starting excavation the Contractor shall take all necessary measures to keep

- the excavation free from free- surface water or surface water run-off. In areas of fill,

filling shall be completed to a depth of one pipe diameter above the top of the plpe
before excavation begins, All excavatlon shall be carried out SO as to minimize
damage to ex1stmg surfaces.

| The sides of pits a_nd trenches shall be adequately supported at all times."Except
‘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 backfﬂlmg shall be dea]t with in accordance w1th thls '
Spec:flcatlon

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 Engmeer considers that soft spots are due to
the contractor's failure to fulfill his obligations under any clause of this Spec1f1catnon
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 thh Granu}ar Backfill in

accordance with Clause 3. 19 of thlS Specification.
Beddmg,_ Laying and Surroundmg of Pipes -
All pipes and fittings shall be installed in accordance with the general requtrements

for installation of pipelines and with the provisions for rubber gasket jomtmg and
jointing procedures of the concrete p1pe manufacturer s mstallatlon manual

5.2



59

Joints shall be made with the gask'ets specified for joints with this piping. All

surfaces to receive iubricants, cements or adhesives shall be clean and dry and

gaskcts shall be affixed to the plpe not more than 24 hours prior to the installation of

the pipe.

Gaskets shall be protccted from sun, airborne dust and other deleterious agents at all
times. Before installation of the pipe gaskets shall be inspected and all loose or

r 1mproperly afflxed gaskets shall be removed and replaced.

Each pipe sectl_on shall be aligned with the previously installed pipe section, and the
joint pulled together, If, while pulling 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 pipe shall be removed and the joint remade.

All pipes shall be lald using cradles if necessary, to the true line and level as directed
by the Enginecer. 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

otherw;se directed by the Engmcer to prcvent cracklng

_ After the Engincer has checked and approved the pipes and ]omts, 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 av01d
dtslodgmg the ptpes or damagmg the ]01nts

Backfillmg and Remstatement

Backfilling shall not commence unttl in the opinion of the Engmeer the concrete 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
shalt not exceed 15 cn.  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
overlaid or reconstructed under other Clauses of this Contract.

Backfill shail be performed in accordance with the requ1rements of this Specification.
Backfill shall be placed and compacted so as to obtain a bearing capacity 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 S0
as to prevcnt erosmn by overﬂow of drain water or rain.

U-Dltch Inlets Headwalls and Jomt Boxes, etc,

This item shall consist of all work in connecnon w1th the constructlon of dltchcs,
inlets, pipe headwalls and joint boxes along the shouiders, footpaths and where
shown on the Drawings or where instructed by the Engineer. :

5.3
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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.

| Constru_ctiori of U-Ditch, Inlets Headwalls and Joint Boxes, ete,

Excavation shall be performed in' accor_dance with the general requirements of this
Specification and the relevant requircments of Clause 3.10. ' :

The foundation shall be prepared with blinding stone in accordance with CIause 3.14

: except where otherwise required on the drawings,

All work on U-ditches, 1nlets, pipe headwalls and joint 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

5.1
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* tolerances for kerb and footpath given elsewhere in this Specification.

' Bottom surface of ditches shall be smoothly and neatly floiéhed Unless otherwise

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

~ cement and 2 parts sand.

Cast-m-place coucrete for waterways, drainage ditches, joint boxes, manholes, pipe
headwalls, inlet and outlet of waterways, shall be constructed according to the

_Tequirements of Clause 8.2 of this Specification. These structures shall be as shown

on the Drawings and as dlrected 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 flmshed : -

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 xmmedlately before or during work on the
adjacent kerb.

~ Timber Pile of .Bot Culvert '

Plle shall conform to the requ1remem d:rected by the Engineer and as showed on thc |
drawings, .

Material of piles shall be machine¥peeled and all inner'skio 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 sawed square with the 10ng1tud1nal axis of the

pile

No cracks will be permitted in any pile. - Splits, 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, either

through the pith center or shunted around by a shake.

- Splits in piles shall be not longer than the butt diameter. The lcngth of any shake or
- combination of shakes in the outer half 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 driving equipment shall be approved by the Engineer or in
accordance with Viet Nam Construction Specification.

Measurement and Payment

Drainage shall be measured as the length of cach 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 Engineer. Payment shall be made at the rates entered in the Bill
of Quantities per metre for each drainage depending on size, type, class.

~ The _fates ahd priccs. for drainage shall be made in accordance with Clause 9

(Drainage) of the Preamble.
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6.2

6.3

6.4

6.5

6.6

PAVEMENT
Subgrade Preparation

The subgrade shall be that part of the work which 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 areas as shown on the Drawings or as
instructed b'y the Engincer. '

Work on subgrade preparatron shall only be carried out 1mmcd1ately prror io layrng
the sub base. -

Prior Works

Culverts drain plpes 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 drainage and to avoid

damage to the subgrade by surface water

Any subgrade areas farlmg to meet the planned elevatron due to settlement oI 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 thc Engmeer

-No work shall be started on the prcparatron of the subgradc bcfore the prror works

hcrem descrrbed have been approvcd by the Engineer.

Constructron

The Contractor shall 'prowde and use templates and stralghtedges to check the
accuracy of the work and to ensure adherence to the requirements of thrs '
Specification. :

.Degree of Compaction

Al material down to a depth of 20 cent1metsrs below the subg'rsde level shall be
compacted to at least 100 percent of the maXImum dry densrty as determmed _
according to AASHTO T99. - -

Protection of Comp!eted Work

Any 'part'of the subgrade that has been completed shall be protec.ted against .drying
out and crackmg, and any damagc shall be repaired as directed by the Engineer.

Sub-base o

Thrs work shall consist of supplylng and placmg of untreated crushed stone matcrrals '
between the subgrade and the sub-base, in accordance with this Specification and in

- conformity with the lines, grades, thickness and typical cross-sections shown on the

plans or establrshed by the Engmecr



Sub-base materials shall be crushed stone or crushed or natural gravel, conforming
to the quality requircments of AASHTO M147, except that wear shall not exceed 5%
as determined by AASHTO T96 (using abrasive charge grading A).

The sub-base 'orading shall conform to grading A of AASHTO M147 and the
aggregate shall not show a loss greater than 10% when subjected to 5 cycles of the
sodiuvm 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 subgrade shall be constructed, prepared, and finished as provided 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 Specification

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

o approved by the Engmeer

6.6.1

6.6.2

Spreadmg Sub-base

- The Contractars method of spreadlng granular sub-base shail be sub]ect to the

* approval of the Engineer. If the Engineer is not satisfied with the Contraciors '
‘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 specrfred thickness without undue disturbance to
the prepared subgrade : '

The granular sub-base material shall be placed in uniform layers S0 that the
compacted depth does not exceed 15em.

Compaction of Sub-base

Immediately following final spreading and smoothing, each layer shall be c'ompacted
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 comtinue until the entire surface has been rolled.

Sub-base material shall be compacted to produce the required-density lhrough_.' the

- full depth of each layer of at least 95 percent of the maximum density determined in
accordance with AASHTO T180, method D. In place field density determinations

shall be made in accordance with AASHTO TI191. 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 sub-base. -

Cutting the te_st holes and refilling with materials properly compacted sllal_l be done
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6.7.1

by the Contractor under the srlpervision of the Engineer, at the Contractor's expensc.
A CBR of 30% shall be achieved in the top surface of the final laycr of Sub-base.

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 biaded 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 placing 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 typical
Cross- secttons shown on the plans or estabhshed by the Englneer

Base course materrals shall be crushed stone or crushed or naturai gravel

‘conforming to the quality requirements of AASHTO M147, except that wear shall B
* not exceed 5% as determined by AASHTO T96 (usmg abrasrve charge gradmg A)

The base course gradmg shall conform to gradmg A of AASHTO Mid7 and the

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

sodium sulphate soundness test

.When crushed gravcl is used not less than 50 percent by welght of the partrcles

rétained on the No. 4 51eve shall have at Ieast one fractured face

The sub-base shall be constructed prepared ‘and fmlshed as: prov1ded in thrs
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 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 reqmrements of this Specrflcatlon

Base course aggregate shall not be spread until the supportmg sub base has been
approved by the Engmeer

Spreading Base course
The Contractor shall be spread using a spreader box. Spreader boxes shall be self

propelied 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 base course materlal shall be placed in unlform layers so that the '

cornpacted depth does not exceed 15 cm.
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Compaction of Base Course

Immediately foliowing final spreading and smoothing, each layer shall 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 paraliel to the centreline of the road, and

shall continue until the entire surface has been rolled.

* Base course materiai shall be compacfed 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.- In place field density

detcrminations 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

' _requ:rcd to producc the dcmgnatcd nommal dcpth of base course.

Cultmg thc test holes and refilling w1th materials propcrly compacted shali be done -
by the Contractor under the superv1sxon of the Engmeer at the Contractor's expense.

A CBR of 80% shall be achlcved in the top surface of the final layer of base course.

© Any 1rregular1tles or dcpressmns that dcvelop shall be_corrected_ by Joosening the

material at these places and adding or removing material until the surface is smooth
and uniform. At ail 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.

Bituminous Pavements-General

The work dcscribed in this sectlon covers the supplylng and ]aylng of new
construction to form the completed pavements as shown on the Drawings and as

_ mstructed by the Engineer.

Bitumen Dist_rib_utor

The bitumen distributor shall be self-powered and have pneumatic tyres 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 uniformly on

variable width of surface up to 5 meiers at readily determined and controlled rates of
from 0.2 to 3.0 It per square meter with uniform pressure, and with an allowable
variation from any spec1flcd rate not to exceed 0.1 It per square meter.

Dlstrlbutor cqu1pmcnt shall include an instrument for measuring the spced of travcl
accurately 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 easﬂy rcad thcm whllst operatlng thc dlstnbutor

' '.Thc.dlstrlbutor shall be-equrppcd with a separatc powcr unit for thc pump, and fuil

circulation spray bars which shall be adjustable 'latc'i_'allly and vertically. The spray
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~ bars on the distributor shall be controlied by a ‘man riding at the rear of the

distributor in such a position'th_at the operation of all 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 overheatlng of the material. The heater should 1ncorporate a
thermometer. :

Birumen.Mixing Plant General

~The bitumen mixing plant shall have sufficient storage space for cach 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.

ermg plants shall be of sufficient capacity and coordrnated to adequately handle
the proposed bltummous constructions.

Plant Scales

 Scales shall be accurate to 0.5 percent of any load that may be required and sensmve o
~ - 1o 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 facilitics may bec used if tested and sealed by the local

 authority, subject to approval by the Engineer of the werghmg procedures

Storage Tanks

| Tanks for the storage of bituminous material shall be equlpped to heat and hoid the

material at the required temperatures

The heatmg shall be accompllshed by steam coils electricity, or other approved

* means 50 that no flame shall be in contact with the tank. The circulating system for

the bituminous material shall be designed to assure proper and continuous
circulation during the operation period. Provision shall be made for measuring and
sampling storage tanks.

- Drier

The plant shall be'provided with accurate mechanical means for uniforrnly feeding
the aggregates into the drier so that umform productlon and umforrn temperature

: Shall be obtalned

The plant shall include a drier or driers which-continuo'usly agitate the aggregates '

- during the heating and drying process. For cold type bituminous mix, equipment for
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mechanical cooling of the dried aggregate to the tcmpcrature'prcscribed for cold
mixtures shall be provided, if required, and shall be capable of supplying prepared
material for the mixer to operate at full capacity.

Screens and Bins

Plant screens, capable of screening all aggregates to the specified sizes and
proportions and having normal capacitics in excess of the full capacity of the mixer,
shall be provided.

The plant shall include storage bins of sufficient capacity to supply the mixer when it

- is operating at full capacity. Bins shall be divided into at Icast 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 therc 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 teli-tale devices to indicate the position of the
aggregatcs in the bms at the lower quarter points,

Bltumlnous Contro] Unlt

Satlsfactory means, elther by weighing or metermg, shail be pr0v1d1ng to obtain the
proper amount of bituminous material in the mix within the tolerance specified.
Means shall be prov1dcd for checking the quannty or rate of flow of bituminous
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 Engincer may require
replaccment of any thermometer by an approved temperature- recordmg apparatus
for bcttcr regu]atlon of the tcmperaturc of aggrcgatcs '

Dust Co]lcctor

' The plant sha]l be equxppcd with a dust collector. constructcd to wastc or return

uniformly to the hot elevator all or any part of the material collected as directed,
without the escape of objectionable dust into the atmosphere.

Truck Scale

 The bltumlﬁoﬁs'mlxtﬁre .shalll be wélghéd' on approved scales furnished by the

Contractor or on public scales at the Contractor's expense. Such scales shall be

" inspected and sealed as often as the Engineer deems necessary to assure thelr
_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. This area shall be kept free from drlppmgs from the mixing

platform.
_ Fleld Laboratory

: The Contractor shall provide a weatherproof bu11d1ng for use as a freld 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
exclusive use of the Engineer, and shall be so located that details of the Contractor's
plant are plainly visible from one window thereof. If condxnons permit, thijs
ldboratory shall be adjacent to the welght -house. :

Addltlonal Reqmrements for Batchmg Plants

- The equ1pment shall 1nclude a means for accurately werghmg each size of aggregate
- 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 Ieak into the mixer while a batch is being welghed

: Thc equ1pment used to measure the b1tum1nous 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 mater1a1

_ bucket shali be a non- tlltmg type wrth a loose sheet metal cover

The Tength of the dlscharge opening 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 adequately heated. Steam jackets, if used, shall be efficiently drained and 2li
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 capacity 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 readmg after
the addmon 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 mixing 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 mctcr when a metering
device is substituted for a bituminous material bucket.

The batch mixer shall be an approved type capable of producing 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 clearance 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 which case the clearance shall not exceed 3.8 cm.

The mixer shall be equipped with an accurate ti_mé lock to contro! the operations of a

“complete 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 periods. The dry

~mixing period is defined as the interval of time between the opening of the weigh

| 6.11'.1

box gate and the start of introduction of bituminous material. The wet mixing period
is the interval of time bctwcen the start of introduction of bituminous material and
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 mxxed batches. The setting of -
iime intervals shall be performed in the presence and at the direction of the Engineer

- who shall then lock the case covering the nmmg device until such time as a change

is to be made in thc timing periods.
Addltlonal chmrcmcnts for Continuous Mixmg Plants

Thc plant shall include means for accurately proportxomng each s size of aggrcgatc
The plant shall have a feeder mounted urder each compartment bin. Each
compartment bin shall have an accurately controlled individual  gate to form an
orifice for volumetrically measuring the materlal 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 respective gate openlng in inches or centimeters.

. Th_e plant shall includc'a means of calibration of gate openings by weighihg 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 be
'pr0v1dcd by the Contractor to weigh such test sarnples

Satlsfactory means shall be provided to afford posmve mtcrlockmg control between
the flow of aggregate from the bins and the flow of bituminous material from the
meter or other proportioning device. This control shall be accomplished by

. interlocking mechanical means or by any other positive method satxsfactory to the -

Engmccr
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The plant shall include a continvous 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 paddies 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 fced of aggregate per minute at the plant -

opcratmg speed.

Haullng Equipment

Trucks used for hauling 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 securely fastened. The Engineer will -
determine the tare weight for each vehicle used in hauling mixtures to the road, as

* often as necessary, but in no case less than once during each work shiff. .

Bituminous Pavers

Bituminous pavers shall be sclf-cont'aincld, pd\#cr-pfopelled units, provided with 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 eqmpped with a dlstrlbution _ |
system to place the mixture umformly in front of the screed. -

The paver shall employ mechdmcal dev:ces such as equahzlng TUNNers, strmghtcdge _
runners, evener arms, or other compcnsatmg devices, to maintain trueness of grade
and to confine the edge of the pavement to true lines without the use of satlsfactory

- side forms. The equipment shall include b]endmg or jointlevelling 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 mlxturc

The Contractor shall furmsh all necessary small tools and provide means  for kecpmg
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 protectmg any material that may have been dumped or spread but not -
compacted. : -
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Rollers

" Rollers shall be of the steel 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 rollers 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
gxcessive crushing of the aggregate shall not be permitted.

'Aggregate Spreader

The aggregate spreader shall be self-propelled, of approved design, 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
material shall be deposited uniformly over the full width of the bituminous material.,
Other types of aggregate spreaders may be used provided they accomphsh
equwalent results and are approved.

Power Broom and Blower

A rotary power brocm and power blowers shall be prov1ded and maintained in good
working order, mcludmg regular cleanmg of surfaces in contact with bituminous

_ materlal

Weather

. Bltummous materlal shall not be lald in rain or in foggy weather and uniess spec1f:ed

elsewhere, the surface being covered shall be clean and dry. Bituminous plant mix

 shall not be placed when weather condltlons prevent the proper handlmg or finishing

of the matenal
Protection of Existing Work '

Constructional plant used on pavements under consiruction 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 already 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

. Aceess 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, to 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 Engineer and if this proves 1mpractlca1 he shall

Temove and replace the layer at hlS OWI exXpense.

Before undertakmg any bltummous spraying, the surfaces of structures, kerbs, trees,

" etc., adjacent to the areas being treated shall be protected in such a manner as to

prevent thelr bemg spattered or marred.
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6.16

. 6.17
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Layers of Bituminous Courses

A bituminous pavement shall be laid so that the compacted thickness of each 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 shail be executed before commencement of overlay operations.

Finished ‘Work Samples

The Contractor shall cut full depth plant mix samples as d1rected from the finished
course, for testing by the Engineer. Samples shall be neatly cut by a saw, core drill,

- or other approved equipment. .

Each sample shall be one slab of at least 15 cm by 15 cm, 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 operauons The

Contractor shall supply and finish new material to backfill voids Ieft by sampling.
Extra samples shall be taken whenever a substantral change has been approved and
made in the ]ob mix formula

To cheek the rate of bltummous material ac'tually applied, sheets of building 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 thls check and shall re-spray the arcas from whrch the paper is llfted

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

En'gmeer 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

Scarlfy Pavement

“This work shall consist of the removal of the upper layer or layers of an existing

asphalt pavement where this 1s necessary to allow forrnanon of a joint between

: exrstmg and new work.

The work shall be done by machrne or by hand in such a manner that the area
scarified does not exceed that instructed by the Engineer. Any damage to asphalt or
kerb designated by the Engineer to remain shall be made good to the Errgmeers
satisfaction. All material removed may be re-used on the site if it meets the

requrrements of this Specification, or otherwise disposed of '

_ Patchmg of Exrstmg Pavements

This work shall consist of removal and replacement of damaged exrstmg pavement

in localized areas. The Engineer will designate the areas of pavement to be so treated
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6191

'6.'19.2'

and all work shall be carried out as specified below and shall be paid for on the basis
of the number of square meters so treated.

All material 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 compactlon equipment may be varied to suit the size of the area being treated.

The area to be treated shall be marked on the surface and the existing pavement 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 accordanc:e with Clause 6.6.1. The
sub-base shall then be primed in accordance with Clause 6.19 and 20 cm of base

* course 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 with the adjacent existing pavement.

Bltummous Prime Coat

' .ThlS work shall consrst of furmshmg and applymg bnummous material to a

previously prepared subgrade, sub-base or base course surface in accordance with
this Specification and to the wrdth shown on the typrcal cross sections or instructed

by the Engineer. . .

The Contractor shall submit to the Engmeer for approval detarls of its proposed

“materials and methods including recent test results, -

Bltummous Prrme Coat Matenal

Brtummous matenal shall be of type and grade called for in the Drawmgs and shall.
conform to the requxrements of the specifications listed below.

- Medium-curing cut back asphalt | AASHTO M82 -
- Rapld curmg cut back asphalt - AASHTO M 81

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

Blotter Material

" Blotter material shall be approved clean, dry sand or stone screenings free from any

cohesrve materlal 1t shall contain no orgamc matter

. The Contractor shall, before eommencmg the work proper carry out fleld trials to

6193

ascertain” the rate of application. The trial methods shall be approved and
performed in the presence of the Engineer.’

Weather leltatrons for the Apphcatron of Prlme Coat

ane coat shall be apphed on!y with the approval of the Engineer who will specrfy
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6.19.5

6.19.6

6.20

6.20.1

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

Preparation of Surface

Immediately before 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 Engineer so orders, the surface shall be lightly 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 Engincer prior to application.

Application of Prime Coat

Bituminous material shall bc'applicd 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. as dlrected by the
- Engineer. ' o .

* Bituminous material shalf be applied to.the width of the section to be primed by

means of a bitumen dlstnbutor 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 bituminbus material at the junction of
spreads is not in excess of the specified amount, Excess bltumlnous material shall be

_sponged from the surfacc

Skipped areas or dCflCICnCICS shall be corrected. Bmid;ng paper shall be placed over

~ the end of the previous apphcanons and the joining application shall start on the

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

Application of Blotter Material

In order to minimize possible damage by rain before the surface 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
shall travcl on uncovcred wet bltummous materzal

Bltum_mous Tack 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
c0nf0rm1ty with the details shown on the Drawings or instructed by the Engmeer

The Contractor shall submit to the Engineer for approval detalls of its proposed

materials and methods mcludmg recent test resu]ts

Bitummous Tack Coat Matcnal

Bltummous material shall conform to the rcqmrememe of the spec:flcatlon hsted
below.
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- Rapid-cufing cut back asphalt: ~ AASHTO M 81

The grade (with tenlpcratures of application in dcgrées C) shall be RC-250 (60 - 100
degrees). '

Preparation of Surface

The existing surface shall be patched and cleaned and shall be free of irregularities 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 Engincer. 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 Engineer prior to application.

Apphcatlon of Taok Coat

The bituminous material 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 apphcahon which shall usuaily be in the range of 0.4 to 0.8

kg/sq.m.

- Care shaH be taken that the apphcatlon of bituminous materlal at the junction of
- spreads is not in excess of the specified amount. Excess bituminous material shall be
* sponged from the _surface_ Skipped, areas or deficiencies shall be corrected.

" The surface shall be allowed to dry until it is in a proper condition of tackiness 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 condition of

" tackiness. Until the covering course is placed, the Contractor shall protect the tack -

coat from ddmage
Seal Coat

This work shall consist of an apphcatlon of bituminous matenal with an application
of cover coat material in accordance with this Specification in conformity with the

- lines shown on the Drawmgs or established by the Engineer.

The approx1mate amounts of matcna]s per square meter for seal coats shall be as

fo]lows

- “Bituminous material.......ooeeininn. 0.7 - 1.51 per sq.rn.
= Cover aggregate .eiineniinens 6.5 - 14.0 kg per sq.m.

o The exact spread rates will be instructed by the Engineer.

6211

Bltummous Seal Coat Material |

Bituminous matcrlal shall conform to the requ1rements of the foIlowmg

_ ,spcc1flcat10n

. Rapid-curing cut back asphalt: AASHTO M 81
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6.21.3

6.21.4

The grade (W1th 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 apphcd only when the surfacc to be treated is dry or slightly damp,
when the temperature of thc road surface is 21 degrees Celsius or more.

Preparation of Surfacc

Scal coating operations shall not be startcd untll 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.

Application of Seal Coat

- Bituminous material shall be applied b_y'mcan's of a pressure distributor 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

6.22

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 skippéd 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 spread of bituminous material shall not be more than 15 cm 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 a]lowcd to chill set up, or otherwise impair retention of the cover coat.

“The dlstnbutor when not sprcadmg, shall be parkcd so that the spray bar or

mechanism shall not drip bitummous materials on the surface of the travallcd way

_ Cover Coat Materlal

Cover coat matcnal shall be crushcd stone, or crushed gravel and shall mcet thc
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 Aggregatcs shall meet the gradation
rcqmrcmcnts of the following table. : :



6.22.1

Sieve Designation (mm) | Percentage Passing by Weight
12,5 100
95 - 85-100
4.75 10-30
2.36 0-10
0.300 ' -0

Application of Cover Coat

Immediately following the application of the bituminous material, 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
fo]lowmg the application of the bituminous material, cover coat for seal shall be
spread in quaniitics as designated. Spreading shall be accomplished in such a

" manner that the tyres of the approved spreader at no time contact the uncovered and
- newly applled bltummous material, -

If directed, the cover coat materral shall be moistened with water to ehmlnate or
reduce the dust coating of the aggregate. Morstenmg shall be done the day before the

" use of the aggregate

6.23

Immedlately after the cover coat materra] is spread any deflclent 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 roller. Pneumatic
tyre rolling shall begin immediately after completion of the initial rolllng ‘and shall -
be completed the same day the bituminous materral and cover coat materlals are
applied. :

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 Jightly 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 applred 1f so directed by the Engmeer ' -

Bltummous Plant-mlx Materlal

Thls work shal] consist of aggregate and bituminous material mixed 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 typlcal
" cross sections shown on the Drawings or established by the Engineer.
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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 compoéed of a mixture of aggregéte filler and

hydrated lime if required, and asphalt 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

strcngth as determined i in accordance with AASHTO T245.

. Surface &Binder Course
~ Stability: kg. 900
: Flow: mm - 25-40
Voids in total mix: % _ 3-5
Voids filled with AR
Asphalt: % 75 - 85

In calculating 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 spec1flc grav1ty of the loose pavmg mixture (AASHTO

©T209).

* The several aggrcgatc and fillcr fractions for the mixture shall be sized, grad'cd and

combined in such proportions that the resultmg compos1tc blend meets one of the
followmg grading requlrements : -

Percentage Passmg by Welght

Sleve Designation | Percentage Passing by Weight
. (mm) ' Grade A Grade B

50.0 _ -

375 -

25.0 100 -

19.0 95 - 100 100 -
125 68-86 - 95-100
95 56-78 1 74-92
475 - 38 - 60 48 - 70
2.36 ‘ - 27-47 - 33-53

118 18-37 22-40

- 0.600 : 11-28 .. 15-30

0.300 _ 6-20 | 10-20

0.075 . 0-8 . 4-9

' Gradc A shall be used for asphalt binder course. Gradc B shall bc used for asphalt

surface course,

Before stockpxlmg aggregate, the Contractor shall submit a proposed job-mix: '

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

proposcd 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 leaving the mixer

- The temperature of the mixture delivered on the road
- The grade of bituminons material

No asphalt concrete sha]i 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 materials are used, subject to the approval of the
Engineer. :

Values shall be proposed within the limits specified for the particular type of
bituminous concrete called for. The Engineer will determine a job-mix formula with
single values for the above-mentioned and so notify the Contractor in writing.

The mixture furnished by.' the Contractor shall conform to this job-mtx formula,

- within the following range of tolerances and within the grading ranges above.

Aggregate passing 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 - - - ' ' (0.4 percent

. Temperature leaving the-mixer ' ' 6 degrees C -
- Temperature delivered on the road S ~ 6degrees C

When unsatisfactory, results make it necessary, the Engineer may establrsh a new

N 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

materlal is used.

The plant mrxed ‘material shall be tested after blending or mixing at the plant or prior
to final incorporation in the work.

Coarse Aggregate -

The coarse aggregate (retained on the 2.36 mm sreve) shall 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 according to AASHTO T96 shall be as fo]lows

| For use in asphalt base course - not more than 50

For use in asphalt brnder and surface course - not more than 40

- The sodmm sulphate soundness loss shall not exceed 9 percent and the magnesium
~ sulphate soundness loss shall not exceed 12 percent. When crushed gravel is used,

not less than 50 percent of the particles by weight retained on the 4.75 mm sieve

* shall have at least one fractured face.



6.25

6.26

6.27

1 6.28

Fine Aggregate :

The fine aggrcg'atc (paséing a 2.36 mm sicvc) shall have General Characteristics and

N Soundness in accordance with AASHTO M 29,

Filler

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 gradatmn
requirements.

Sieve Designation (mm) | Percentage Passing by Weight
0.600 . 100
- 0180 o 95 -~ 100
0.075 - 65-100

Bitﬁniinuus Material for Surfacé and Bridge Coilrse

‘The bituminous matenal for surface course sha!l comply w1th the foliowmo

requirements:

. Items o o Requirement Test Method
Penetration at 25°C, lllﬂmm g N - 60~80 . - | JISK2207
Softening point, °C S 55.0~65.0 JIS K 2207
Ductility at 10°C, cm ' o~ .+ | Morethan 100 | JIS K 2207

Penetration Ratio after Heating % Lessthan110 | -~ ~©
Thin fllm over test | Loss of heating % Less than 0.6 JIS K 2207
S Penetration of residue % More than 55 |~ JIS K 2207

Solublhty in trichloroethance % = = More than 99.0 |

| Flash point, Cleveland Open Cup C L More than 260 JIS K 2265

Density at 150C, g/cu cm . | More than 1000 | JIS K 2249

Pavement on Steel Deck

Bonding

The surface on steel deck slam shall be cleaned by approved méchamcal. swccber's or
blowers and/or hand brooms, until it is as free from dlrt and loose matcnal and has
beén approved by thc Engmccr :

Material and Construction

The bituminous materials shall apply to 'aéphalt rubber liguid b'onding agcnf The
- liquid bonding cost spread 021 pcr square meter two times placmg by usmg rollcr

- bucket equipment, -

Care shall be taken the apphcatlon of matenal a minimum twclvc (12) hours after
spread its material. .
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6.29

6.30

6.30.1

Water Proofing Asphalt Concrete

The bituminous material shall be composed of a mixture of aggregate, filler,

. vegitable fibber and asphalt cement,

The coarse and fine aggregate fraction for the mixture of sized and graded, vegitable
fibber, asphalt cement content and combined the following proportions.

Combined (%)

Max size of Adr Void | Asphalt | gpypop j Vesitable ), s
- _ Content | Fibber

aggregate | 2.36mm | 7um (%) %) (%) (%) Grade

13mm | 20-35 3-13 | - 34 6.5-6.7 | 10.5 0.3 60-80

| Additiohal Equipm.ent

In addltl()ﬂ to all other reqmremcnts for eqmpmcnt in this Spemflcatlon 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 tarpaulins or covers, as may be directed by the Engineer, for use
_ in any emergency such as rain, chilling wind, or unavoidable delay, for the purpose

of covering or protectmg any material that may have been dumpcd or spread but not

compacted

Preparatlon uf Bituminous Plant -mix Materlal

- The bitumindus material shall be heated to the specificd temperature in a manner

that shall avoid local overheating and provide a continuous supply of the bituminous
material to the mixer at a uniform temperature at all times. The maximum
temperature of asphalt 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.

Preparation of Aggreg'ates

The aggregates for the mixture shall be dried and heated to the required temperature.
Flames used for drying and heating shall 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 threec or more fractions as spcc1f1ed and
conveyed into separate compartments ready for batching and mixing with

- bituminous material. When asphalt cement is used, the tcmpcrature of the aggrcgates

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
pamcles and to provide a mixture of satlsfactory workability.



6.30.2 Mixing

- 6.30.3

- 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 specified by the
job-mix formula.

After the requrred 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
bc dctcrmrned by the Engineer for each plant and for each type of aggregatc used.

For plant mix bituminous pavement, the rnlxture shall be produced as closcly as
practlcablc to the lowest temperature that shall produce a workablc mix within the
specrfrcd temperature range.

Transporting, Spreadmg and Finishing

The surface on which the mixture 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
permitted on surfaces Wthh have been approved by the Engineer. .

The mixture shall be transported from the mixing plant to the point of use in vehicles
conforming to the requirements of Clause 6.29, No loads shall be sent out so Jate in
the day as to prevent completion of the spreading and compaction of the mixture
during dayhght hours unless with the Engineers approval and. satisfactory
111umrr_1atlon 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 delrvered at a tcmperature between
125°C and 160°C for asphalt mix.

The mixture shall be laid upon an approved sarfacc, 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 partral wrdth as may be practical.

The longrtudmal joint in one layer shall offset that in the layer immediately bclow,
by approximately 15cm; 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 lancs in width, unlcss otherwise drrcctcd '

On areas whcrc 1rrcgu1ar1t1cs or unavordablc obstacles make thc use of mcchamcal .
spread and finishing equipment impracticable, the mixture shall be spread, raked and °
luted by hand tools. For such areas the mixture shall be dumped, spread ancl screeded
to give the requrred compacted thrckness : :

- When productron of the mixture can be mamtamed and when practrcal pavers shall -

be used in echelon to placc the wcarmg coursc in ad]accnt lanes.

_- The Contractor shall carry out such tcsts as are neccssary to dctermme the
uncompacted thickness of mixture to be laid for compaction 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 ensure
conformity with the nominal depths.

Compaction

- After the bituminous mixture has been spread, struck off and surface irregularities

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 matenals in 11kc proportlon

Laboratory spec1mens shall consist of cylmders of the mixture 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 W1th

no appreCIablc holding time after each appheauon of the full load.

The surface shall be rolled when the mixture is in the proper condition and when the

- rolling does not cause undue dlsplacement crackmg or shoving.

I‘he number wclght and type of rollers furmshed shali be sufflclent to obtam the

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

rolling operations and the seleotlon of roller types shall provide the spe01f1ed

pav.,ment den51ty

Unless otherwise d:rected rolhng shall begin at the sides and proceed 10ng1tud1na113
parallel to the road centre line each trip overlapping one half the roller width,
gradually progressing to the crown of the road. When paving in echelon or abutting a
previously placed lane, the longltudlnal joint should be rolled first followed by the
regular rolling procedure. On superelevated curves the rolling shall begin at the low
side and progress to the high 31de by overiappmg of longltudmal trips parallel to the

centre line,

Rollers shall move at a slow but uniform speed w1th the drive roll or wheels nearest

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

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

- 1olling not to displace the line and grade of the edges of the bituminous mixture,

o preVeht adhesion of the mixture to the rollers, the wheels shall be kept properly

moistened with water or water mixed with very small 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 mechanical tampers. On

~ depressed areas, a trench roller may be used or cleated compression strips may be

used under the roller to transmit compression to the depressed area.

~ Any mixture that becomes loose and broken, ‘mixed with dirt, 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 shall be
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6.30.6

permitted on the final course in less than 12 hours after cornpletion unless authorized
by the Engineer,

Joint, Trimming Edges and Clean—up'

Placing of the bituminous paving shall be as continuous as possilble. Rollers shall not

pass over the unprotected end of a freshly laid mixture uniess authorized by the
Engineer. Transverse joints shall be formed by cutting back on the previous run to
expose the full depth of the course. Where pavers are not used in echelon to place
the wearmg course in ad]acent fanes and where the edges of the prevxously Taid

‘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 requlredr 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 varialio.n of the surface from the testi.ng edge of a stralghtedge between any t\afo

" contacts with the surface shall not exceed the allowable tolerances. For base course

and binder course, the test for conformny shall be made immediately after initial
solling 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

o matenal to the surface course shall not be permltted after rollmg has commenced
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Work on surface course shall be carefully controlled to ensure that matenal as lald
shall conform with the allowable to!erance

Overlay and Reguiating

Where the contract requires' the overlay 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 restricted length if
this is necessary to facilitate the regulation of levels. :

Frequency of Tests on Asphaltlc Constituents

The mmlmurn frequency of testlng of asphalnc constltuents shall be -

Charactenstlc Analysed ' Mmlmum Frequency of Testmg
Coarse Aggregate: ' P
Grading , . One each 200 tonne per source
Particie Shape ' .. One each 200 tonne per source
Wet Strength .~ Oneeach 500 tonne per source
Wet/Dry Strength Variation One each 500 tonne per source

- Resistance to Stripping ~ - . One each 500 tonne per source

- PAFV ' . One each 100 tonne per source
Fine Aggregate: : One each 200 tonne per source - -



Grading

Filler:
Particle Size Distribution

VYoids

Binders:
Characteristics in Table 506.1

. Bitumen Adhesion Agent
Resistance to Stripping

3 compliance tests per source, then one
per month

One test per batch (max 3 days) with
approved transport procedures in place

Certificate of compliance with cach 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 Ffequcncy' of Tcsts on Asphaltic Mixcs

The mlmmum frequency of testing of asphaltlc mlxes shall be:

Charactcnstlc Analysed

- Minimum Frequency of Testing

Grading of combined aggregate

Binder Content

Air voids in compacted asphalt

Voids filled with bitumen

One each 100t, or at least one per day,
whichevcr is more frequent

One gach 100! or at 1east one per day,.

: whichever is more frequcnt

One e‘ach 100t, or at least one per day,
whichever is more frequent

_Oné each 100t, or at feast one per day,

Voids in mineral aggregate (Dense

graded asphalt only)

Index of retai_n'e.d strength
- Marshall Mix Properties

Stability, flow,
Stiffness

- Relative cdmpaction'of'asphalt '

whichever is more frequent

One each '100t, or at least one per day,
whichever is more frequent

One each 100t, or at least one per day, .
whichever is more frequent -

One per mix for each combination of

aggregate source,

One per 500m* per layer'provided a
minimum of 6 per lot or pf:r day .

Complcted work shal] ot bc opencd to trafﬁc w1thout the prior consent of the

Engineer.



6.32.2 Tolerances for Roadwlay 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 Engineer may waive certain
requirements and apply other tolerances as he may deem necessary and as are

appropriate for the case at hand.

Horizontal Alignment - , ' -50 mm

Vertical Alignment and Elevations ' -

- Top of compacted subgrade ' +25 mm - 50 mm

-~ Top of compacted granular subbase course +20 mm - 20 mm

- Top of cpmpacted bit. treated base course _ + 15 mm - 15 mm
- Top of compacted bit. binder or surface course +10 mm - 10 mm

- Top of concrete pavement - : _ -+ 10mm - 10 mm_
' Th1ckness of compacted granular subbase o +10%  -5%

thn a 3 metre stralghtedge is laid on the surface parallel to and perpendicular to
the centre line, the surface variation from the lower edge of the straightedge shall not _

exceed:
- Compacted subgrade . . ' _ 12 mm
- Compacted granular subbase course -~ . 8 mm
- Compacted bit base course . © 6mm
- Compacted bit binder course . © 4mm -
- Compacted bit surface course _ g o 3mm
- Concrete pavement . ' o 3 mm

Fhe tolerance for absolute drrnensmns of kerbs shall be in accordanca wrth that
given for surface course above. : : '

'Flatness of surfaces as measured using a three metre strarghtedge lard on the-top or

face of the kerb or on the surface of gutters shall not yary more than 3 mm from the

~ edge of the strarghtedge except at grade changes OT Curves.

When any tolerances in this Clause are exceeded the Contractor shall determme the
full extent of the area which is out of tolerance and shall submlt to the Engmeer for
his approval the proposed method of rectrfrcanon

When the surface level of a surface course is not in accordance wrth these tolerances,
the full depth of the layer shall be removed and replaced with fresh material. The
width to be removed shall be the fall wrdth of paving laid in one operation and the
minimum length shall be 15 m.

Measurement and Payment
'(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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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 shall be made in accordance with Clause 10 (Pavement) of the
Prcamble. 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 Pavemcnt '

This work, measured above, as specified in Clause 10 (Pavement) of the
Preamble shall be paid be for at the scheduled rate respectively, for each of the

. jtems listed above. The rates shall be full compensation for furnishing,

mixing and placing all materials, incleding all labour, equipment, tools and

 incidentals necessary to complete the work including the rectification of any

defective work. ~ The rate for covering aggregate shail also include for the
producmg 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
: aggregatc satisfactorlly :
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7.2

 PILING

The work shall consist of cast-in-place concrete piles constructed by either a teverse
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.

Reinforcement shall comply with the provisions of this Specification. _ |

The Cast-in-place Concrete Pile Construction Method Statement, including the

detailed programme and procedures, shall contain all information as requested on

- material, equxpment ‘methods of work eic, and be approved in wrrtmg by the

Engineer.

The Contractor shall furnish the Engmeer dally wrth a detailed record of the
constructlon of piles

Drllled Holes for Cast-m-place Concrete Plles

All holes for concrete piles cast in drilled holes shall be drilled to the tips of pllCS

The length of piles shall be as instructed by the Engineer. The drilling machine shall
be such that the hole can be maintained exactly vertical during drilling operations.

- Completed piles 'é'rid existing 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

- plllng

Drilled holes shall be protected from collapse by provrdmg 2 bentonite slurry, steel
casing pipe or other method approved by the Engineer. If used the steel casing pipe

~ shall be rigid and project at least 50 cm. above ground level,

The level of water or bentomte slurry 1n81de the drilled hole shall always be kept -
approximately 2 m higher than the natural ground water level. Water supplied from a .
municipal water supply system or a river is allowed for this purpose

Al loose material exisling at the bottom of the hole after drilling operations have

been completed shall be rernoved by air lift or suctron pump before placmg concrete.

Placement of reinforcement shall not commence untrl the Engineer has approved the - a
cleaning and measurement of the bore -

Reinforcement for Cast-m-place_ Concrete Piles

Reinforcement shall be positioned as shown on the DraWihgs. The conn'ecting

- portions of main bars with hoops shall generally be welded by arc fillet welding.

During the placing of the reinforcement in the hole, the verticality and position of -

the reinforcement shall be carefully controlied to prevent collapse of the drilled hole
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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 A500

(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 operatxon from tip to cut-off elevation by

. tremie tubes and shall be carried out in such a manner as to avoid segregation. The
tip of the tremie shalI generally be 2m lower than the fresh concrete surface.

- Concretlng of each pile shall not commence until the Engmeer has approved the :
cleamng of the bore and placement of reinforcement. :

Placement of tremle concrete shall not commence until qu evidence of successful
trials of tremie concrete placement methods and testing of the concrete is provxded to
the Engineer.

The Contractor shall initially cast an addlttonai length of p11e above the f:mshed

~ Jevel 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 Drilling.

This work shall consist of test drilling using rotary wash drilling for the mvestlgatmn
of sites on wh:ch any structural foundatlon is to be prov1decl

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 outcropping on the surface the Engmeer may dlspcnSe with test bores,

Depth of Bores

The test bores shall be taken down to the bearing stratum and into it suff1c1ent1y 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 Engmeer : : - '

| Tests Required on All Holes

Standard penetfatin'g 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 inspection by the Engineer.
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Logging of the Bores

If so requested by the Engineer, the Contractor shail supply on the working day
following completion 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 descr1pt10ns and classifications of soils shall be in accordance thh "Procedures

for Tcstlng Soils, ASTM".

_' Further Tests That May Be Reelliired

o The Engmeer may call for more elaborate tcstlng than descrlbed above at any '

7.9

7.10

- structure site if he finds that the information is not adequate

When instructed by the Engmeer, und1sturbed core samples shall be taken in

coheswe 5011 strata,

The sampling cylinder is to be sealed and used for transport of the core from site to
testing laboratory. All laboratory testing shall be the responsibility of the Contractor.

Test Piles

The Engmeer may instruct the load testing of cast-in- place concrete plles Details of

the loading test are given in the Special Specrflcatlons

_ The results of the sonic loggmg of a p1le shall be approved by the Engmeer pnor to

the commencement of base grouting at that p1le

The Teqtmg Company and their spec:ahst Site Engmeer will be subject to the

. Engineer’s approval

~ The load cells and the surrounding. section of p.._ile shall be groul filled by press.ure .
grouting after completion of the tests.” Grouting shall not proceed until the test

results have been reported and accepted by the Engineer.

Load Test on Cast in Place Plle

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 plles to venfy thelr
' capaclty to carry the de31gn loads. :
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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 lowered into the pile attached to the reinforcing steel cage.

The bottom of bearmg plate shall be a minimum of 500 mm above the bottom of the
pile.

A cone or funnel, shaped guide éystem 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 segregating the 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 enough retarder to
complete the concreting without an early set. There are holes cut in the bottom cell
assembly bearing plate to allow the concrete to flow up around and above the cell
assembly bearing plate. :

When the concrete is sufficiently high (at least 2m) above the cell assembly the
tremmie can be withdrawn from the cell assembly level. The concrete will then be

. placed by pumping (or tremmie) to the cut off level as per standard/approved
. concreting procedure‘; -

Load Test Procedures

" The load tests of cell assembly bearmg plate shalI be performed in accordance with
- ASTM D114’3 Quick Load Test,

_Test Report

 The following items at least shall be included in the Joad test of cell assembly

bearing plate report.

- Photos of test

- Apparatus of test

- Procedures of test

- Results of tests

- Interpretation of allowable bearing capac1ty

- All associated conditions and observations pertaining to the cell assembly bearing
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 made available for mspectlon

Somc Loggmg Test on Cast in Place Plles, D:aphragm Walls and Barrettes

The Contractor shall carry out sonic Ioggxng testmg to examine the general condmon
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
mvolves lowerlng ultrasonic probes to access tube bottoms and recordmg the
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passage of ultrasonic pulses from a source in one tube to receivers in other tubes,
Test Equipment for Sonic Logging Test

The sonic'logging test system consists of 4 basic components for testing applications.
These four compOnentS are:

- a Personal Computer with a hlgh speed data acquisition card wrth acqursmon and
analysis software;

- - Pulser and Apmlifier modules installed;

- a depth measurement wheel assembly; and
- three transducers. '

These COmponents are interconnected by cables to form a cornp]ete syStem.

The testing with sonic loggrng system is typlcally done as a two- step prc)(:ess with
the data acqursrtron/analysrs program. The first step is data collection, while the

second step is data processmg, drsplay and storage. Both steps are done using the
computer program :

All component of listing of the sonic logging test shall be submrtted to the Engmeer'
for approval. : :

\/Iethod of Time Measurcment for Sonic Loggmg Test -

The sonic loggmg test measures the time it takes for an ultrasomc pulse to travel

from a signal source in onc access tube to a receiver in another access tube.

In u'nliform' good dualiiy concrete, the travel time between e'qui distant tubcs will be
relatrvely constant and correspond to a reasonable concrete pulse velocrty from the
bottom to the top of the foundation.

‘In uniform, good quahty concrete, the sonic logging test wrll also produce records

with good signal amplitude and energy.

Longer travel times and lower amplitude/energy signals indicate 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

Prior to testmg the tubes are filled with water for 1rnproved conductlvny 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 c0mplete assessment of the concrete quality between two tubes '

The sonic loggmg test tests are typrcally performed between all the perimeter tubes

to check the outer perimeter of the shaft. Additional dragona] sonic Ioggmg tests are -
also performed to check the mtegrlty of the inner core of the shaft. '
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7.13.3 Rating Criteria for Sonic Logging Test

. 'The sonic logging rating criteria is based on the percentage reduction of the signal

velocity through the flawed area 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 important if tube pair not evenly spaced from the shaft top the bottom.

Rating Criteria for Drilled Shaft (Borcd Piles) and Diaphragm Wails:

Type Description
Good - No signal distortion and decrease in signal velocity of 10% or
(G) : less are indicate of good quality concrete
Slight defect Minor signal distortion and a lower signal amplitude with a
(S) decrease in 31gnal velocity between 10% and 25%. Results
= | indicative of minor contamination or flawed concrete.
Major Defect Severe signal distortion and much lower signal amplitude with a
- decrease in signal velocity 25%or more. Results indicative of
bentonite slurry contamination or soil intrusion and/or poor
quality concrete, :
No Signal No signal was received. Highly probable that a soﬂ intrusion or
(NS) other severe defect has absorbed the signal. '
Water A measured velocity of 1450 to 1500m/s This is md1cat1vc of
(W) | water intrusion.

~ The condltlon ratmg for thc test plles are evaiuated against acceptablhty criteria as

mdlcated by followmg table.

Acceptablhty Criteria for Dnlled Shafts and Dlaphragm Walls

Descrlptlon : ' Acceptability

At any partlcular depth, not more than 3 sets of data show condltlon O.K
rating S & other G .

At any particular depth, only 1 set of data show c0nd1t10n rating D, OK

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 0K

- Note: Condition “Not O.K” may require further testing for accurate delineation of

: defect area and/or rccommendatlon on rcmedlal measures as listed below

- Crosshole Tomography Analy31s
- Low or High Strain Integrity Tests
- Coring to required depths at selected locations

Measurefne_nt and Payment -

(1) Cast- m-place Concrete Piles

Mcasurcmcnt and Payment for cast-ln-place concrete piles shaIl bc based on
the length to be left in place and shall be made in Imear 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 necessar'y for testing 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 Specification and instruction by the Engineer.



8.1

8.2

8.3

CONCRETE GENERALLY
General

Concrete work shall consist of the general items pertaining to the required 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 submitted to the

Engineer for approval one month prior to concrete placement.

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

Concrete Classes and their Use

" The use of ezrch class of concrete' shall be.as follows unless otherwise shovvrr on the

Drawings or directed by the Engineer:

Class  Use of Each Class of Concrete
- Precast prestressed concrete segments and box girders
- In-situ prestressed concrete box girders
- Precast prestresSed concrete I-girders
- Pylons
- Prestressed concrete hollow slabs
- Reinforced concrete deck slabs
- Diaphragms of prestressed concrete I- girder
- Remforced concrete cantilevered pier heads, pier columns and footmgs for
piers
- Cast-in -place reinforced concrete prles
- 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 drainage inlets
and outlets
- Head walls, apron of pipe culverts
- Levelling concrete stone
- Backfill concrete in masonry, protectron ‘and as specrfred on the Drawrngs
- PPC- Pavement at toll plaza '
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_Determmmg the Proportlons and Batch Welghts

_' No structural concrete shaIl be placed in the works untrl the relevant mix has been
' approved by the Engrneer

- The proportions and batch weights for _concrete shall be determined as prescribed



8.4

below. The determinations shall be made after the matcrials 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 prcpared which shall be witnessed by the
Engincer.

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 specified strength is reduced to a value not excecding 5%.

The Engineer will dctermmo the proportlons on the basis of the trial mixes
conducted with the materlals to be used in the work.

The proportrons for the trial 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 Contractors estimate only,

excepting that it shall be understood that:
- The water cement ra_tr_os grv_cn shatl be absolute maximum Vaiuos.
- The cemont contents givcn shall be absolute minimum values.

- The minimum compressrve strength values gwen shall be takur to mean thc
minimum site workrng strcngth

_ " Once mixes have been produccd which havc satrsfrcd the trral mix roqurremcnts the
- Contractor shall submit full details for each mix, including test results, mix

proportions aggregate sources, moisture condition, gradings, slumps, methods of
mixing and transport, and quality control to the Engineer for approval. No concrete

7 shall be used in the Works unt11 the mix design has been approved by the Engineer.

Preparation and tcstmg 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 testing shall be conducted as follows:

Slump: o L Immedrately upon drscharge from the mixer and agam
: ' 15, 30,and 45 minutes later.

Bleed: ' 30, 60, and 90 minutes after drschargc from the mtxer _

Setting time: - - : 2 tests '

Density (fresh concrete): - - 2 tests



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 cyhnders at 56 days
Drying Shrinkape: 3 specimens (only where called for in the Spec:flcatlon)
Adiabatic temperature rise; 1 sample (concrete for pile caps only) (refer to Appendix
. A) :
Wash out resistance: 3 samples (tremle concrete for bored cast in place piles
o _ only) (refer to Appendix A)
Chemical Content: 1 test

Elastic Modulus: _ 3 tests, conducted to AS 1012, Part 17 in ‘;aturatcd and
: ' dned condmon

Each batch sha.'ll be tested to establish uniformity of mixing.

Additionally, the Contractor shall carry out laboratory trials with the proposed mixes
to establish 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 requlrcments of thls Spcc1f1cat10n the Contractor
shall re-design the mix and re-submlt the details as descrlbcd above to the Engineer

: ~for approval

© When trial mixes sansfymg the requirements of this clause have been dcvcloped 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 preferably one
calendar month, but not less than two weeks, before concreting commences.
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