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PREFACE

‘This book contains the new and updated standard specifications {or construction of
Roads and Bridges. This updating maintains the original specifications issued in (1974), bw
has drawn extensively on experience gained in road construction in Jordan and other Middle
East countries. The appropriate standard Specifications from AASHTO. and ASTM. as well
as the British Standards have been used to form the basis of this document standard
specifications; the Saudi Arabia, and Kuwait standards have aiso been referred 10, where
similar conditions prevail. For some sections of the specifications it was necessary 1o draw
upon specialist services for information, for example from Federal Burean of Highway.
Asphalt intstitue, Concerete Instituie (ACH). Jordan Oil Refinery, Cememnt factory and other
loval specialized technical corporations.

‘This new book of specifications was prepared by Dar Al-Handasah Consultants (Shair &
Pariners) and was reveiwed by various lechnical commitiees manned by engineers of
diversified experience from the Ministry of Public Works & Housing, Professional

L sl

Associations, Local coatraciors and cansultants.

This book contains specifications for those items of works, materials and construction
methods that are generally applicable to the Ministry of Public Works & Housing contracts,
but it is adaptable for use by other agencies.

This standard specifications constitute the master volume which consists of (8) parts as
foliows:

Part 11 General Provisions

Part 20 Earthworks

Part 3: Sub-base & Base Courses

Part 4. Bltuminous Construction

Part 5: Concrete, Steef & Structures

Part 6: Lighting, Traffic Signals & Electrical Installation=
Part 70 Landscaping & {rrigation

Part 8: Incidental construction

The master volume (8 Parisy is sub divided into four volumes as follows:
Volume | D Pant 1
Volume 11 : Part 2, Part 3, Part 4
Volume 111 : Part 5
Volume IV - Part 6, Part 7, Part 8

The Arabic translation for this specification is available at MPWILL

in this occasion, 1 would like to affirm my gratitude to those contributed to the
preparation, revision and issuance of this general standard specitications. 1 believe that such
specifications shall actively develop the constructions sector with the directions of the
government under the leadership of His Majesty King Hussain. :

Minister of Public Works & Housing
Eng. Sa'ad Hayel Srour
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SECTION 2.01: CLEARING AND GRUBBING
2.01.1 . SCOVE

1. These Works shal! consist of the removal and sstisfactory disposal of ‘all

vegetstion, surface debris and scattered stones and recks within the limits of

the right-of-way (ROW), easement areas and borrow pits {except fitems

d\;slgn?ted to remain or which are to be removed at a later stage of the
orks). ‘ :

2. Removal of structures and similar obstructions and removal of utllities
shall be as specified In Section 2.02 - "Removal of Obstructions and Utilitied".

2.01.2 CONSTRUCTION

1. The Contractor shall set out the upproved construction limits and the
Engineer will designate all trees, shrubs, plants, vegetation, etc and other items
to remain within the ROW. The Contractor shall carefully preserve alt such
items from damage or defacement,

2. . All surface objects, trees, stumps, roots, stones and rocks fup to ‘0.2
cuan. or 500 kg individual size or weight), and other protruding ohstructions,
not designated to be retained, shall be cleared or grubbed to ground level. In
case of trees of one meter or less girth should be removed entirely or at least
one meter below ground level or as instructed by the Engineer.

3. In aress to be roundzd at the top of cut slopes, stumps shall be cut ‘off
below the surfece of the final slope line. '

i
4, Grubbing along the llnes of propesed channels and ditcbes shall be xdken
below final excavated elevations.

5. Stump holes snd other holes from which obstructions are removed within
the ROW of construction, shall be backfilled with syitable material -and
compacted In sccordance with Section 2.06 - "wmbankment Construction”, -and
those holes which are cutside the ROW shall be filled to the adjacent level.

. Perishable material shall be burned under the constant caere of compatent
watchmen at such times and In such 2 manner that any vegetation or other
items designated to remain in the ROW, or other adjacent property, will not :be
jeopardized. Burning shall be carried out in accordance with epplicable laws
and ordinances.



SECTION 2.01

7. Msterials, stones, rocks, and debris which cannot be ‘burned and
perisheble materials, shall be removed from the ROW and disposed of at
approved dumping areas off the Site, provided permission of the respective
property owners hes been obtained in writing to dump ‘such materials on thelr

land. = Where designated on the drawings, the Contractor shall make all

riecessary arrangements with property owners for obtsaining written permission to
dispose of materials, at his own expense. .

2.01.3 © MEASUREMENT
I. The Works prescribed in this Section shal! not be measured for direct

payment, but shall be considered as subsidiary Works the ‘costs of which will be
dqemed to be included in the Contract prices for Pay Items.




SECTION 2.02: REMOVAL. OF OBSTRUCTIONS AND UTILITIES
2.02.1 . SCOPE

1, The Works shall consist of the removal, wholly or in part, and
satisfactory disposal of all buildings, fences, structures, abandoned pipelines, and
sny other obstructions, bs shown on the Drawings, which are not designsted or
permitted to remaln, except for any obstructions as shown on the Drawings
which are to be removed and disposed of at a later stage of the Works. It
shall also include the salvaging of designated materials and backfilling the
resulting trenches, boles and pits.

2. The Contractor shall examine the Site and record all obstructions and
utilities at the commencement of the Works, as specified in Subsection 1.03.6 -
"Existing Utilities and Other Qbstructtons®.

2.02.2 CONSTRUCTION
1. Geperal

1.1 The Contracter shall raze, remove and dispose of all buildings,
foundations, structures, fences and othcr obstructions, any portions of which are
on the ROW, except utilities and ltems for which other arrangements for
removal have been made. All designated salvageable material shall be removed,
without causing unnecessary damage, and in sections or pleces which may be
readily transported, and shall be stored by the Contractor at approved locations,
for later use or possession of others. . ]

1.2 Unusable perishable material shall be destroyed. Non-perishable material
may be disposed of off the Site, provided permission of the respective property
owners has been obtained in writing to dump such materials on their land.

1.3 Basements or cavities left by structure removal shall be filled to the
level of the swrounding ground and, if within the prism of construction, shall
be compacted to the type of compaction within the range for the adjacent
roadway embankment as specified in Section 2.06 - "Embankment Construction®.

1.4 Salvaged pipe culverts and other re-usable structures shgll be stored at
accessible approved locations on Site and shull become the property of the
Employer.

2. Removal of Bridges, Culverts and Ditches

2.1 Bridges, culverts and other drainage structures in locations traversed by
traffic shall not be removed until approved arrangements have been made by
the Contractor to maintain the flow of traffic.

2.2  Substructures shall be removed down to the elevations of the natural
strearn bed. ‘Those parts outside the stream shall be removed 300 mm below
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natural ground surface. Where such portions of existing structures lie wholly or
in part within the limits for a new structure, they shall be removed to the
extent necessary to accommnodate construction of the proposed structure.

2.3 Steel bridges and timber bridges, designated to be salvaged, shall be
dismantled without causing unnecessary damage. - Steel members shall be match
marked, unless this requirement is walved by the Engineer. All salvaged
material shall be stored as previously specifled for reuse or possession  of
others. :

2.4 Blasting or other operations necessary for removal of existing structures
or other obstructions, and which may damage new construction in the vicinity,
shall be completed prior to commencing the new construction.

3. Removal of Plpes

3.1 All pipes unless otherwise directed shall be removed and precautions
taken to avoid breaking or damaging the pipes. The Contractor shell exerclse
utmost care during the removal of pipes so as to avold unnecessary damage.

4. /- Removal of Rocks aod Boulders

4.1 Large rocks and boulders of individual size grester than 0.2 cu.m or
greater than 500 kg in individua! size or weight which lle within the limits of
the Works, shall be removed and disposed of as directed.

5. ’ Removal of Fences and Gates

5.1 When fences and gates enclosing pasture land or farm land are to be
removed, the Contractor shall notify the Engineer sufficiently in advance to
permit the property owner reasonable time to construct alternative fencing or
" make other suitable arrangements.

8. Removal of Wells

6.1 Existing wells, abandoned or active, which lie within the ilmits of the
Works, as shown on the Drawings, shell be dismentled, backfilled, and
compacted, All salvageable materials shall be removed and stored at BPproved
locations on Site. All salvageable material shall become the property of the
Employer. Wells shall be filled to the level of the surrounding ground and, if

within the prism of copstruction, shall be compacted after obtaining the

Engineer's permission to the type of compaction within the range designated.

-




SECTION 2.02
7. Removal of Umiti&

7.1 The Contractor through the Engineer shall motify all Utllity Owners and
co-operate with them in respect ¢f removals and relocations.

7.2  Unless shown otherwise on the Drawings, realignment or relocation of
active Utilities will be the responsibility of the respective Owners and such
Works will be coordinated by the Employer. :

7.3 The removsl of all disconnected or abundoned Utilities within the ROW
shall be carried out by the Contractor, unless the Utility Owner Indicates his
intention to carry out such removal and the salvaging of materials, fittings,
parts, etc. .

7.4 The Contractor through the Engineer shall advise each affected Utility
.Owner in writing of his proposed construction schedule and limise with the
Employer who will arrange for inspection by the Utility Owners and interruptlon
or discepnection of the Utilities as appropriate.

75 The Contractor shall be responsible for supporting and protecting
realigned Utilitles, and existing Utilities that are to remain In place, for the
duration of the Contract and shall provide all necessary Temporary Works In
this respect. Any damage caused to Utilities and attributable to the
Contractor shall be repaired at his expense.

7.6 All excovation and backfill shal! conform with the requirements of
Section 2.06 ~ "Embankment Construction” nnd Sectlon 2.09 - "Excevation and
Backfill for Structures", as appropriate,

2.02.3 MEASUREMENT

1. Removal and disposal of large rocks and boulders which exceed the
requirements of sub-section 2.01.2 Clause 2 {page 2-1) shall be measured by
co.m of "Unclassified Highway Excavation” as prescribed in Section 2.03 -
"Highway Excavation”. :

2. Unless shown as Pay Items in the Bills of Quantities, the Works (other
then removal and disposal of large rocks and boulders} prescribed In this Section
shall not be measured for direct payment, but shall be considered as subsidiary
Woarks the costs of which will be deemed to be included in the Contract prices
for Pay Items. ’

3. Where the Bills of Quantities contain a PROVISIONAL SUM for

"ilealignment or Replacement of Utilities by Owners", this sum will be used by
the Employer to reimburse Utility Owners for approved  realignment or
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" repiacernent Works csrried out by such Owners or the Contractor and agreed
with the Employer. »

PAY ITEMS . UNIT OF MEASUREMENT

(1} Realigoment and Replacerent PROVISIONAL SUM
of Utilities 2
{2). Removal of Buildings, LUMP SUM,

Fences, Pipes and Structures




ECTION 2.03:  HIGHWAY EXCAVATION
03.1 SCOPE

These Works shall consist of excavating material in the cut sections of
e bighway, including watercourses, ditches and wadi relocations {but excluding
orrow plits and structural excavation) all as and where shown on the Drawings,

nd hauling the excavated material either to locations for highway embankments
I to stockpiles or to waste. ‘ :

. These Works shall also include any necessary excavations outside the
OW ordered by the Engineer to safeguard and protect the Works, These may
clude diversion of existing wadi; channcis; excavation of materials obstructing
r impairing the flow along stream channels; and excavation of unstable
aterials including dune sand which may silde or encroach iuto ditches or onto

12 ROW. Disposal of all such excavated materials shali be as instructed by
ie ‘Englneer.

‘ As part of the "luspection of Site” obligations under Clouse 11 .of the
eneral Conditions of Coniract, the Contractor will be deemed to have
itisfied himself, at the time of tendering, as to the type and nature of solls
i rock that will be encountered, and their location, suitability and sufficiency
» meet the specified embankinent and other requirements.

03.2 CONSTRUCTION

Utilization of Excavated Materials
1 All suitable soils, rock, boulders andbt'lier. materials complying with
ables 2.1 and 2.2 shall be excavated in such a manner that they csn be
ilised, if intended to be used, as embankment fill or in subgrade, shoulder or
sewhere as appropriate. .



SECTION 2.03
TABLE 2.1 '
- Seil Suitable for Embankment

Maximum dry density not less than 1.7 (T-180D)
Organic matter not more than 5% (T-267)

No use of A-6, A-7 soil (AASHTO M-145)

Maximum size not more than 2/3 of the layer thickness
No use of high to medium expansive soil

- C.B.R. should not be less than 8% (AASHTO T-183)

I T R
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TABLE 2.2

Rock Fill Suitable for Embankiment

I3
- Size 25% larger than 30 am
- ‘Size 50% larger than 7.5 cm :
- Bulk specific gravity not less than 2.25
Water absorption noft mere than 6%
Testing by
a) plate bearing test
b) surveying method
6 - Filling material should not be A-6 , A-7 soil (AASHTQ M-145)

o ks L3 RO

1.2 If the Contractor chooses to. excavate suitable material to waste or put
it to other uses, and replace it by borrow excavation for embankment areasy. -
this shall be undertaken at no extra ~ast to the Employer. '

i.3 Materfals such as existing concrete, bituminous or other surfaces or gther
materlals shall, if shown on the Drawings, be stockpiled for a specific purpose
or for future use. Such materlals shall be excavsted and handled In 8 manner
that will exclude forelgn or undesirable material. Stockpiles shall be neatly
formed and maintained in an approved manoer.

1.4  Suitable topsoil material if specified shall be stockpiled during excavation
operations and shall subsequently be spread and compacted on embankment
slopes and elsewhere as directed, to facilitate regrowth of vegetation.




SECTION 2.03
2. ‘ Drainage of Excavation Areas

2.1 During construction, surfaces in excavation areas shall be adequately
drained at all times. Side ditches or gutters emptying from cut to embankment
shall be so constructed as to avoid damage to embankments by erosion,

2.2 The Contractor shall, at an early stage of the Works, provide adequate
drainege by scheduling ditch and other construction so as to prevent saturation
or erosion.of embankments and cut slopes.  All such drainage ditches - and
construction grades shall be cleaned snd trimmed at regular intervsls and-when
directed so that there will be an unobstructed runoif of stormwater during
construction. ) ‘

2.3 . Damage to the Works attributable to saturstion or ergsion through failure
to “provide adequate drainage shall. be repaired by the Contractor at his own.
expense.

2.4 Whenever groundwater s encountered which may adversely affect
construction, the Contractor shall advise the Engineer who will evaluate the
situation and order necessary remedial measures.

3. Obliteration of Disused Roadwsys

3.1 - Obliteration of roadways which are no longer in use shall include filling
of ail ditches and rough grading of the old roadway to produce within. the ROW
a neat and well»_drslned ground surface.

[

4, Rock Blasting

L 4.1 When blasting of rock slopes is carried out, a reasonably uniform face
shall be left, regardiess of whether or not the excavation Js carried beyond the
. specified side slopes. All breskage and slides shall be removed by. the
Contractor and disposed of as directed. '

4.2 Unless otherwise approved, all excavation of rock cuts higher than 4.5 m
and requiring blasting for their excavation, shall be carried out in accordance
with the requirements of Sectivn 2.05 - "Presplitting Rock Cuts".

4.3 Al drilling and blasting shall be. done in such @ manner ss will most
nearly complete the excavation to the required grade Iines, and prpduce the
least practicable disturbance of the material to be left In place, Blasting by
means of drill boles, tunnpels, or auny ‘other methods shall be entirely at the
Contractor’s risk. All requiremeats and obligations of Subsection 1.03.13 - "Use
of Explosives" shall be strictly observed. .
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44: Where necessery or directed, the Contractor shall provide heavy tmesh
biasting mats for protection of persons, propertles, and the Works. If, in the
opinion of the Authorities and the Engineer, blasting would be dangerous to
persons or adjacent structures, or s being carried out In an . unsafe or
unacceptable manncr, the Engineer may prohibit blasting and order the rock to
ba. excavated by other means. i

45 ' If the flow of traffic is to be interrupted during blasting cperations, the
Caontractor shall secure approval of his schedule for such interruptions and his
proposed methods for safeguarding the public and property. )

4.6 ©Dxcessive blasting will not be permitted. Overbreakage and the
beckfilling thereof shall be at the Contractors expense. Any material outside
the approved cross section limits which may be shattered or loosened hecause
of blasting shall be removed by the Contractor 8t his own expense. All rack
slopes with loose material shall be scaled by workmen and all loose material
removed, '

" v 4Backf_i}llng of overbreskage' shall be cerrled out as directed, using
spproved soil or crushed materials or other special sggregate, as shown on the
Drawings. Undrained pockets shall not be left In the surface of the rock.

5. Excavation of Unsultable Material

'5.J.-. Where excavation to finished grades and cross’ sections exposes unsultable
material in the subgrade, slopes or ditch Inverts, etc the Englneer may require
‘the Contractor to remove the unsuitable material and backflll the excavated
aveas using approved material. The Contractor shall conduct his operations In
such a way that necessary Cross section measurements are taken before such
backfill is placed.

52 The -‘énglneer may designate as unsuitable, soils that cannot be properly’ '

compacted in embankments. Unsuitable, material shall be disposed of as
directed. _Wasted unsuitable material shall not be deposited on any cropland.

5.3 When the Contractor is directed to excavate unsuitable materlal below
the surface of the original ground in fill areas, other than that required for
clearing snd grubbing, the depth to which unsvitable material shall be removed
will be determined by the Engineer.  The Contractor shail schedule the

 excavation so that cross sections are taken before and after materlal has been.

removed. )
8 ~ Slopes, Suhgrade and Ditches

81  All excavated slopes, subgrade and ‘ditches shall be finlshed true to lines,
grades and cross sections as shown on the Drawings.

230
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SECTION 2.03

6.2 Slopes, except in solld rock or other material which require special
treatment, shall be trimmmed to slopes not steeper than the specified siope
angles and rounded at top and bottum (0 a smooth profile to blend in with the
adjacent terrain.  Material shall not be loosened beyond the specified slope
lines.

8.2 In cuts where carth overlays a rock formation, slopes shall be benched in
an approved manner, -

6.4  Ditches of all types shall be excavated and trimmed neatly in conformity
with the specified grades and cross sections. All projecting rock, stumps, roots
or similar shall be removed. Ditches include side ditches, furrow gditches,
irrigation ditches, wadi relocatlons, etc.

6.5 Where the subgrade is composed of rock as defined in Section 2.07 -
"Subgrade Construction and Topping”, it shall be undercut to a depth of
200 mm below top of subgrade to sliow for subsequent placing and compeaction
of the subgrade layer (topping).

‘6.6  The subgrade in cut, where the soil is unsuitable for retention as the
subgrade layer, shall be subexcavated to a depth of 200 mm below top of
subgrade to allow for subseguent placing and compaction of the subgrade layer
{topping). 1f the marerial of the subgrade is suitable for retention as subgrade
layer then scarify to the required depth, water and compact.

6.7 The Engineer will periodically check all or any part of the ‘Works, to
determine conformance to the correct lines, grades and elevations. Tolerances
on finlshed subgrade elevations and on elevations of the surface at the
underside of the subgrade layer, shsll be as specified in Section 2.07 -
. "Subgrade Construction and Topping™.

7. Unstable Materials Quiside Right-of-Way

7.1 Materials, including sand dunes, outside the ROW or ditch slopes which,
in the opinion of the Engineer, are potentially unstable and liable to slide or
encroach into the ROW or inte the ditches, shall be excavated and disposed of
as specified for umsvitable material, unless it is approved for use as
embankment fill,

8.  Disposal of Unsuitable and Surplus Materials

8.1 Unsuitable and surplus materials disposed 'of clsewhere than within the
ROW shall be spread, leveled and shaped as directed so as to present 3 neat
and tidy appearance. No materfals shall be disposed of in such 8 way as to
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SECTION 2.03

adversely affect natural drainage COUrses or to cause damage to the highway or
adjacent public or private property.

8.2 If approved by the Employer, Government land can be used for disposal
to the maximum extent practicable. If private land .is used for dlsposal, the
Contracter shall secure the consent of the landowner or tenant and, ‘if
necessary, and at his own expense, pay for the use of such land. The use of

.

cropland for disposal purposes will not be permitted.
2.03.3 MEASUREMENT

1. Al excavated material of whatever type {except for unauthorized rock
undercut below top of subgrade) shall be measured as "unclassified” which shall
be deemed to inciude all materials encountered of eny nature, including silts,
clays, sand, gravel and granular materials and fractured, jointed and solid rock,
and unsuitable material,

2. Highway Excavation shall be measured by cum of material excavated,
hauled away and either wasted, stockpiled, or deposited on or in vicinlty of
highway embankment areas, completed and accepted. Measurements shall be of
volumes computed from the cross sections shown on the Drawings and the
original ‘ground elevations taken jointly by the Consuitant and the contractor
vefore clearing and grubbing operations.
3 Ditch Excevation shall be measured by lin.m of each type excavated and
trimmed to required line, grade and cross sectlon, including depositing
excavated material along the side of ditch if directed or hauling away and
wasting, stockpiling or deposlting on or in the vicinity of highway embankment
areas, completed and accepted.

4. Excavation of Unstable Materizi {from areas outside the ROW) shall be
measured by cu.m of unstable or sand dune material excavated, hauled away
and disposed of as directed, completed and accepted. Measurements shall be of
volumes computed from surveyed Cross sections of original and final ground
elevations. When cross sectioning is imprectical in the opinion of the Engineer,
approval may beg glven 10 measurs volumes in the vehicles removing such
excavated material,

5. Rock blasting, backfilling of overbreakage, the trimming and grading of
cut slopes, ditches and of other below-subgrade surfaces, drainage of excavation
areas, obliteration of disused roadways, and other ancillary excavation Works
shall not be measured for direct payment, but shall be considered as subsidiary -
Works the costs of which will be deemed to be included in the Contract prices
for Pay Items.
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PAY ITEM UNIT OF MEASUREMENT
(1) Unclussified Highway Excavation Cubic meter {cu.m)

{2} Inclassified Ditch Excavation
{each type} except side ditches Linear meter {lin.m}

{3) Excavation of Unstable Material
outside Right-of-Way . Cublc meter {cu.m)
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SECTION 2.04:  BORROW EXCAVATION
2.04.1 SCOPE

i. These Works shali consist of excavating suitable material frem borrow
pits, channels and designaied horrow areas and hauling to locations for highway
embankments or to stockpiles, all as and where shown on the Drawlpgs, or as
approved by the Engineer. .

2. The Contractor shall be responsible for the location of suitsble borrow

pits If and when requiréd, and for the suitability and sufficiency of borrow
materials to meet the specified embapkment and other hackfilling requirements.

3 Borrow pits shaell be utllized if there Is insufficlent suitable excaveted
material to satisfy the embankment and other backfilling requirements or if the
Contractor chooses to excavate suitable material to waste or put It to other
uses, and replace it by suitable material excavated from borrow pits.

2.04.2 LOCATION OF BORROW PITS

1. Borrow pits in the vicinity of the ROW shall have their location approved
by the Engineer. Generally the borrow pits shail not be located within 50 m
from the toe of embankment slepe or top of cut or formed slope, unless
otherwise approved by the Engineer . In water courses Boirow pits shall be only |
focated Down stream .

2. In each case where a borrow pit is proposed within privately-owned
propert~, the Contractor shall secure the consent of the landowner in writing
and, if necessary and at his own expense, pay for the use of the material and
land. The Contractor shall be responsible for any claims for compensation or
complaints srising out of borrow pit operations and shall indemnify and keep
idemupified the Employer sgainst all such claims. .
3. The side slopes of borrow pits or channels shall be constructed as shown
on the Drawings or s directed. In uo case shall the side siopes of borrow pits
be steeper than 3:2 (H:V)

4. Detalls of the Contractor's proposed haul routes end wreffic srrangements
in relation to borrow pit operations shall be submitted for approval hefore ony
borrow excavatlon commences. )

5. Overburden and any unsuitmble top layers within each borrow pit shell be
complstely removed and stockpiled in the vicinity, ready for re-use prior to
abandonment of the pit,




SECTION 2.04

6. - Prior to abandonment of any borrew pit or borrow area, the Contractor
shall spread and level the origina! overburden over the exposed surfaces and
ciean up, grade and coutour the pit or .area and the adjoining properties
nocupied during execution of borrow operations, whether Government-, or
nrivatelysowned, all to the satisfaction of the Engineer.

2.04.3 BORROW MATERIAL

i Borrow shall be naterial approved as meeting the requirements for the
perticular embankment, hackfill or other use for which the matertal Is intended.

2. The Contractor shall submit representative samples of materials from
each of the proposed borrow pits or borrow areas. Testing shall conform wlth
-the relevant requirements of Section 1.05 - "Control of Materials and Standards
for” Sampling and Testing" and that listed on Table 2.3, No borrow materisl
shall be used in the Works before its approval.

. The . Engineer will periodically require follow-up testing of borrow
materials in accordance with Table 2.3 to verify that no change n quality has
ocourred since the original approval. : :
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TABLE 2.3
Required. Tests “and Minitmtn Repetition for Earthworks at the Source
Materials ‘ R .
Description Required Tests Repetitions Required for
‘ ] all Tests : :
Frbankient 1. Classification *One test for each

{at ~ 0.8 m fran
P.G.L and Dowmword)

2.

of Materials
3s per [(AASHIO)

Any other tests
as required in
Special Specs.
and Drawings

C.B.R.

borrow pit or sultable
cut area for fill

‘“When raterials changed

Subgrade and 1.

shoulders (upper
three layers .
Between -/ 0.2m
to ~ 0.8 from
P.G.L and Dowrword)

2,

Gradation of
Materials

Plasticity
Index

Any other tests
as required in

Special Specs.

and Drawings

C.B.R.

*One test for each
borrow pit or suitable
cut area for flJH

*Or for each 400 m:3

#then materials changed

Selected topping
-0.%m from P.G.L

p—r

Gradation of
Materials

Plasticity index

Any other tests

*Tast for each source

#hen neterials changed

as required in Special

Specs. and Drawings

C.B.R.

2 - i5
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2.04.4 MEASUREMENT

1. No measurements shall be made of any borrow pits or of any excavation

from borrow pits.

o
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SECTION 2.05:  PRESPLITTING ROCK CUTS
2.05.1 SCOPE

1. These Works shall consist of presplitting rock cuts to produce & uniform
plane of rupture s0 that the resulting backslope will be reasonsbly even with no
overhang or protrusioms, in close conformity to the lines and slopes shown on
the Drawings and shall not be altered by subsequent blasting and excavation
operations.

2. . Presplitting Invoives the establishment of & [ree surface or shear plane
by the controiled use of explosives and blasting accessories In appropriately
aligned and spaced holes.

2.05.2 CONSTRUCTION

1. Faces of sl cut slopes L2 (H:V] or steeper, exceeding 5 m in helght and
which require blasting to excavate, shail be formed by “oresplitting” uniess
otherwise directed. Presplitting techniques for forming the faces of other

formations, which could be excavated by means not requiring blasting, may be
ordered by the Engineer.

2. Presplitting shall be by line drilling bore holes of 50 mm to 100 mm
diameter at uniform intervals slong the staked slope iine, Except for required
offsets, hole alignment shall be such that at no point does the hole devists
more than 300 mm from the staked slope line. Localized irregularities of
surface variations that de not constitute a safety hazard or an impairment to
drainage courses of facilities will be accepted.

3 Where the depth of cut to be presplit exceeds 10 m, the cut shall be
drilled, blasted, snd excavated in 2 or wore lifts, unless otherwise approved by

the Engipeer. When 2 or more lifts of drilling are required, the staked slope -

line for the top lifts shail be set back from the slope llne of the underlying

lift & distance of 0.5 m to permit gperation of drilling equipment  for -each’

succeeding line of drilled holes. Where benching is required, primary blasting
holes shall not be drilled to an elevation lower than the presplit line holes.

4. The distance between the closest tine of primery blasting holes and the
line of presplit holes shall be determined during the blasting test. The distarice
and primary blasting charge shall allow for proper fragmentation But
overbreakage behind the presplit line will not be permitted, and in no case shall
the distance be less than one m. : :
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5, Prior to starting drilling opcrations for prasplitting, the Contractor shall
submit a layout plan outlining the position of all drill holes, depth of drilling,
type of explosives to be used, loading pattern, and sequence of firing, The
drilling and blasting plan is fur record purposes only and shall not absolve the
Contractor. of his responsibilities in respect of proper drilling and blasting
procedures.

6. The Contractor shall drill, blast and excavate short test sections, not
exceeding 30 m in length in each geological formation, to determine the
controlled blast method, hole spacing, and charge best suited to the material
encountered. The Contractor shall utilize a 0.75 m presplit hole spacing for
the initial test section. In order to obtain the desired rock fracture, necessary
agjustments shall be made and approval obtained before preceeding wlth full
scale drilling and blasting operations.

7. Only standard cartridge explosives prepared and packaged by explosive
manufacturing firms or other authorities shall be used in slope holes. These
may consist of fractional portions of standard cartridges to be fixed to the
detonating cord in the field or sclid column explosives jointed and fixed to the
detonating cord in the fleld, Ammonium nitrate, fuel oil type explosives shall
not be used in the holes drilled for controlled blasting along the slope line.

8. A 15 m minimum horizontal length of finished presplit rock slope deptb
shall be produced prior to any primary blasting.

9. Prior to detonation of any charge, the Engineer shall be noti!led and
kept informed of all activities and movements of tralfic within and adjacent to
the areg where the Works are belng performed.

10. The Engineer may order discontinuance of the presplitting operations
when the rock formation 15 of such character that, in his opinion, no advantage
is avparent

i1. Methods other Lhan presphtting, whxch wa! assure clnanly sheared rock
faces and control of overbreak, may be used only if approved. Such approval
may be withdrawn by the Engineer st any time if subsequent results are found
to be umatlsfa(,tory'

2053 MEASUREMENT
1., . The Works prescribed in this Section shqll not be measured for direct

payment, but shall be considered as subsidiary Works the costs of which will be
deemed to be inciuded in the Contract prices for the Pay Items.
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 GECTION 2.06:  EMBANKMENT CONSTRUCTION
2.06.1 SCOPE

i. These Works shall consist of constructing highway embankments, including
preparation of the areas upon’ which they are to be placed; piscing and
compacting gpproved material within areas where unsuitable material has been
removed; and placing and compacting approved embankment material in holes,
pits and other depressions within the right-of-way ares, all in accordance with
the lines, grades and cross sections shown on the Drawings. .

2.08.2 MATERIALS |

i, Material specified in Table 91 or in the A-1, A-2-4, A-2-5 or A3 "when

confined® groups 2s in AAHSTO M145 shall be used when apvailable except for

rock Fill embankments, If material of this character is not available then

materials from A-2-6, A-2-T, A-4, A-H, groups (AASHTO M145) or that

specified under *Special Speclfications' may be used provided it complies with

Tsble 2.1; however, special ettention should be given to the design and

construction. Materials classified as’ A6 or A7 shail not be used. (

&

2. The 200 mm depth of embankment subgrade layer immedintely below the
bottom of sub base shall consist of selected topping materisl : having & 4-day

soaked CBR of at least 25% when tested in accordance with AASHTO T 193

and with a gradation and P.L as specified. under Section 2.07 - "Subgrade
Construction end Topping". ' . o

3. The 600 mm depth of embankment immediately below the topping iayer
shall conslst of material having 2 " 4-day soaked CBR of at least  15% when
tested In accordance with AASHTO T 193 with P1 not more than 15, If not
yock fill . If rock fiil material is used for the bottom 400 mm then thosa

requirment shall apply to the top 200 mm . - ’

4. In aress subject to flooding and prolonged inundation of the embsnkment,
such as st hridge and culvert sites, the material used in embenkment, unless
-rock, shall c;anforzh to AASHTO M 143, Class A-l-g, A-b-b, A-2-4 " - o

5. Where embankments are to be constructed using fine wadi materials or
sand dune materials subject to side slope erosion or requiring confinement for
stabilization purpeses, the embanisnent plating or confining layer shall be
constructed using AASHTO M 145 Class A-i-a, A-1-D, Or A-2-4 materlals or as
otherwise approved. P :

©. Toe mmaterial used in rockf il embankments sh'all consist predominantly of
rock fragments of such size that the material can be piaced in layers of the
thickness prescribed conforining to requirements stated on Tahle 2.2.
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7.  Rockfill material shall be obisined from rondway or tunncl cxcavation
and shall be ‘sound, dense, hard and durable rock cspable of being spread and
compacted as specified. Individuai pieces are to be clean and anguiar. It shall
be the contractor's responsibility to excavate material from rock cuts, whether
by blasting or other inanner, SO that ull excavated materials sre of sultable.
size.

8. When suitable materials of widely divergent characteristics are drawn
from different sources, such materials may, {f approved, be mixed to meet the
embankment requirements. Rock and other materials shall be iacorporsted in
such manner as to avold segregation and an accumulation of boulders, etc at
the toe of embankment slopes.

g7 -« Logs, trees, stumps, weeds, heavy grass, frozen soil, vegetable matter or
other undesirable and poncompactible materials shall not be placed In
embankments. -

16. Rocks, broken cencrete or other sclid materials larger than 160 mm in
any dimension shall not be used as backfill in areas where piling Works are to
be carried out. :

2.06.3 CONSTRUCTION
i General

1.1 Prior to placing embankment material on any area, it snall- have been
cleared and grubbed as specified in Scetion 2.01 - “Ciearing and Grubbing”, and
the foundation prepared as specified herein. ‘

1,2  Equipment used for foundation preparation and for placing, spreading and
compacting embankment materials shall be of approved types and furnished i
sufficlent numbers for the purposes intended,  Provisien and use of such
equipment  shall conform with the relevant requirements of Sectiou 1.12 -

Progrom,

1.3 Draglines shall not be used to construct embankment unless approval is
given and only when special procedures are adopted to keep the layers uniform
and the embankment properly graded and well-drained at all times.

1.4 Surfaces of embankment layers shall be kept properly shaped and drained
at all times. The Contractor shall utilize a sufficient number of motor’ graders
ar tractors to level and maintaln the surface of each layer of embaniunent
during ail placing and compacting operations. .
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SECTION 2.06

1.5  Rockfill shall not be used in the rop 20 c¢m of the embankment {below
the topping). Water must be added as required, and with the approvel of the
Engineer, to achigve maximum compaction.

1.8 Whenever ‘easible, trucks, scrapers, “tractors and other heavy hauling
equipment shall be routed over the embankment in such a manner as will
contribute effectively to compaction of the [ill material,

i

1.7 Where an embankment I3 to be constructed over an area previously
sccupled by a building basement, cellar, irrigation canal, well, any previous
excavation, or adjacent to structures, and where the proper use of normal
compaction equipment is not practicable, the embankment shall be constructed
and compacted in accordance with the backfiling requirements of Section 2.09
- "Excavation and Backfill for Structures” until the use of normal compaction
equipment is practicable. Layers shall not exceed 200 min thickness {after
compaction) and shall be compacted to the degree of compactlon specified for
the embankment}.

1.8 Each embankment layer shall be tes:ed and approved prlbr to placing the
following layer. At least one [ield density test shall be carried out for every
1500 square meters of each compacted layer.

1.8  The Engineer may at any time order suspension, of delivery of materials
to the embankment Sites until previously delivered materials have been properly
placed and preceding layers are leveled and vnifermly compscted to the
specified density.

1.0 Unacceptable material placed In any embankment shall be removed and
disposed of by the Contractor at his own expense. -
1.11 The Contractor shall be respousible for the stability of all embankments
and shall replace all embankment sections which, in the opinion of the
Engineer, have been damaged or displaced due to carelessness or neglect on the
part of the Contractor, or due tc normally occurring natv-al causes, such as
storms, and not attributable t¢ the unavoidable movement of the natural groun
upon which the embankment Is constructed. ‘

1.12 All embsnkment side slopes shall be neatly finished true to the lines and

- not steeper than the slope angles as shown on the Drawlngs. The bottom {toe)
of side slopes shall be graded to 2 well rounded, smooth profile to blend in.

with the adjacent terrain. :

1.13 The side élopes of rockfill embankments shall be thoroughly blanketted
with A-1, A-2-4 materlal, and compacted to the smtesfaction of the-engineer .
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I.14 The Engincer may permit the Contractor to utilize sultable surplus

material at his own expense to widen embankments or flatten slopes, etc within
the right-of-way. Surplus material vsed in such manner shall be compacted to'.
90 per cent of maximum density, but this shall not be measured for payment,: .
When widening embankments, the Contractor shall bear the cost of modifying
the culverts and any protection work necessary.

2, Trial Eubaokmoent Sections

21 Prior to commencement of embankment construction, the Contractor shall
construct trial sections of embankment, for each significant soil category
{excluding rock) te be encountered aiong the line of the highway. Each trial
section shail be 2 laves wide by 100 m losg st approved locations on or
adjacent to the Slte.

2.2  Compaction and other equipment used shall be as specified and listed in

. the Contractor's Equipment Schedule and approved Program of Work. These
trials shall -be used to determine the suitability of materials, the most suitable
field moisture content of the different soils and the relationship between the.
number of compection equipment passes end density attained. .

2.3 . The initisl sections of highway rock embankment shall serve as the ‘trial.
sections for rock fill, in order to establish the optimum degrees of consolidation
for the different layer thickness. This shall be obtained by compaction trialg
correlating number of pases of the roller with settlernent of the layer, or by
different opproved methods.,” Thé maximum permitted layer thickness shall be”
related to the unit weight of the vibratory roller and for compaction, as glven
in Table 2.4, and shall not exceed 100 cm loose thickness, )

| TABLE 2.4
Maximm Thickness of Layer Minlmun Roljer Mass*
{Loose Thickness) {Kgfm Wideh)
C4oam 2300 - 2900
60om- ‘ 2800 - 3600
. . 80cm : : ‘ 3600 - 4300
over 100am , , 4300 - 5000
* Foi.nzultiple rollers, this shall be assumed as the high axle load.
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3 T Foundation Preparation -

31 If the original surface upen -which embankment Is. 1o be'piaced. is an
existing roadbed, the surface shall be plawed, scarified, or otherwise broken up
regardless of the helght of the embanktent to be placed thereom.

1.2 Clearing and grubbing, and removal of tree STurmps, ‘shall be undertaken.

. The degree of compaction for the area to be clesred shall then be determined.

The top 150mm of the surface on which the "g:mbankment.——nf less than 1.5m
height s to be placed shall be scarified, brought to 2 yniform molsture content .
within the specified range, and compacted to the density specified for the
embankment. Co , , :

33 Where embankment ls to be placed and compacted on hillsides or where
new embankment is 10 be vompacted against existing embsnkments OF where
embankment is bullt part width at a time, the slopes steeper than 3:1 (V)
when measured at right gngles to the highway centerfine shall be continuously
benched 8s the embankment is brought up in lsyers. Benching shall be of
sufficlent width to permit operation of spreading and compaction equipment,
and in sny casg not less than 2 m wide except where insufficlent width Is
available between existing and new embsnkments. Each - horizontal cut shail
begin at the {ntersection of the original ground and the vertical sides of the
previous cuts. The vertical face of each bench shall not be less than 1 m in
height and not exceed 2 m. Authorized benching shall be measured 8s highway
excavation.—— U ‘ : v

3.4 Where embankment is to be placed aud compacted on wadl siopes, the
entire slope area shall be graded end trimmed to remove any vertical faces and.
overhangs. The final graded slope shall pot be steeper than 1.5:1 (H:V). The
slope shall then be continuously benched as the embankment Is prought up in.
layers, all as described above for embunkment of hillsides.

3.5 Al surfaces tO recelve rockflll sre to be cleared and all vegetation
removed off site before filling is placed. All unsuitable soil shall be removed |
to a depth as required by the Engineer. goil surfaces are to be scarified and
recompacted to al least 95% of the maximum dry dersity as modified AASHTO
(T-180). Compaction is to be to @ depth of at lemast 200 mm below ground
surface. Hard or smooth surfaces are to be roughened before filling is placed.
Existing road surfaces and the like sre to be broken up and removed.

3.6 Rockfill shall not be placed on any slopes steeper than 1:1, All slopes

steeper than 1:l shall therefore be regroded to @ slope of 1:1 or shallower and
all verticel faces and overhangs removed.
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4+ Embsuknent Construction

4.1 Roadway embankment consisting of soil or granular material shall be
placed in horizoatal layers not exceeding 250 mm thickness {before compaction),
shall be compacted as specified and shall be approved prior to piacing the next
layer. The thickness of the first layer over areas of Class A-3 dune sand may
exceed, 250 mm in order to bridge these areas, Approximately .uniferin
thickness of each layer shall be achieved prior to compaction. As - the
compaction of each layer progresses, continuous leveling -and working of the
material shall be carried out to ensure uniform density. The.gorrect moisture
content shall be maintained at 4l times.” = k

4.2  Where embankments are to be constructed to a height in excess of 1.5 m
above top of original ground level the Engineer may approve layer thickness up
to 300 mm (after compaction) If the Contractor's equipment and the nature of
the material result in the required density throughout the layer thickness.

4.3 When the moisture content of the embankment material does not fall
within the required moisture range, (optimum moisture 2%} water shall be
added and thoroughly mixed iito the soil by approved methods or the material

shall be aerated, whichever is necessary to adjust the material to the required
mofisture. content.

4.4 When water is added to embankment material, the amount added shall be
sufficient to provide a moisture content within. the required ranmge plus a
reasonable additional samount to compensate  for evaporation and other
- unavoidable losses. Water added in excess_of this. amount shall be removed by
agration or other approved means at the Contractor's expense.  Satisfactory
methods and sufficient equipment shall be used for the furnishing and handling
of the watér in a manner that will minimize loss due to evaporation or waste.

4.5 Embankments that comsist of rock-seil material with sufficient soil to

make rolling feasible, shall be placed and compacted in an approved manner and
to the required degree of consolidation. Water shail be added as and when
directed to assist in the compaction of such materials.

46 In the case of embankments which are to be formed of epproved rock~
soil material containing an appreciable quentity (normelly pot exceeding 30%
greater than 80mm) of rock fragments and which cannot be placed in layers of
the thickness prescribed without crushing, pulverizing, or otherwise breaking -
down the fragments, the embankment may be constructed In layers not
excegding In thickness twice the average size of the largest rock fragments snd
in any case not exceeding 600 mm (before compaction}.
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47  Rockfill materisis shall he placed in such a manner that the larger rocks
are well distributed and the voids are filled to the maximum practical extent
by smaller particles, each layer shall be bladed into a neat and homngeneous
aass prior to compaction. Any rocks found protrudifig from the leveled surface
shall be removed and replaced Ly smaller particies. Initial breakdown
compaction shall be performed with heavy bulldozers. After compaction each
layer must be tested, using either the Survey Test or the Plate Bearing test,
and approved by the Enginser before the next layer is placed. survey test shall
be carried out for each layer while plate hearing test shall be carried out for
every second layer . The top two layes shall be tested by both methods . If
plave bearing test result shows successive satesfaction result then the engineer
could reduce the number of repetitions of such tests. Oversize rock pieces
may be used in bigh rockfill embankments to a level 3 metres below sub-base.

When rock fregments of size exceeding 600mm sre used, they shouid be
covered,

2.06.4 ‘ TESTING
E. Genesal

1.1 The Englneer sholl test the compaction of solls and the consolidation of
rock and rock-soil materials in accordance with these Specifications to ensure
that adequate compaction or consolldation hes been achieved. All such tests
shall be fully documented by the Contractor, in ap approved manner.

1.2 In the case of cohesionless, free draining rock-sod materials, where
maximum density tests fail to produce a well defined moisture - density
relationship, the relative density test shall be used, alternatively an electronic

--compaction--meter—er—-any _other- approvedtest- equipment shall he _provided by _

the Contractor and used to determine the degree of consolidation achieved.

1.3 To determine the degree of consolidstion for embankment consisting of
rock fill, average differential settlement values shall glso ‘be determined from
surveys of an adequate number of grid point elevations as and when directed,
at the commencement of, during snd after embankment constructlon. For full
details of the method (The Survey Test) refer to clause 3, page 2-28, Degree
of consolidation for rock materials. :

1.4 If it is reguired to determine the modulus of soll reaction by the Plate
Bearing test, this shall be undertaken usipg the method given In AASHTO T222-
81 (1988).

2. Stsndards of Compaction for Soil
and Gramdar Materials

2.1 The following compaction standards shall apply to embankment materiais
other than predominantly rock materials, The "maximum density of soll type
materials shall be the modified maximum density determined In accordance with
AASHTO T 180 (Method D). The "relative density” shall be the reletive density
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determined in accordance with ASTM D4254, which ideatifies the state of
compactness of the material with respect to its loosest and densest stote. The
relative density shall be the standard to which the field density is referred for
comparison in the cese of cohesionless, free draining granular materials.’

22  Soil. type mawerials shall be compacted to at least Y95% modified
maximum density for the full depth of embankment. The €00 mm of
embankment material immediately below the topping layer shall be compacted
to at least 100% modified maximum density, Moisture content shall be within
plus or minus 2% of optimum at the time of compaction.

%3  Coheslonless, free draining granular materials’ (of 75 mm maximumi siZe.
and ‘with not more thap 15% passing 0.075 mm (No:. 200} sleve) shsfl be.
compacted to ot least 75% of relatlve density for the full depth of.
emnbankment.  The 600 mm depth of such material immediately -below the
topping layer shall be compacted to at least 80% of reiative density.

24  Minimum  in-situ sell” tests required during  the construction of
embankment are listed on Table 2.5, : i

2.5 Al suitsble surplus material utillzed to widen embankments or flatten
slopes, etc within the right-of-way shall be compacted to at least 90% modified
maximum density. '

3. Degree of Cansolidation for Rock Materials

3.1  To epsure preper compaction of rockfill embankments; the contractor
shail be required to conduct compaction tests uslng equipment and inaterials
gveilable in order to determine the best compaction control criteria.

3.2 A rockfill test sectlon shali be placed on 2 firm surface approved by the
Engineer, and the material and layer thickness shall conform to the
requirements of these Specifications.

3.3 The test sectlon shall be of sufficient dimensions to permit the

znd no fewer tham 3 points on any ope line and no point less than three meters
from the edge of the lsyer. The arrangement of the levelllng polnts shall he
approved by the Engineer.

3.4  Compaction shall then commence with a minlmum of three passes of a
vibratory roller. Leveling points are then established.  Short lzngths of
painted steel bars hammered flush with the szurface of the rockfill have been
found suitable for this purposs. A level readlng is tskea at zach leveling peint

establishment of at least twenty leveling points on 8 § meter (5m) square gridd,
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on top of a moveable 30 cm square flat steel plate. A hole drilled in the
center of the plate will enable 8 visual check to be made that the plate I8

iocated centrally over the bar esch time,

3.5 Further readings sre tsken at the leveling points after two additlonal
passes with the roller, If the average settlement Is less than half of cvne per
cent (0.5%) of the average compacted layer thickness, or as determined by the
Engineer, the rockfill compaction test is complete.

3.6 If the average settlement is more than half of one percent {0.5%j, two
additional passes of the roller are required and the leveling procedure repeated.
if -the average settlement is now less than half of one percent {0.5%), the test
is complete. If not, this step is then repeated. )

47 The total number of passes of the rolling equipment necesssry to obtain
the required result will establish the minlmum number of passes (o be used on
the rock embankments, The contractor shall then use this simplified procedure,
. thet is, the eguipment, rolling pattern, and number of passes, during the
construction of rock embankments.  However, in no case shall the number of
passes be less than five (5). -

38 This verification procedure shall be conducted for esach change of
materiel and at least once each week during the initial stages of comstryction
until a2 religble rolling pattern is established, The' frequency can then be
reduced as approved by the Engloeer. i
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TABLE 2.5

Required Tests and Minimon Repetitions for Farthworks during Bxbankrent
Construction ' )

Custrol on Site {The Road) -

Required Tests Repetitions Reguir’ii;i
1.. Maximun dry density e -t‘eét for every 1000 ! an.
{Procior) for each-layer
2, Soil Classification as per
{AASHIO) -
3. Any other tests as required ¥hen materials changed
per Special Specs, and
Drawings’
4. Fleld Density *For every 1500 nr? for each

layez_-_ o

- 3.9  Documentatfon of the rockfill compaction tests shall be maintatned in the
"~ project records. -

4, ~ Monitoring Settlement of Rockfill

- 41  On completion of the cmbankment, the contractor shall carry out precise

leveling of the crest of the embankment. This shall consist of feveling
transverse sections (a minimum of five peints) at 8 maxkmom spacing of 30 m
_slong the embankinent. These shsll be referenced to 2 stable approved datum.
Leveling shail be carried cut at sultsble time Intervals until the average rate
of settlement over a period of une month does not exceed 0.05 mm per day.
-No permanent pavement construction will be permltted until the specified
criteria s achieved. : : '
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2065 MEASUREMENT

1. All embankment, of whatever type, shall be measured as "ynclasaified"
which shall be deemed to include all materials of auny psture, including siits,
clays, sand, gravel and granular materials and fractured, jointed and solid roCk.

2. Embankment Construction shall be measured by  cum of approved
unclassified 1mmterial placed, spread, watered as necessary, compacted and
finished, and gccepred. Measurements shall be of velumes computed from cross
secticns shown on the Drawings and the original ground elevations, loex the
volume of subgrade layer (topping) which shall be measured separgtely 8s
prescribed in Section 2.07 - "Swhgrade Construction end Topping”.

3. The volume of embankment displeced by pipe culverts, hox culverts and
associated end walls, bridge plers and Bbutments, shall be deducted from the
imessured volume of embsnkment. No dedutrion shali be made for pipes less
than 500 mm {n dlameter and associated end walls,

4, Surplus inaterials utilized st the Contractor's option within the ROW but,
beyond the cross sectlons shown on the Drawings, shall not be measwed for
payment.

5. Replacement of Unsuitable Material {the excavation and dispesal of which
are measured under "Highway Excavation”) shall be measured by cublc meter of
approved unclassified meterial furnished from approved sources, “placed, spread,
watered @s necessery, compacted, finished as directed, and accepted.
Measurements shall be of volumes computed fromi the cross sections shown on
‘the Drawlngs and the depths of excevation of unsuitable meterisi ordered by
the Engineer, and peid for under item for Embankment.

6. No sdjustments or silowances of any kind shall be made In respect of

expansion or shrinksge of earthwork "volumes which may cccur during excavation

and compaction Works.

. Searlfying old rosdbeds, constiuction of the trial ernbankment section if
it is outside the road end foundation preparation, testing {ncluding furnishing
and using an spproved type electronic compactlon meter and grid psttern
consoildation surveys, and other ancillary embaniment.  Works shall ‘not be
measured’ for direct payment, but shall he considered as subsidlary “Works the
costs of which will be deemed to be included In the Contract Prices for Pay
lems.

PAY TIEM UNIT OF MEASUREMENT
i) Fimbankment Construction Cuble Meter {oum)
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'SECTION 2.07:  SUBGRADE CONSTRUCTION AND TOPPING |
12.07.1 SCOPE

1. These Works shall consist of furnishing materisls, constructing the
‘subgrade layer and prepering the subgrade surface (top of subgrade , P.G.L)
ready to receive the pavement structure and shoulders, all as and when shown
on the Drawings. '

2. The subgfade léyer is the 200 mm minihmm depth of selected materlal

(topping) immediately below the subgrade surface {top of subgrade , P.G.L).

3. Construction using cement, bitumeén or lime stabilized material for the
subgrade . layer, shall be as specified in Scction 2.08 - "Stabillzed Subgrade
Construction™, ,

2.07.2 MATERIALS

1. Topping shall consist of selected borrow material having a 4-day soaked
CBR of not less than 25% when tested in sccordance with AASHTO T 193
when compeacted at 100% of modified proctor AASHTO (T-180-D) end having a. .
maximum P.J. of 12%., Topping gradation shall be reasomably smooth without
gap grading. All topping material shall pass 75 mm sieve and not more then
18% shall pass 0.075 mm (No. 200) sieve. T

2, In situ material shall be deemed to be rock if it is natural solld minersl
matter occurring in large masses; if it is noun-ripable by D8 or equivalent; and
if 100 mm diameter core specimens, . when tested in accordance with
ASTM D?2938, have a crushing strength of at least 7 MN/sqm (70 kg/sg.cm)
when dry and at least 4 MN/sqg.m (40 kg/sq.cm) when tested after soaking In
water for 24 hours, :

3 Minimun tests reguired on subgrade are listed on Table 2.6.
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7% b 3 B

TABLE 2.6
Required Tests and Minjmun chctltxons for Ehrthworks ior Sub—grade and
prpiug
Description Required Test Repetitions regquired ‘ N
: for all Tests .
Top 60 au of 1. Proctor *One test for every :
evbanlrent belw 1000 I.m. for each
. sub-grade -layer )
2. Gradstion of #hhen materials
materials changed
3. Plasticity Index
4. Clasgification of
materials as per
A0
5. C.B.R.
6. Any other tests as S ,
required in Speclal ' ‘
Specs. and Drawings
7. Field Density - *Test for every
150 or 100 l.m
for each layer
Sub-grade layer 1. Proctor #One test for svery o
{selected topping) 500 i.m. for
_each : ‘
layer

Gradation of materials

Pilasticity Ipdex When materials
changed

C.B.R.

Any other tests

25 reguired in

Special Specs. and

Drawings ,

Field Density *ne tegzt for every

1500 or 100 1.m.

- for eash layser

Thickness of layer
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| - SECTION 2.07

;“ 2.07.3 CONSTRUCTICN
1L Subgrade in Cut -

L1 Where the subgrade is located in rock, the subgrade, unless shown
‘| otherwise on the Drewings, shall be undercut to a depth of 200 mm by driiling

or blasting as directed. No rock shall project more than 5¢ mm above the
undercut surface elevation. The subgrade ioyer shall then be constructed using
approved topping material, as specified for subgrade in embankment. .

1.2  Where the subgrade is on in situ soil which is of a quality and CBR
value at least equal to those specified for topping, the 200 mm depth of such
material Immediately below top of subgrade shall be scarified and all roots,
sod, .vegetable and other undesirable matfer and stones larger than 75 mm in
‘ any dimension shall be removed. ' The iateriul shall then be brought to 8
- uniforin molsture content within the specified range and compacted to 100%

| AASHTO T 180 (Method D) maximum density.

i1.3 Where the subgrade is on in situ soll which is unsuitable for retention as

the subgrade lmyer, the 200 mm depth of such material immediately below the
top of subgrade. layer shall be subexcavated, hauled awsy and disposed of. The
subgrade layer shall then be constructed using approved topping material, B8
specified for subgrade in cmbankment . If the material below sub-grade does
not satisfy the requirment of top 60 cm . It shali be excavated for further 20
cin and replaced by sultuble material to satlsfly the requirments ‘of section
2.06.2-3. o ‘ :

2, Subgrade in Embankment

2.1 The 200 mm minimum depth of embankment immediately below top of
subgrade shall consist of selected, approved topping material. The topping shall .
be spread in one layer over the full width of the top of embankment, brought
to a uniform moisture content within the specified range and compacted te
100% AASHTO T 180 {(Method D) maximnum density.

‘3. : Swiave Tolerances

3.1 Al finished elevations, lines and grades shall be in accordance with the
details shown on the Drawings. Each cross section shall be checked at
maximum Intervals of 25 m, at each change in cross slope and elsewhere as
directed. :

3.2  The tolerances on elevations of finished subgrade, top of embankment
under the subgrade layer and subexcavated {undercut} surface shall be as
follows: ;
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Surface Tolerances

Finished Subgrade:
Soil +«10 or -30 mm
Rock (if approved] +50 or -50 mm
Top of Embankment or
Subexcavated Surface:
Soil +10 or -30 mm

3.3 When the finished subgrade surface is tested with a 4 m long
-strolghtedge placed pmrallel to, or at right angles te the centerline, the
maximmum depression of the surface from the testing by straight edge shall be
30 man.

£, . Maintenance. of Fioisbed Subgrede

4.1  The finished snd approved subgrade shall be continuously -maintalped in a
smooth, well compacted and properly drained condition until the sub-base {or
base) course is constructed. Reapproval of the subgrade wiil be required if the
overlylng course Is not constructed within 14 days of subgrade completion or If
the -subgrade layer is damaged by traffic or any other causes prior to the

piacement of the sub-base layer.
. §

2074

1. ‘Subgrade layer or layers in undercut rock, in subexcavsted soil and in
embaokment, shall be measured by cu.m of approved tdpping material furnished,
spread, compacted, completed, and accepted. Measurements shall be of volumes
computed from the cross sections shown on the Drawings.

2z Subgrade layer or layers in approved in situ material shall be measured
by sq.m of subgrade layer scorified to a minimum depth of 200 mm locluding
removal of undesirable matter, compacted, completed, eand accepted.
Measurements shall be of aress computed from cross sections shown on the
Drawings.

3 Subexcavation of soll material snd undercusting of rock below top of’
subgrade shall be measured ss unclassified excavatlon, as prescribed in Section
2.03 - "Highway Excavation”. N

4, No adjustments or aliowances of any kind shall be made in respect of

expansion or shrinkage of earthwork volumes which masy occur during excavation
and compaction Works. \
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5. Maintenance and drainage of finished subgrade, retesting for reapproval,
disposal of surplus materlals and other ancillery subgrade Works shall not be
meassured for direct payment, but shall be considered as subsidiary Works the

costs -of which will be deemed to be included In the Centract Prices for Pay
{tems. :

PAY ITEM ; METHOD OF MEASUREMENT

{1)  Subgrade Layers
(tepping) Cubic meter {cu.m)

{2}  Subgrade Layers
{in situ material) Square meter (sm_m)
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SECTION 2.08: STARILIZED SUBGRADE CONSTRUCTION

2.08.1 SCOPE

i. These Works shall consist of furnishing mixing, spreading, compacting and
{inishing the subgrade layer, composed of sand, sandy gravel, sandy clay soll or
similar mafefials, stabilized with cement or bitumen or fime es appropriate, 8s
and where shown on the Drawings, ‘

2.68.2 MATERIALS

L Cément, bitumen end lme for use as stebillzing agents shall conform
with rhe relevant requivements of Section 3.01 - "Materisis". Unless shown oo
the Drawings the Engineer will determine the type of cement to be used or

the type . ant grade of bitumen to be used, or whether hydrated lime or
guicklime shall be used.

2 The material to be stubillzed sholl conform with the gradation and other
requiements specified for the pacticular stabliizing agent to be used,

3. Curing ¥=a1 shall consist of an spproved proprietery curing compound, or
MC-70 cutback bitttnew to Prime Coat standard as specifled in Sectlon 4.01 -
"Materials" and Section 4.u2 - "Bituminous Prime and Tack Cost”,

4. Water shall be potable and susll conform with the relevant requirements
of Section 5.01 - "Concrete and Concrete Mixes and Testing".

2.08.3 CONSTRUCTION OF TRIAL SECTIONg

1. At least 1} days before commencement of Site stshilization Works and
after completion of leboratory mix deslg., the Contractesr shall lay trial
sections for each type of subgrade stabilization intended to be constructed,
Eech trlal section shall be 2 lanes wide hy 100 m long, at approved lacations
on or ciose to ibe Slte.  Each trlal section shall be lald uslng the name
matérials, mix proportions, mixing, spreading and compaction equipment, and
construction procedures, proposed for use in the Works,

2. fach trial section shall serve as a field verification of the laboratory

mix design. The results of the dry density and moisture content measurements
made In the trial section will be used in assoclatlon with the laboratory tests
to establish the required molsture content and mintmum compaction effort to-
be attained in the Site stabilization Works.

3. Each trial section shall alse demonstrate the adequacy eof mixing,
spreading and compaction equipment and the sultability of the methods snd
organization proposed.
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08.4 CONSTRUCTION GENERALLY

1. Construction of stabilized subgrade layers in cut and in embankment, and
the maintenance of finishea subgrade, shall conform generslly with the relevant
requirements ‘of Section 2.07 - "Subgrade Construction and Topping" and with
the requirements specified herein for each type of stabilization to be executed
as part of the Works, :

2.08.5 CHEMENT STABILIZATION PROCEDURES
1. - Mix Deslgn

i.1  The material to be stabilized shall, unless otherwise approved, be &
neturglly occurring silty or clayey soil with a P not exceeding 20% and L.L.
not srceeding 45%. If the pH wvalue of scil is less than 128, up to 2%
calcium chloride (based ov laboraiory testing) may be added to increase the
alkalinity,” The soil shall contain not more than 4% sulphates and not mere
than 8% chiorides. o

1.2 The cement content and optimum moisture content for the soil-cement
mix shall be determined as specified in Section 3.04 - "Stabilized Courses”.
The minlmum compressive strength at 7 days: after molding shall be 4 MMN/sq.m
{40 kg/sq.crn} and the cement content of trial mixes shall be adjusted until
this strength is achieved. o

1.3  The maximum volume change (swelling) shall be 2% and the. maximum
loss in weight shall be 7%, when cylinders are molded ond tested in accordance
with MSHTO T 133, Method B,

1.4 Cement coutent and water content of the mix on the Site shall each he
within -0% to +2% of the approved mix -design. . : '

2. Mizing, Placing, Compacting and Finiching

2.1 Mixed In place procedures will normally apply in the case of subgrade
stabilizaticn when the soll- tw be stabilised is = naturally eccurring, In situ
material. : I

2.2 Equipment used for scarifying and pulverizing the In situ soil, mixing the
soil’ and - cement  and "compsacting end finishing the soil-cement subgrade layer,
shall be of approved types and shall be operated all as. specified in Section 3.04
- "Stabilized Courses”.
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‘2.3 Plaut for batch mixing or continuous mixing of soll and cement shall be
of approved types and shall be operated all as specified in Section 3.04 -
"Seabilized Courses'”.

%4 Where batch mixing or continuous mixing is approved, the squipment used
for transporiing, placing, spreading, compacting and finishing the soil-cement
mix shall be of approved types and shall Le operated all as specified In Section
3.04 - "Stabilized Courses”. :

28  Procedures for masking good any areas lower than the allowable
tolerances and the spplication of a curing seal to the completed surfsce shall
be as specified in Section 3.04 - "Stabilized Courses”. '

2,08.6 TESTING. OF CEMENT STABILIZED
. Sempling and testlﬁg shall be as specified in Section 3.04 - "Stabilized

Courses”, except ss follows:
1.1 Cement content in accordance with AASHTO T 144
5.2 Gredation of mix in 'accurd.f;nce w%i}hAASHTO.‘T 88 .
2,08.7 BITUMEN S’!‘Aﬁm;ﬂON PRQCII}URI'I‘:
i.. . Mix Desige

1.1 The material to be stabilized shall, unless otherwise approved, be a
naturally occurring sand, or silty or clayey gravel, with a P.I. oot exceeding
i5% and L.L. not exceeding 35% sod with’ not more than 35% passing
2.075 mm {No. 200} sieve, '

1.2 ‘the optimum bitumes content for the soil-bitumen mix shail be
determined ss specified in Sectlon 3.04 - "Stabiiized Courses”.

1.2 The minlmum compressive strength of cylinders at 7 days after melding
and at 25 degrees €, shall be 2 MN/sqm (20 kg/sq.cm) and the Marshall
stability shail be 2,000 N (204 kg). .
1.4 The Index of Retained Strength when tested in sccordance with AASHTO.
T 165 shail not be less than 70%. :
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2. E Mixing, Placisg, Cowpacting and F inishing
2.1 Mixed in ploce procedures will normally spply In the csse of subgrade

stabilizatior when the soil to be stabilized is a naturally occurring In situ
. material.

2.9  Fquipment used for scarifying and pulverizing the in situ soil, applying
the bitumen snd mixing the soil and bitumen, and compacting and finishing the
soil-bitumen subgrade layer, shall be of approved types and shall be operated all
as specifled in Section 3.04 - "Stabilized Courses”.

23 Plant for batch mixing or continuous rmixing of ceoil gnd bitumen shall be
“of opproved types and shail be operated all ss specified In Section 3.04 -
“Sabilized Courses'.

2.4  When batch mixing or continuous mixing is spproved, the equipment used
for transporting, placing, spreading, compacting and fioiehing the soli-bitumen
mix shall he of approved types and shall be operated all as specified in Sectlon
3.04 - "Stabilized Courses™. :

2.5 Procedures for making good any areas lower than the alipwable tolerance
and the application of a curing seal ‘to the completed surface shall be a8
specified in Section 3.04 - "Srabilized Courses’.

2.08.8 TESTING OF DITUMEN STABILIZED
SUBGRADE
1. Sampling ond testing shall be s specified in Sectien 3.04 -~ *Srabilized
Cosrses™.
2.08.% LiME STARNIZATION PROCEDURES
1. Miz Design

1.1 The material to be stabllized shall, unless otherwise epproved, be @
aaturally occurring clayey grevel, clayey sand or leen cluy soil with not pore
than 50% pozsing 0.425 mm {No. 40) sieve, The soil shall be of a standard
‘acceptable for use In embankments. '

1.2 The lme content and optimum moisture content for the soil-lime mix
shall be determined as specified in Section 3.04 - "Stabilized Courses”. ,

1.3 The minimuin cylinder compressive strength at 7 days after molding shall
be 1 MN/sq.m {10 kg/sq.cm).
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1.4 Lime cohtent and water content of the mix on Site shall each be within.
-0% to +2% of the approved mix design percentages.

2. Safety Procuuilions

2.1  Safety precautions when handling guicklime or hydrated lime shall be
observed, as specifled in Section 3.04 - “Srahilized Courses”.

3, Mixing, Placing, Compacting sod Finishipg

3.1 Mixed in place procedures will acrmally apply in the case of subgrade
stabilization when the soil to be siabliized fs a naturally nccurrlng, In situ
meaterial. :

1%  Fquipment used for scarifying and vulverizing the in site soll, mixing the
sof) and lme {either dry or vs 8 slurry), and cempactiog snd finishing the soll-
Hime subgrade layer, shali be of approved types and shall be operated sl as .
specified in Section 3.04 - "Stabilized Courses’, :

23 Plant for batch mixing or continuous mixing of soil and Hme shali be of
approved types and shall be operated ail as specified in Section 304 -
"Seabilized Courses”. : ‘

24  Where batch mixing or continuous mixing is approved, the equipment used
for wamsperting, placing, spreading, compacting and finishing the eoil-lime
subgrade layer shall be of approved types and shall be operated all as specified
in Section 2.04 - "Stabilized Courses”.

2%  Procedures for making goeod any aress igwer than the sllowable
rolerances and the application of & curing seal io the completed surface shall
‘be as specified in Section 3.04 - "Stabilized Courses”.

2.08.10 TESTING OF LIME STABILIZED SUBGRADE

1. Samp’ﬁ:zg gnd testing shell be as specified in Sectien 3.04 - "Stabilized
Cowrses”,

20811 SURFACE TOLERANCES

k. Al slopes, ines and grades shall be in accordance with the details shown

on the Drawings. Fach cross section shall he checked st maximum intervals of
25 m, at eact change in cross slope and elsewhers ss direcied, ‘

2. The smoothmess of finished subgrade surfaces end the tolerances on
elevations of subexcavate. iundercut) surfaces ond on finished subprade surfsces
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shall conform with the requirements specified in Section 7.07 - "Subgrade
Construction ang Topping",

2.08.12 MEASUREMENT

i. Stebilized Subgrade Layer in undercut rock, in subexcavated soil and in
embankment, shall be messured by cum of each type of stabilized materis]
furnished, spread, compacted, completed, and accepted, Measurements shall bhe
of volumes computed from the cross section shown on the Drawings.

2, Stabilized Subgrade Layer incorporating naturaily occwrring in situ soll
shall be measured bv the cum of subgrade layer scarified, pulverized, mixed
with stabilizing agent of each type, compacted, completed, and accepted,
Méasurements shall be of volumes computed from cross sections shown on the
Drawings.

3. Measurements shall also be made of the Trial BSection or Sections In
accordance with the length, width and thickness of each completed Section
ordered by the Engineer, if it Is outside the road.

4. Subexcavation of soil wmaterizl snd undercutting of rock balow top of
subgrade shall be measured as unclassified excavatiog, as prescribed under
Section 2.03 ~ "Highway Fxcavation'.

5. No adjustments or silowsnces of any kind shail be made in, respect of
expansion or shrinkage of earthwork volumes which may occcur during excavation
and compsction Works, :

&, Maintenance and drainage of finished subgrade, retssting for reapproval if
necessary, disposal of surplis materials and other sucillary subprade Works shall
not be measured for divect payment, but shall be considered us subsidiary Woris
the costs of which will he desmed to be fncluded in the Concrmct Prices for

-

Tt S ads

Fay Items,

PAY ITEM IINIT OF MEASUREMENT

{1} Cement Stabilized Subgrade Layer:
Imported Soil Cubic meter {cu.m)
In Situ Soil Cubic meter {cu.m)

{2} Bitumen Stabillzed Subgrade Layer: '
Imported Soif Cubic meter {cu.im)
in 8ity Seil Cubic meter {(cu.rol
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{3} Lime Stabilized Subgrade Layer:
imported Sall ‘ Cubic meter {cu.m)
Cubic meter {cu.m}

in Situ Soil

2
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SECTION 2.09; EXCAVATION AND STRACT URAL

BACKFILL
2.059.4 SCOPE
1. These Works shall consist of all excavation ip any material for bridges,

underpasses and overpasses; for hulidings and pumiphouses; for culverts, storm
drains, utility ducts and  underdrains; for drainage and utility structures: for
retaining walls of all tyves; and for other major and mitor struciures;  and
including  all tecessary clearing and grubbing; bailing; drainage; purnping;
shesting; temporary shoring and cribbing; construction of temporary cofferdams.
or cribs; and disposal of all excavated material and backfilling with suitable
approved material; all as and where shown on the Drawings,

2. These Works shall also include the removal of those portions of existing
structures belew ground which would in any way obstruct or Interfere  with
tonstruction of new structures.

3. As part of the "nspection of Sige" obligations under Clause 11 of the
General Conditions of Contract, the Contractar wili be deemed te have
savisiled himself, at the time of tendering, as to the type and nature of soils
and rock that will be encountered in structural excavations.

2.05.2 EXCAVATION
1, Seneral '

LI The Contractor shall notify the Engineer a sufficient time in advance of
the beginning of aily excavation for structures so that the Engineer may, where
fecessary, survey and record the cross sectional elevations and Measursments of
the existng ground and existing structures affected by the propossd structurs,
Any materisls -removed or excavated before these measurcments bave been
taken and approved by the Engineer wili not be paid for.

}.2  The Contractor shall be solely responsible for the safety at all times of
all Toundation ang trench excavations whether supported or ovherwise. Approvai
of the Contracior's Support system or omission of a suppert system for any
excavations shall not absolve the Contractor from his soie responsibllity in this
regard.,

L3 The sides of i) foundation pits and trenches shali be vertical unless
otherwisg shown on the Drawings and the walls shall be adequately supported at
all times., Wallg more t¢han 1.5 m in depth shall be sloped at a safe slope or
supported in an approved manner unless the materia! through which the pfvt_or
trench is ecut is deemed to be sufficiently self supporting and net requiring
_external support, ' ‘
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1.4 The Contractor shall take necessary precautions, including shoring or
otherwise, to protect employees in the excevation and on the ground above.
The Englneer will not enter excavated areas to approve the foundation and
further Works until he deems the areas to be safe.

1.5 In areas where the excavation is adjacent to public roads and walkways,
the Contractor shall erect all necessary borricades, barriers, enclosed walkways.
and warning signs nscessary to restrict the exposure of the public to the
excavation. All such safety measures shall conform with the requirements of

Section 8.10 - "Malatenance of Traffic and Detours and shall be subject o
approval,

1.6 Pits and trenches shail be kept free from water unill footing concrete
nas heen placed or pipes have been installed. The Centractor shall winhuize,
to the maximurn extent practicable, the length of iime that excavated areas
are open. He will be held rvesponsible for gamage due to weather, equipiment,
and other causes ¢uring periods when the excavations are left open.

1.7  The Contractor shall scheduie the Works so that no escavation Is left In
an exposed condition for a perind greater than 30 days unless otherwise
appreved. If the Coentracter fails te smeet this requirement, the Enginecr may
order the Contractor to suspend further excavation untll the construction
progress enables the Contractor to meet such requirement.

1.8 In ereas where the excavation is adjacent to public highways and
walkways, 50 excavation shall be scheduled to be left in sn expesed condition
for more than 7 days unless otherwise approved.

1.9 The Contracter skall schedule highway excavation and embankment and
drainage Works so that they complement coch ether. if the Ceatracter’s
earthwork progress exceeds the progress of the drainege construction to the
point where the highway becomes 2 dam to cross drainage, the Engineer may
order the Contractor to open adequate waterways through the highway st the
locations where drajnage structures are to be instuiled. Any damsge to the
highway caused by water pussing through these openings shall be repaired at the
Contractor's expense, )

£.10  The Contractor must notify the Engineer of any cracks or sign of failure,
immediately when such signs are noticed, ‘

Z. Temporary Shoring and Cribbing
2.1  When shoring and/or cribbing is required to protect adjacent property or

10 protect the pabiic during comstruction, the Contractor's design for such
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shoring and cribbing shall be submitted for approval prior to commencing its
canstruction,

2.2 All shoring and cribbing shall be designed with sdequate factors of safety
to serve with minimel malntenance, for the duration of its intended use, and
shall Include sdequate safety provisions to protect the public from construction

© activiries,

2.2 Netwithstanding any approval of temporary shering and  cribbing the
Contractor shall be solely responsible for the adequacy of their construction apd
for maintenance snd all necessary safety precautions associated therewith.

3. Excavation for Bridges, Usderpssses sud Qverpasses
aod oter Major Structures

31 The foundations for bridges, underpesses and overpasses, buildings,
pumphouses and other major structures, shall be excavated in accordance with
the dimensions es shown on the Drawings and shall be of sufficient szize o
permit. the placing of the full width and lesgths of the footings with full
herizontal beds.

3.2 The excavetien shall be carrled to the elevatlons shown on the Drawings
or as established by the Engineer. Borings and soil tests, made during design,
and sctual investigation of the completed foundation excavation shall he utilized
by the Epgineer to determine flnal depth. No concrete shall be pladed prior to
approval of the excavation nlt, :
3.3 The Contractor shall be responsible for ensuring by testing or stherwise
that the soil at foundation level has not less than the bearing capacity as
shown on the Drawings. '

34  Unless shown otherwise on the Drawings, the bottom of all excavations

- shwil be covered with » 75 mm minimum depth of lean (blinding) concrete Class

et

15 to sorve as a working platform.

3.5  Foundation pits or trenches shall be of sulficient slze and provide
minimum  sufficient working space to permit construction of structures or
structure footings of the full width and length shown on the Drawings.

3.6  Where footings are to be copstructed using formwork, the excavations
shall generally not extend more than 500 mm beyond the maximum dimession
on each side of the proposed footing unless additional working space is clearly
required snd approved, by the Engineer. Any unauthorised overwldth of
excavatlon beyond the lstera! limits shown on the drawings or approved by the
Engineer shall be backfilled with selected £l and compacted.
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3.7 Where footings are to be located, in or adjacent to firm, original ground
and where formwork is vot requlred or ordered, sny unauthorized overdepth
excavation below the approved elevation of base of footing shall:be backfilied
with blinding concrete. Any unsuthorised overwidth of excavation beyond the
lateral limits shown on the drawlngs shall be backfilled with selected fill, or
blinding concrete as directed by the Engineer. '

3.8 Where excavation to rock foundation is required, the excavation shall
 proceed in such manper as to allow the solid rock to be exposed end prepured
in horizontsl beds or properly serrated for receiving the concrete. All jocse
and disintegrated rock and thin strata shall be removed.

3.3 Al blasting necessary for any pler or groups of plers or sbutment shall
be performed prior to placing soy concrete.  Blasting will not be  permitied o
the vicinlty of concrete which has not cured for at least 14 days.

3.10 When unsl;a’nle material or other unsultable material is encountered delow
foundation elevation, the Contractor shall excavate such material and replace it
with suitable backfill meaterial or concrete as directed.

X111 Where foundation piles sre used, the excavation of each pic shall be
completed before the piles are driven. All foundation piling shall be driven In
any one pier or abutment before concrete Is placed In:any column of that pler
or sbutment. After the driving Is completed, all inose and displaced mreterial
.shall be removed leaving 2 smouth solid bed to receive the concrete.

3.12  BSuiteble and substantlally watertight cofferdams shall be used whenever
water beariog strata are encountered asbove the elevation of the bottem of the
excavation. Cofferdams shall bhe placed such ss to give sasy access of all
parts of the foundation.

3.13  Cofferdams shall be sunk to a depth below the botiom of the excavetion
and to the elevation necessary to adequately seal the cofferdams, shali be
substantially braced in all directions, and of such construction as will permit
ther to be pumped free of water and kept free until the concrete has been
placed, .

.14 When the hottom within the cofferdam is of ssndy or porous material
which will not, in the opinion of the Enginecr, permit the footing to be placed
in the dry, it shall be sealed in accordsnce with the relevant requirements of
Sectlon 5.06 "Plain and Reinforced Concrete Structures” so that it may be
pumped dry. Other suitable means of sesling out the water may be approved.
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3.15 if, in the opinion of the Engiuneer, the necessity for a seal course aver
the bottom is due to iradeguate or improper cofferdam copstruction, the
Engineer may order the removal and recosstruction of the cofferdam or placing
of a seal course, all st the Contractor’s expense. ,

318 Unless shown otherwise on the Drawings or agreed with the Enginser,
cofferdams and all sheeting end bracing shall be removed after completion of
concroting. R

4, Excavation for Culverts, Sterm Drains, I)‘ﬁcts &
Miscelaoeous Structures ' S

4.1 Excavation shall be carrled out to the limits required for construction
and to the depth required for bedding material or removal of unsuitable
matérial, All trench excavation shall proceed upgrade, commencing at the
downstream end.

4.2  Foundation material supporting the bedding ar structure shall he AASHTO
M 145 Class A-I-, A-1-b or A-2-4 compacted fo- 95% AASHTO T 180
maxirmum dengicy, If the natural material does .not -meet the classificatlon
requirements, It shall be subexcavated to a depth of 200 mm and replaced with
material meeting the specified requirements. Any rock or hard material within
200 mm of the bottom of the pipes shall he similarly. subexcavated . and
replaced with material meeting the specified requirements. o

4.3 I no special bedding material is required, the foundatlon for precast and
prefabricated culverts shall be formed to the shape of the culvart, tncluding ali
protrusions, The shaping shall extend to 25% of the helght of culvert.

4.4 Whers rock is encountered in the toe wall excavation:for concrete box
culverts or concrete hesdwslls or endwalls for pipe culverts and .the rock is of
such quality as will prevent erosion, part of the tor wall may be eliminated in
the reck stratz as directed and the toe wal! shall be kéyed Into the rock strata
in a satisfectory manter. o :

4.5  Precast concrete pipes and metal pipes If chosen shall be installed in
trenches cut into previously constructed end compacted embankment or  from
top ‘of subgrade. Unless otherwise shown on the -Drawings, trench width shall
not be greater than the eiternal diameter of the pipe plus, 600 mm on esch
side. o ' - ‘ Co

4.6 In the case of metal pipes, the hottom of the trench shell be shaped to
2 templiate so that at least 10% of the overall beight of pipe or srch will be
in “contect with the bottom of the trench as excavated. . Recesses shall be
excavated to receive any parts of the pipe which extend below the sutside
perimeser. Where rock, bardpan or other unyielding material is encountered it
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shall be removed below design grade or as ordered by the Engineer for a depth
of at least 200 mm and back{ilied as specified.

4.7  Trenches for cest in situ pipes shall be cut into previously constructed
and compacted embankment from top of subgrade or embankment hefght or
rwice the pominal span of the pipe whichever is less. Trench width shall not
be greater than the extsrnal diameter or span of pipe plus 300 mm on each
side when external forms are used, or the externasl spun of pipe plus 100 min
on each side when external forms are not used. ’

48 When excavation ip required for installation of ducts, the Ceontractor shall
notify the Engineer upor completion of the excavation. No duct shall be laid
until the depth snd cross section of the excavaticn has been approved.

2.09.3 BACKFILLING
i. General
1.i.  The Cootrsctor shall oblain approval for his proposed method and rate of

placing of backflll, before backfilling commances.

1.2 Backfill materiais shall be uniformly graded granular material, capable of
being compacted te reguired compaction, and having adequate permesbliity to
permit free dralnsge through it.  Backflll material shall alse conform to the
following: . :

1.2.1 Minimum D18 value Linm
Maximum Plasticity index 10 per ceat

1.2.2. Requirement f{or bridges, culverts etc, specified in subsequent
sections.

1.3 Backfill matertal shall not be placed against any structure imtil approval
is, given, Unless ptherwise shown on the Drawings structures shall be backfilled
te the same requirements as specified for the adjacent embankment.

£.4  Backfill shall be placed in fevel layers for the full width of the
excavated srea until- the elevation of the original ground oy surrounding
embanianent is reached. Backfill nexs o walls, between celumos or in other
confined areas, shall be compacted by approved hand or portable equipment,

1.5 Esch successive layer of beckfill shall contaln only sufficieat material to
epsure - proper compaction and in 2o case shall sny laver be greater than
200 mm thickness (before compaction). ‘The moisture content of the backfll
material shall be uniform snd within the yneisture range designated.
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‘1.8 Jetting of fills or other hydraulle methods invol.ving or likely to invoive
Hquid. or semi-liquid pressure, will not be permitted,

- 1.7 Water. shall be drained from the areas  to be backfilled wherever
" practicable.. In cases where, in the. opinion of the Engineer, it s not
- practicable to drain the aress to be backfilled, the initiaj backfill material shall
consist of crushed, open greded material deposited and. compscted to an
elevation above the water level where normai backfill operations can progress,

L8  Additional water to be added during p'la‘cement'} of batkffi; material . to
‘achleve required compaction shall be fresh water or brackish water. approved by
the Engineer, : - e

1.8  Minimum tests required during backfilling operations tg verify muaterfal
quality are listed on Table 2.7, o . . _ -

TABLE 2.7

Roquired Tests ond Minkam Repetitions for Farthworks and Structures
Backfil} | T TR

Control on Site {The Road) ,

Re:qu!réﬁ Tests Repetitions Req-diféd
1. Proctor . *Test for each Structure
2. Gradstion of Materials “hen Materials Changed

3. Plascictty Index

4. Any other Tests as required
in Special Specs. and Drawings

5. Field Density .

*50% of layers and for sach
footing and for each abutnent.
and as per instruction of the
Engineer - . ’
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2. Backfilling for Bridges, Underpasses
and Overpasses

2.1 Seructures shall not be subject (o the pressures of hack{illing or to lve
loads untll the 28-day sirength of the comcrete has been reached, unless a
shorter perlog is approved in specigl  clrcumstances where the load 13
sufficlently small as not 1o constitute a risk of any damsge {0 the structure in
rhe opinion of the Engineer. If appreved this peried may be extended f
subnormal curlng conditions exist. : : :

¢  Backfill placed around culveris, shutizents and piers, shall be deposited
ons both sides to approximately the same glevation at the same time. Special
cere shall be taken to prevent any wedging actlon agalpst the structure and
slopes bounding the excavation shall be stepped, where necessary, to prevent
such wedge action ocowrring. .

2.3 Al backfill intended (o support falsework loads, including temporary fills
and pier backfill, shali be designed for the minkmuwmn support required.  As 8
minimum, such material shall be AASHTO M 145, Class A-l-g, A-1-b or A-2-4,
compacted to 90% AASHTO T 180 maximum density. i

2.4  Backfill for bridge abutments and approach embankments within 20 m of
any pert of the substructure shall be AASHTD M 145, Class A-l-g, A~1-L or A-
2-4 compacted to 95% AASHTO T 180 maxiraum density up to the underside of
the suhgrade layer. The 200 mm mintmun thickness of subgrade laver shall
consist of approved topping material placed and compacted to 100% maxiinun
density s specified under Section 2.07 - “Shbgrade Constructien and Topping",
The backfill shall be completed to the level of the ariginal ground or to the
top elevation of any adjacent embankment. '

25  Backfill around retsining walls shall be completed to the level of the
original ground lne and to such heights above original ground lne or to the
levels as shown on the Drawings, Care shall be exercised to prevent forward
moverpent of the wall,

36  Unless shown otherwise on the Drawings, when speciel permeable backfill
(sheathing) is to be placed against the back faces of abutments, reiainlng walls
or wing walls, ir shall consist of a confinuous covering of epproved type
proprietary filter cloth pratected by a corginuous wail of 200 mm minimum
thickness precast, porous (no-fines) concrete biocks laid in stretcher bond with
dey joints.  Prior to construction of the block wall, a2 Type 1 or Type 3
underdrain of at least 150 mm diameter skall be laid along the base of the
wall under the shesthing in accordance with the relevant requirements of
Section 8.04 - "Pipe lnderdrains”, where the materials for Type 1 and 3
urderdrains are given



SECTION 2.09

3 Backfiiling for Culverts;, Storm Drains &
Miscellaneous Structores

3.1 Backfill for culverts, sterm draine and miscellaneous structures within
WE nun of any part of the siructure shall be Class A-l-a, A-1-b or A-2-4.
Backfilling and construction of the subgrade {topping} layer shall be as specified
for bridges, underpasses and overpasses.

3.2 Bsckfill around and over pipe culverts shall not commence until headwalls
and wingwalis bave been constructed and attmined the specified 2B8-day strength.

23 - Water used for compaction of backfill around metal pipes shali be from
an approved source and shall not contain more then 0.5% combined chiorides
and sulphates nor contain other potentially harinful minerais.

3.4 When pipes or other structures temporarily extend ebove the grade of the
partially constructed embaninent, the Contractor shall construct the fill over
the structure of “sufficient depth te protect the structure from sny damnnge
resuiting from construction or other traffic.

1.5  In no case shall surplus material be dumped in siream channels,

16 Concrete bedding, concrete cradles, concrete haunching and concrete
encasement for concrete pipes shall be ass specified i Section 513 - "Pipe
“ulverts, Storm Drains and Utility Ducts™.

1.7 Over width or over depth excavation for precast concrete pipes shall be
made good at the Contrsctor’s expense by provision of sn in sty concrete
cradle or incressed thickpess of coocrete bedding ss directed, or by ihe use of
other approved suitable materials, ' ‘

3.8  Over width excavation for in situ concrete pipes shall be made good at
the Contractor's expense by concrete bedding brought up to the external haunch
of the pipe, or by the use of other approved suitable materials.

3.9  Over depth excavation for metal pipes shall be made good by furnishing
and backfilling an approved, fine granuler material containing aot more than
0.5% of combined chlorides and sulfates.

110 The Contractor shall complete the backfill around box culverts to the
svel of the original ground line and to the full width of excavation area. if

e top of culvert extends gbove the original ground line the Contractor shall
sntinue the backfill to the top of culvert and for 8 width of 3 m on each side

2 - 51



SECTION 2.09

of the culvert for the full width of highway cmbankment. If the embankment
is in place at the time of backfilling, the Contractor shali hockfill sround tbe
culvert te the top of embankment.

3.11  Backfill around pipe culverts and storm drains shall he completed to the
1evel of original ground line and to the full width of excavation area. If the
tap of the culvert extends above the original ground line the Contractor shall
continue the backfill to the top of culvert for a width of 1.5 cmes the
maximum external width of the culvert on each side of the culvert centerling
to the full widih of the highway embankment, I the embankument is in place
at the time of backfilling, the Contractor shall backlill eround the culvert o
the top of culvert or as shown oo the Drawings.

3,92 Any existing highway pevement aut through, damaged oF vemmoved during
sxcavation Ffor plpe culvert inctallation  shall be reinstated, after plpe
installation snd trench back{illing, using approved base and surfacing course
materials at leasgt equivalent to those in the original pavement, Materigls and
coustruction shall conform with the relevant reguirements of Section 4,10 -
"pavement Repzirs snd Trench Relastaternent Works™.

3.13 Miscellapeous structures other thay pipe culverts snd storm drains shaill
he backfilled in accordance with the methods specified. Compaction of backfill
when structurss sre outside the highway right-of-way or in appruach roads,
minor roads or similar ereas, shall be o 36% AASHTO T 180 maximum density.

2.098.4 MEASUREMENT
1. Structural backfilling shall rot be measured for direct payment, but shall

be considered as subsidisry Works the costs of which will be deemed to be
included In the Contract Prices for Srructural Excavatien or Subexcavation of
Unsuitable Materisl, as appropriaté.

2. Al structural excavation, of whatever "iype measured 9%
"nclassificd” which shall be deemed to inch all materials ~ountered of any
nature, including silts, clays, sand, gravel amd gravular mat and {ractured,
jointed and solid rock.

3. Structural sxcavation for
cross section and structural excs

alvert sgam 16 externsl
sation for pipe Cu s, storm dralus, duchs,
underdralns  (subsoil  dreins),  pits,  cetchbasing, manholes,  inlets, Bnergy
dissipators, slope protection Works, fepce posts, guardrall posts, Hebting
columng, sign posts, signal supports and uil other infncr structures, sheil act be

measured for dirent idered as subsidiary Works the

syt ahall s e
st oanadyt oo O




SECTION 2.08

casts of which will be deemed to be included In the Contract Prices for Pey
ftems., .

4. Strucrural Excavation shall be measured by cubic meter of msterial
sxcavated for the major structures specified in Clause 3 above, hauled away
and disposed of as directed, or stockpiled on or in the vicinity of the Works,
and the excavated aress backfilled, completed and sccepted.

4. Measurement of struciural excavation shall be of original ground
elevations, or ground elevations after removal of all unclassified highwaoy
excavation. Limits shall net be greater than vertical plenes 500 mm from the

gnaximum dimension, on each side of the footing or other centrolling portion of

the structure. Where structures are to be constructed against natural ground or
rock, excavation lmits shall be the dimmnsions of the structure as shown on the
Drawings. Bottom lhnlts shall be the ordered foundation elevetions. Ouly
material excavated from its original position shell be measured for payment.
No meacurements shsll be made eof structursl excavatlon in embankments
previously constructed by the {Zontractor.

&. Subexcavation of Unsuitable - Material shall be measured by cum of
ansuitable material subexcavated as ordered, hauled away and disposed of &s
directed, ood the excavaied asreas backfilled, completed and accepted.
Measurements shall be of volumes computed from the cross sectlods and depths
of excavetion ordered by the Engineer. '

7. Unauthorized overdepth and overwidth excavation and the concrete
backfill required in such cases, shall not be rnsasured for direct pevment, but
shall be considered as Subsidiary Works the costs of which will be deemed {0
be inciuded in the Concrete Prices for Pay Items

8, Temporary cofferdams, temporary shoring and cribbing, bailing, dralnpage,
purpping, sheeting, and all other Temporary Works shall not be measured for
direct payment, but shall be cousidered as subsidlary Works the costs of which
will be deemed to be included in the Contract Prices for Pay ltems.

PAY ITEMS UNIT OF MEASUREMENT

{1} Unciassified Structural
Excavation Cubic meter {com)

{2} Subercavation of Unsuitable
Maierial Cubie meter {cuan)

=3 =y
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' SECTION 2.10: RECONSTRUCTION OF EXISTING FARM DIKES
2.10.1 SCOPE:

1. These Works shall consise of furnishing materials and reconstructing
sections of existing farm dikes that have heen partially er totally excavated -in.
order to permit new highway construction, #nd furnishing materials and
constructing new diversion and spur dikes. , R :
,,

2. Construction of ' diversion . dikes shall consist of pl cing mateﬂal w the
lines and grades required to intercept and divert the fxow of surface water to
an appvapnam discharge or dispession point.

3. Lcnsuu'tlon of spur dikes shall consist of placmg material to tha lines
and grades required to rhdmel surche water gway fmm bridge abutrm-nts.

210.2 “MA K'ERLALS

i. Only spproved masterials frem the rosdway excavation,  drainoge
excavation, structural excavation, or borrow mpy be used to reconstruct existing
farm dikes, or construct new diversion or spur dikes.

2. Riprap and Construction Ffabric shail be of the types shown on the
Drawings and shall conform with the relevant requhwnevt; of Section 8.05 -
"Slope Protection and Stabilization®. : o

2.10.3 . CONSTRUCTION -

1, Reconstruction of existing ferm dikes shall include rebullding of existing
improvements, &t or near the saroe locatlon, o either new lines, grades .and
crose sectlong, or te thmr original lines, grades and cross smdcm, as indigated
on the Drawings, .

2. Farm dikes shall be rumpacted in an apymved menner and to & density
at least equivalent to the density  of mar@rial in ihe original dike or a3
otherwi,,e directed. : . .. B

3. Reconstruction m’ exxstmg ferm dikes, and mmtxurtmra of diversion and
spur dikes, shell be a5 shown cn the Drawings end in accordance with the
relevant requir‘emenﬁs of -Seéction 2.03 - "Highway Excavation” and Section 2.06
~ "Embankuent Construction”.  All material shall be compacted ta 95%
AASHTO T 180 meaximum density, unless otherwise specilied.




SECTION 2.10

4, Construction fabric and riprap shail be installed on spur dikes angd
diversion dikes wherever shown on the Drawings. The installation of riprap and
construction fabric shall conform with all rgievant requirements of Section 8.05
- "Slope Protectloa and Stabilization'. Fabric damaged or unduly displaced by
dumping or otherwise of riprap, shall be replaced at the Contractor's expense.

2.10.4 MEASUREMENT

1. Reconstruction of Existing Farm Dikes shall be measured by cublc meter
{cum) constructed iacluding the furnishing of all materials, compacted, -~
completed, and accepted. ' .

2. . Spur Dikes and Diversion Dikes shall be measured by cublc meter {cu.m)
in place of material furnished, placed, compacted, completed, and wccepted.
Quantitlies messured as Farm Dikes, Spur Dikes, or Diversion Dikes shall not
alse be included under embankment quantities, ,

3. Riprap shall be measured by cubic meter lcu.m) of each type furnished,
placed, completed, and accepted in accordance with drawings. »

4, Constructlon Fabric shall be measured by sq. m furnished, placed, '
secured, completed and accepted.
PAY ITEM UNIT OF MEASUREMENT
{n Reconstriuction of ‘
Exlsting Farm Dikes Cubic weter {cu.m}
{2} Construction of Spur
Dikes sod Diversion Dikes Cubic meter {cu.m)
{3} Loose Stone Riprap Cuble meter {cu.m)

{4) Mortared Stone Riprap  Cubic meter (cu.m)

{5) . Construction Fabric Square meter {sq.m)
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SECTION 2.11: TEMPORARY SOIL EROSION CONTROL
2.11.1 SCOPE

- These Works shall consist of temporary control measures as shown on the
Drawings or required by the Engineer during progress of the Works, to coutrel.
soil. erosion and water pollution, by use of berms, dikes, siit fences, brush
barrlers, dams, sediment basins, fiber mats, netting, gravel, mulches, grasses,
slope drains, and other erosion control devices or methods.

2. The temporary erosion caontrol provisions shell be coordinated with
pertpanent erosion control features to assure economical, effective and
contingous erosion contral throughout the period of the Works,

2112 MATERIALS

1. Geotextile or jute matt lining or any other approved material as "
appropriate can be used for soil erosion control.

2. All cother meterials shall meet commerclal grade standards and be
approved befere being Incorporated in the Works.

2.11.3 ' CONSTRUCTION
i. " Contral Messures Geperally

1.1 A schedule of propesed temporery (snd permanent) soil erosion centrol
Works shall be developed by the Contractor 'at the comemencement of the
Contract, in consultation with the Engineer and to his satisfaction.

1.2  The Contractor shall cerry out {and ma®~tain) temparsry erosion control
to prevent soil erosion that will sdversely aifect construction operations,
damage adjacent preperties, or cause contamination of sdjacent streams or
ather watercourses, lakes, ponds or other areas of water impoundment.” Buch
Works may involve construction of temporary berms, dikes, dams, sediment
hasins, slope drains or use of temporary mulches, mats, seeding or other control
~ devices or methods as-pecessary-to- control-erusion. —Cut and fill Slopes shall be
seeded and mulched 28 the excavation proceeds, to the extent considered
desirable and practicable by the Engineer,

1.3  Temporory crosion control may Include construction outside the right-of-

way where such work Is necessary, as & result of roadway construction, such as
borrew pit operations, haul roads and equipment storage sites.

2 - 56




SECTION 2,11

1.4 The Contractor shall incorporate all permanent eroslon control festores
zs shown on the drawings into the Works at the earliest practicable time as
outlined in his schedule, to minimize the need for temporary eroslon control
measures.

1.5 Where eroslon Is a problem, clearing and grubbing operations shall he so
scheduled and performed that grading operatlons and permanent erosion control
features can follow immediately thereafter if conditions permit; otherwise,
temporary erosion control measures may be required between successive
construction stages,

1.8 The Engineer will limit the area of cledring and grubbing, excavation,
borrow  and embankment operations In  progress commensurate with the
Contractor's capability end progress In keeping the finished grading, mulching,
seeding and other permanent erosion control measures current In accordance
with the schedule. Should seasonal limitations  make such coordinetion
unrealistic, temporary eroslon contcol messures shall be teken immediately to
the extent feasible and justified.

1.7 The Engineer may increase or decrease the amount of surface area of
erodible earth materia! to be exposed at one time by clearing and grubbing,
excavation, borrow and fill cperations as deiermined by his analysis of project
condltions,

1.8 In the event that temporery erosion control meesures sre required due.to
the Contractor's negligence, carelessness or fallure to Install permanent costrols
as part of the Works, scheduled or ordered by the Engineer, such Works shaH
he carrled out by the Contractor at his own expense, :

2,11.4 . MEASUREMENT
1. The Works prescribed in this Section shall not be measured for direct

payment, tut shall be considered as subsidiary Works the costs of which will be
_deemed to be included in the Centract prices for Pay ltems. '



SECTION 2.12: SAND DUNE STABILIZATION
2.12.3 OBJECTIVES

1. The destruction or stabilization of wind blown sand accumulation In order
ta prevent further migratien and encroachment.

2. 'The dlvexjs_lon of wind blown sand arcund works requiring pmtectian,

3. Stopping sand movement in front of the works to be pratected.

4. Aiding sand movement in order to avoid desposition over a specific
lacatiog, especially by surface smoothing and cbstacle removal.

2.12.2 SCOPE

1. The above cbjectives are schieved by the use of one or more metheds of

surface medifications summarised below, The following methods are lsted with
poteatially more attrective oues [irst.

2.12.3 METHODS

i. Aligoment:  Align route upwind of sand source to avoid major dune
flelds.

2. Oiling; Olling involves the covering of wind blown materiais with a

“suitable oil product such as high gravity surface and may destroy, dune forms.
This is often a quick, cheep and effective method.

3. Fencing: The use of relatively porous barriers to stop or divert sand
movement or destroy or stabilize dunes, cheap portable and expendable
structures sre suitable such as pslm fromds, chicken wire or snow fencing.

4. Planting: Planuing of appropriste vegetaﬁon destgned to stop or
reduce sand movement, bind surface sand and provide surface protection.

5. Paving: Paving shall be designed to increase the ssltation coefficient
_of wind transported_materigl by smoothing or hard surface of relatively fevel
aress. Paving can be with voncrete asphalt or windstable aggregates such as -
crushed rock or gravel. .

2 - 8%



SECTION 2.12
2.12.4 MEASUREMENT

i, Unless shown in the Bill of Quantities or otherwise specified in the
Special Specifications, the works prescribed in this section shall not be
measured¢ for direct payment, tut shall be considered as subsidiary works the

cost of which will be deemed to be included in the contract prices for Pay
(tems.

2 - 0%






Part ( 3 )

sub—base & Buase Courses






SECTION 3.01: MATERIALS

'30L1 ©  SCOPE

‘1. Materials specified for use in the construction of the sub-base end base

courses for flexible and rigld pavements, msy include any or all of the
following:

L1 Granular screenad materisl, or partislly crushed of approved classes,

consisting of well graded gravei including sand and silt, or crusbed stone or

crushed gravel for sub-base course construction.

1.2 Cmshed stone , of approved classes, for base course construction.

1.3 Stabilnzing materials including portland cement, bitumen and lime, used
where, specified in sub-base and base courses {and in subgrades).

2, All material sources and the quality of materials proposed for vse in the

. Works shall be approved prier to procuring or processing material from such

sources. Iospection, sampling, testing and retesting as necessary, shall be at the
Contractor's expense as prescribed in Section 1.08 - "Contre! of Materials and
Standards for Sampling and Testing” and as specified hereunder for specific
materials.

3. Depending vpon the location of the works, the estimated traffic and the
resylts of the material survey, the designer may find it difficult to obtain the
required materials, as required in the General Specification, within an econumic
distence from the works, The designer may, with the approval of the MPWH,
relax the requirements of the General Specification to allow locally available
materials to be used for bsse and subbase courses. Such reiaxation of the
General Specificatios requirements will be part of the Special Specification for
the particular work, and will not in any way reduce the standard of the work

- on the requirements of the MPWH.

4. - Storsge snd handling of ell materials shall conform with the relevant
requiremem.s of Section 1.05 - "Control of Materlals and Standards for Sampling
and Testing®. - Materials shall be stored on hard, clean surlaces or as direcied
by the Engineer.

3.01.2- GENERAL

1. Sowrces and Production

L2 Locating sources and manufscturers of materiais in accordance with the
requirements of the Specificatlons are the responsibility of the Contractor, who
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shall produce the required graouler msaterlals and sggregutes at time rates and In
the quantitles necessary to complete the Works on time.

1.2 . The Coutractor shall have satisfied himself as to the locamion, suitabflity
and gquantity of material: available; extent of work necessary to obtaln the
material available; the work required to open the quatry and tcse crush, screen
and wash the materials; ard the length of haul to the Site.

1.3 Prior to starting quarry or borrow plt pperations, the C ontractor shall
obtain written permission from the Authorities or Owners concernmed.

1.4 Screening plants or crushbing amd screening plants shall nest be put Into
operation prior to thelr approval. 1If, after any plant is put inteso operationm, it
fails to perform as Intended, the Contractor shall either rectify the defects In
thé" existing plant to the =atisfaction of the Engineer, or shall provide
aiternative approved plant.

1.5 Approve! of the crushing and screening plants snd other ssquipment shall
in no way relleve the Contractor of his responsibilities in respec=t of producing
granular matprials and aggregates which conform to the Specif&cations and In
the quantities required for the completion of the Works on time.

2, Stockpiling

2.1 Stockpile areas shall be surveyved prior to stocicpiling to e=stablish control
points and to obtain 8 record of existing cross sections for future use in
determining stockplle quandities. The sreas shall be adequately dralned at all
times.

2.2 - Stockpiling procedures shall pot result in noticeable  degradation or

segregation of the stackpiled material, or introduction of foreigres materipls into

the stockpile, or coning. Heights of granulsr material and nggre=gate stockpiles
shall not exceed 3 m. berms. :

3 : Sampling pnd Testing

3.1 Sampling” and  testing procedures shali  conform  with the relevont
requiremengs of Section 1.05 - "Control of Materials and Standar—ds for Sampling
and Testing" and with the following requirements.

3.2 The Contractor shall submit to the Enginecr, 10 dayss prior to the
scheduled beginning of crushing and screening operations, a stat_ement of origin
and composition of all stone and/or gravel aggregates and gresnular materials
proposed for use in the Warks.

3-~2



SECTION 3.01

33 - In order to ascertain the praperties of granular and aggregate  materials,
the Contractor shall submit for testing and approval, representative samples of
all materials intended for incorporation in the Works, prior ro starting quarry or
borrow pit operations, The representative  samples shall be  taken by the
Contractor In the presence of the Englneer.

3.4  Tests performed by the Contractor shall be utilized in assessing the
locations, extent of deposits and quantities of msterials which will conform to
the Specificatlons when properly processed, and shall in no way obviate the
need for further testing by the Engineer.  Approval of specific sources of
Inaterials shall not be construed as final approval and acceprance of materials
from such sources. '

3.5 The Contractor may conduct necessary tests in the Field Laboratory in
the presence of the Engineer and tie Contractor's Materials Englneer,

3.6  Processed materials shall be tested and approved before being stockpiled
on Site or incorporated in the Works and may be inspected and tested at any
time during their preparation, storage and use. Questionable materials, awalting
testing and approval, shall pot be unloaded and mixed with materials previously
approved. If the grading and guality of any materials. delivered to the Site do
not conform to the grading and quality of the established contro} samples, the
Engineer will reject such materials, ‘ -

4.7  Samples shall satisly all specified test requirements, The Contractor
shall peimit the Engincer to inspect any and all materials used or €0 be used,
at any time during or after their preparation, or while being used during
progress of the Works. Unsatisfactory materials, whather in place or noet,
shall be removed promptly from the Site. The Contractor shall furnish all
necessary lahor, transport, tools and equipment required by the Engineer for
such inspections.

3.01.3 GRANULAR MATERIAL FOR SUB-BASE

1. Granular material for use in sub-base Courses, shall be & naturally

occurring  gravel, _blended ~2%--necessary -with- fine or-coarse spaterial -gad o

screened to produce the specified gradation. Crushing of natural granular
materigl shall not normally be required, unless for the purpose of meeting the
gradation requirements, or when shown on the Orawings {to produce o higher
guality sub-base with improved mechanical stability). -

2, Gravel shall consist of hard, durable and sound stones,  free from
deleterious substances not mentioned below . Other reguirements are:

3-1
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Crystolline gypsum (expressed as SO3) 5% max.

Clay lumips and friable particles 10% max.
Flakey and elongated particies as follows:

Crushed rock 40% max. each
Crushed gravel 45% max. each
Natural gravel . 50% miex. each

(Determined in accordance with BS812 Section
105.1: 19.85 and BS812 Part 1: 1975}

Maximum dry density (gm/cm3) 2.0% min.

Chert content {determined by percentage Dby weight insoluble in hydrochloric
acid} to be spesify In special technical specification .

3. Granular materials delivered to the road site shall meet the requirment
of class A or B as shown in table 3.1, when tested in accordance with AASHTC
T-27 after dry mixing and just befor spreading and compecting . The Class
of granular material to be nzed shell be as shown on the Drawings or otherwise
as selected by the Engineer. The actual gradation shall, in all ceses, be
continuous and smooth within the specified limits for each Class, If gradation
is tested after compaction, a telerance of 3% Is allowed in the upper limit for
the percentage of material passing sieve po. 200 .

Gl
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Table 3.1: Gradation of Granular Material by Class

Per cent by welghe passing
Sleve Deslgnation

{square openings) Class A Class B
63 mn (2 - 1/2 in.) 100

50 mmn {2 in.) 80 - 100 100
37.5 mm {1 - 1/2 in.) - 98 80 - 100
25 mn {1 in.)} 35 - 80 60 - 95
12.5 mn {1/2 jin.) 45 - 75 47 - 80
4.75 mn {Ne.4) S 30 - 80 30 - 60
2.00 mm (No, 10) 22 - 48 22 < 45
0.425 mn {No.40) 10 - 30 10 - 30
0.075 mm (Mo, 200) 5 - 12 5-12

4.. The material shall contain g minimum of 25% sa.ud equ valent at any

stdge of construction .

5. The loss in weight of granular material shall not exceed $5% after 500
revolutions, when tested in accordance with AASHTO T 9§ {Los  Angeles
Abrasion Test), '

Abrasion after 100 Rev.
The ratio of wear loss = :

- » should not b: more than
Abrasion after 500 Rev,
twenty percent of the maximum allowed abrasion after 500 revelu ion .

6. The granular material shall have a 4-day soaked CBR of nct less than 40
when compacted at 100% of modified proctor AASHTO (T 180-D) angd rested in
accordance with AASHTO T 193,

7. When tested for soundness in accordance with AASHTC T 134, the
material shall not show signs of disintegration and the percentage loss in weight
after 5 cycles shall not exceed IZ% in the case of the sodium sulphate test
and 18% in the case of the magnesium sulphate test.

8.  The portion of granular material, including any blended ma:erial, passing
the 0.425 mm (No. 40) mesh sieve shall have & lquid limit (L.L.) of not more
than 30 and a plasticity index (P.1) shall peither be ess than 2 nor grater than
8 when tested in accordance with AASHTO T 89 and T 90. :
Non Plastic condition might be accepted if crushed lime stone s use provided
that angularity test (R) value shall not be less than 8 .

8. If additional fine materiaf is required to correct the graiation of the
granular material, or for adjusting the L.L. or P.l. of the fraction passing
0.425 mm {No 40) sicve, it shall be uniformly blended and mijed with the
granuiar material.  Additional fige material for these purposes shal| be obtained
from the crushing of stone, gravel, or slag, If naturally occurring |fine material
is not available.

Lo
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SECTION 3.08
3.01.4 ACGREGATE FOR DASE COURSES

i. Aggregete for use in base course construction shall be crushed stone .
Aggregate may be washed, 1f directed, to remove excessive guantities of clay,
silty ciay or salts,

2. Crushed stone amu crushed gravel shall consist of herd, durable and sound
particies or fragments of stone, free framm other deleterious substances not
—enentlon below ", “othier requircments wre” gypsum, -gr-flakey perticles. ~Other-
requirements:

Gypsum content {expressed as 503} 2% max.
Clay Lumps and friable particels 8% max.
Flongated and flakey particles for

crushed rock (Determined in accordance
with 85812 Part i 1975)

Granit & Basalt ' 40% max. each
Lime Stone 5% mux. each
Maximum Dry density ig/cml) 2.1 min.

Chert comtent {(determined as percentsge Dy weight insoluble i bydrochloric
acid to be spesified in special rechnical specification .

3. Methods used in production of crushed rock shall ensure ghat the flnished

product wilt be as uniform as practicable. Crushing shall result in a product
such that, for particles retained on 475 mm (No. 4} sieve at least 80% by m

weight shall have at least two factured faces. ‘

4. Any material passing 4.75 ‘mum {No. 4) sieve and produced in the crusbing
process shall be incorporated in the base material up te the gradation limits for
the particular Class of aggregate involved. :

5. “rushed aggregate for base course delivered to road site shall meet the
veguirements of Class & or Class B gradations as shown in Table 3.2, when
tested in zccordance with AASHTO T 27 after dry mixing and jost befor
spresding snd prior to compacting. The Class of aggregate to be used shall be
‘as shown on the Drawings or otherwise as selected by the Engloesr. The
actual gradation shall, in all cases, be continuous and smooth within the
specified limits for each Class. Gap graded aggregate will not be accepted . if
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gradsiion is

iested after

compaciion @ lolgranca

of

limit for percentage of material passing sleve 200 .

Teble 3.2:

Gradation of Bose Course Aggregate by Class

Sieve Designation
{square openings)

50
37.5
25
i9.0
125
9.5
4.75
2.00
$.428

6.075 nm (No. 200)

The material shail contain a minimum of 35%

constraction.

6.

The ratio of wear loss =

twenty

7.

CBR of not less than 80 when comp
(T18G-D) and tested In accordance with AASHTO T

8.

exceed 12%

mm (2 in.)

mo (3 - 1/2 in,}

pn {1 oiny)
mn {374 in.)
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SECTION 3.01

10.  If additional fine material is required to correct the aggregate gradation,
or for adjusting the L.L. or P.L of the fraction passing the 0.425 mm (No. 40)
sieve, it shall be. uniformly blended and mixed with the aggregate material,
Reworking of the material in situ to obtaln the specified grodation will  be
permitted. Additional fire material for these purposes shall be obtained from
the crushing of stome, gravel, or natural material.

3.0L5 STABILIZING AGENTS
1. Cernent as Stabilizing Agent

1.1 Cement shall be portlahd cement conforming to AASIITO M 85 Type I,
or sulphate resistant portland cement conforming to AASHTO M 85, Type V, as
specified in the Special Specification,

2. ‘ © Dltumen as Siabilizing Agent

2.1  Bitumen may include straight run (penetration grade} bitumen; RC
cutback bitumen, MC cutback bitumen, or cationic emulsified hitumen, Type §S.
Penetration grade, cutback bitumen and emulsified bituinen shall conform with
all relevant requiremnents herein.

2.2  The selection of a suituble bitumen will depend on the properties of the
material to be stabilized and shall be subject o laboratory and field trials by
the Contractpr, under the supervision of the Engineer.

23 When the material molsture content is high and mesterial must be dried,
the use of penetration grade bitumen or viscous cuthack bitumen and plant
mixing of materials are appropriate, ;

2.4 When the natural moisture content of the material is low,  cutback
bitumens or emuisified bitumens are appropriate,

i Lime as Stabilizing Ageot

3.1 Hydrated lime (calciurn hydroxide) and quicklime (calelum oxide) shall "
conform to AASHTO M 216, Mixitg of different brends of lime or use of lime
from different miils will not be permitted. ‘

3.2 | Lime slurry shall be s hdmogenemzs pumpable mixture of lime and watér,
Slurry shall be a premixed material in which the lime solids content shall be
not less than 30% by weight,

3.0L.6 MEASUREMENT
L. Gramiar, aggregate and stabliized materials for Sub-base and Base

Couwrses shaill be measured as prescribed in the appropriste Sections of these
Specifications.
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SECTION 3.02:  GRANULAR SUB-BASE COURSES
3021  SCOPE '

1. These Works shall consist of furnishing granular sub-base material of the
required Class, mixleg, Sspreading on prepared subgrade, compacting and
flnishing, all as end where shown on the Drawings.

3.02.2 MATERIALS

i. All materials shall confurm with the relevant requirements of Section
3.01 - "Materials”, in respect of granuiar material Class A or Class B for sub-
base construction. ’ o

3.02.3 SUBGRADE SURFACE PREPARATION

1.  The “"s;ubgrade shall have previously been constructed In accordance with
the: requirements of Section 2.07 - "Subgrade Construction and Topping" and
properly maintained and kept well draied thereafter. : ’ .

2. At all pecial grade control peints, such as at bridge structures, existing
pavements, etc the subgrade shali be lowered to & depth sufficlent to permit
construction’ of the sub-base course to the specified elevations and thickness.
Transitions shail be of sufficient length to avoid abrupt changes of grade and
shall be within plus or minus 3% of the final design grade unless otherwise
directed. Surpius material shall be removed end disposed of. B

3. The subgrade shall be inspected and approved immedlatély prior to
commencement of sub-base constructlon. Any sofi, yleldlag material shall be
removed and replaced by spproved topping materlal. '~ Holes, depressions und
other,  trregulsrities 'shall be made good as directed and the subgrade
recompacted as necessary snd finished ready to receive the sub-base course.

3.024  EQUIPMENT

i. Fquipment ised to handle, place, spread, weter, comp‘a’cty and finish sub-
_base shall conform with the requirements of Section 1.12 - "Contractor's Plant
and Equipment” and with the Contractor's appreved Work Program. 77

3.02.5 CONSTRUCTION OF TRIAL SECTIONS

1. Before commencement of Site sub-base construction, the Contractor may
be required to lay and compact trial sections of varying thickness of sub-base.
Each trie! section shall be 2 lanes wide by 50 m long, at approved locations on
or close to the Site. Each trial sectlon shall be laid vsing the same materials,
mix proportions, mixing, spreading and compaction equipment, and construction
procedures, proposed for use in the Works.
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SECTION 3.02

2. The cbjectives of these trials shall be to determine the adequacy of the
Centractor’s equipment, the loose depth measurements that will result In the
specified compacted layer depths, the field moisture content, and the

relationship between the number of compaction passes and the resulting density

of the sub-base material.

3. The Contractor shall not proceed with sub-base construction until the
methods and procedures established In the trials have been approved.

3026  CONSIRUCTION
1. Stockpiling of Gramular Material

1.1 Stockpiling procedures shail conform with the relevant .?aqu!rements of
Section 3.01 - "Materials",

1.2 Methods used for stockpiling granular material and removing It from

stockpiles shall not result in significant degradation or segregation nor the

introduction of significant amounts of forelgn materials or extraneous matter.

1.3 . Grenular material edversely affected, in the opinfon of the Engloeer, by
stockpiling or’ handling procedures, ehall not be incorporated in the Works
regardless of previsus approval of - such material, until the deficiencles have
been rectiflied In an acceptable manner.

L Mixing and Spreadiog

21  All components of sub-base course material shall be mixed thoroughly eod
uniformly with water In site.’ The mmount of water added, as approved by the
Engineer, shall be such thet the material will be uniform and within the
specified moisture content renge &t the time of compaction,  Wetting of
granuler material in stockpiles or in trucks before or during delivery to the Site

will not be permitted. However, water shall be added to the materisl, i -

pecessary, during placing and compsction of sub-base material.

9%  The sub-base material shall be placed on the subgrade in a uniform layer
or layers not exceeding 200 mm thickness (after compaction),  Where ‘the
required uncompacted thickness is greater then 250 mm but less than 500 mmm,
the material shall be placed in layers of equal thicknsss. :

23 If approved, heavy duty vibratory compaction eguipment s used, the
maximum layer . thickness may be tacreased up to 300 mm {after compaction}
provided compaction tesis with appropriste testing equipment indicate that the
specified compsction standard  will be atrained and uniform throughout

‘the thickness .
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SECTION 3.02

2.4  The sub-base material shall he placéd to the required .width using a self-
propeled spreader or a motor grader equipped with hlade extensions. Water

shall be applied by approved spraying equxpment and -thoroughly mixed with the
sub-base material,

2.3  The material shall not be handled in siuch a way as to cause segregation.
If the spreading cquipment causes segregatlm in the material, or leaves ridges
or other objecrionable marks on the surface which cannot be :eadﬂy’ eliminated
or prevepted by sdjustment of the equipment, the use of sucn equipment shall
forthwith be discontinued and it “shall be replaced by a spreader or grader
capable of spreading the material in 8 preper manner.

2.6 AH segregated material shall be removed snd replaced with well-graded
material. "Skin" patching will not be permitted. Only minor surface
manipulation and watering to achieve the required surface tolerances will be
pennitted during the compaction process.

2.7. Neither hsuling nor placement of matenal will be pernnted when, iz the
judgement of the Engineer, the weather or suwrface conditions are such that
hauling operations will cause cuotting or rutting of the subgrade or csuse
contamination of the sub-base material,

3. Compaction

3.1 The Contractor shall plan the sequence of coperations s thar the least
amount of water will be lost by evsporation from uncompleted surfaces, ¥ the
Contractor delays placing of succeeding layers of material to the extent that
‘edditional water s required o prevest raveling or excessive drylng, the
application of such water shall be carrled out as directed and st the
Contractor's expense,

3.2 The sub-base wmaterial shall be compacted hy wmeans of spproved
compaction equipment, progressing graduslly from the outside towsrds the
center, with each succeeding pass uniforinly overlapping the previous pass.

3.3 Roiling shall continue until the entire thickness of each sub-base lagyer is
thoroughly 2nd uniformly compscted to 100% AASHTO T 180 (Method D)
maximum density. Finai rolling of the completed course shall be by means of
an approved self-propeled rolier.  Rolling shail be accompanied by sufficlent
blading, to insure 8 smooth surface, free from ruits or ridges and having the
. proper shope,  When additional water s required, It shall be appled In an
" approved manner,
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SECTION 3.02

.34 Aoy areas ‘naccessible to normal compaction equipment shall be
compacted by use of portable mechanical tampers until the required standsrd of
compaction is achievea

- Each layer shall be completely compacted and approved prior to delivery
of materials for the subsequent layer. o )

3.6 ' Prior to placing a subsequent'layer, the existing swlace shall be made
sufficiently moist as directed, to ensure proper bond between the layers.

3.7  The edges and edge siopes of the sub-base course shall be bladed or
otherwise dressed to couforie (o the !nes and dimensicns shown on the

Drawings and to present straighy, neat lines and slopes as free of luose
material as practicable. '

%8 Material which has dried out prier to final compaction, - or which s
dried and decompacted subsequent to final compe~glon, shall be watered and
recomponted using approved equipmient and procedures. If (he Contractor is
unsble to returm the material to its original or specified condition with respect
to compaction, thickness and surface tolersnces, the Contractor shall remove
the material and reconswuct the sub-base course on a re~approved subgrade.

4, Tolerances

4.1 The fully compacted and completed sub-bise course shall conform to the
lines, grades snd cross sections as shown on the ‘Prawings,

4.2  The elevations of the finished sub-base cnurse shall be checked by the
Contractor in the presence of the Enginesr at maximum intervals of 10 m and
at intermediate points as directed. T

4.3  The tolerances on elevations of finished surface shull be plus 10 mm to
minus 20 mm , minus tolerance shall be compensate by the proceeding layer .
4.4  When the finished surface is tested with a 3 m fong straightedge, placed
parallel to, or at right angles to the centerilne, the maximum deviation of the
surface from the testing edge between any 2 contact points shall not exceed IG
mi. : :

45 All areas which exceed the specified tolerances shall be corrected by
removing the defective sections of sub-base and reconstructing them or, if

approved, by ‘adding new material mixing and recompacting and finishing to the
specified standard.
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SECTION 3.02
Maintenance of Completed Sub-base

o

5.1  Following. completion and acceptance of the sub-bsse course, it shaill be -
maintained by the Contractor at bis own expense, The  sub-base shall be.
bladed, broomed and otherwise maintained, keeping it free from raveling and
giher defects until such thne as the base course is placed. .-Water shall be
applied at such times and in such guantities ss divected by the Englneer.

3.02.7 TESTING

1. Every 500 linan of sub-base rnaterial or whengver there is a change in
the material senrce shall be subject to a full set of tests after mixing in situ
and, if found satlsfactory, shall be approved for compaction, This approval
shail not be deemed to constitute acceptance of the sub-base course,

2. Sam;ﬁiing and testing shall conform with the relevant reguirements of
Section 1.05 - "Control of Materials snd Standards for Ssmpling and Testing”,

3. Compaction shall be tested in sccordsnce with AASHTO T 191 or
AASHTG T 205, ¥ thers 1s a delay between the consiruction of any layer and
the following layer, il necessary and required by. the Engineer the compaction
of the lower layer may be reverified to ensure that it hes not lossened due to
traffic, possage of oconstruction equipment, adverse weather conditions or
otherwise, :

3.02.8 MEASUREMENT
i. Granular Sub-base Course shall be measured by cu.m of granular meterial

furnished, scresned, crushed if so specified, mixed with water, placed, spread,
compacted and finished, completed, and accepted, Messurements shall be of
volumes computed [rom the cross sections shown on the Drawings and ef the
field measurements of area and compacted depth of each Trial Sectlon

b
PN

No measurement shall be made for direct payment of overdepth
__construction, regardless of the Engineer's permissien for it to vemain in place.

PAY ITEM . UNIT OF MEASUREMENT

{1} Granular Sub-base Course Cubic meter {cu.m}
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SHECTION 3.03: AGGREGATE BASE COURSES
3.03.1 SCOPE

i. These Works shall consist of furnishing crushed aggregate hase course
material of the required Class, mixing, spreading on prepered sub-base course,
compacting and finishing, all as and where shown on the Drawings.

3.03.2 MATERIALS

x ‘ )
i All materials shell conform with the relevant requirements of Section
3.01 - "Materials”, in respect of crushed aggregate Class A or Class B for base
course construction, .

3.03.3 SURFACE PREPARATION

1. Where & sub-base course is present, it shall have previgusly been
Cuneppycted in accordance with the requirements of Section 3.02 - “Graunular
Sub-buce Courses” snd properly maintained snd kept well d.zined thereafter.

2. . The ‘eub-bage sucface shall be iospected and approved prior to
commencement Of Deee construction. Holes, depressions and other Wrrsgularities

shall be mdde good as directed and the sub-base recompacted as necessary and
finished ready to recelve the base cpurse.

3. Where sub-base course is omitted in the contract drawing and the
agpregate base course Is placed directly on comgleted subgrade, preparation of

the subgrade surface shall be as specified in Sectlon 1.0% - “"Granuvlar Sub-base
Courses".

3.03.4 = EQUIPMENT
1. Equipment used to bhandle, place, spread, water, compact and finish base”

course shall conform with the requirements of Section 112 ~ "Contractor's
Plant and Equipment" and with the Contracter's approved Werk Program.

1.03.5 CONSTRUCTION OF TRIAL SECTIONS
i. i the Enginges deems it necessory the Coutractor shall lay and compact

trial sections of wvarying thickuess of base. Each tris! section shell be 2 lanes
wide by 50 m long, at approved lecatlons on or close to the Site, Each triel .
section shall be lald using the same materisls, mix preportions, mixing,

spreading and compaction eguipment, and construction précedures, proposed for
use in the Works.,
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SECTION 3.03

2, The objectives of these trials shall be to determine the adequacy of the
Contractor's equipment, the loose depth messurements that will result in the
specified - compacted layer depths, the field molsture content for compaction,
and the relationship between the number of compaction basses end the resulting
density of the hase course material, :

3. . The Contractor shall not proceed with base course construction until the
tnethods and procedures estabiished in the trials have been approved,

3036  CONSTRUCTION

1. ' Stockpiling of Aggregate Materials

I.} « Stockpiling procedures shall conform with the relevant requirements. of
Section 3,01 - "Materials",

1.2 Methods used for stockpillng aggregate materials and removing them from
stockpiles shall not result in significant degradation nor the introductlon of
significant smounts of forelgn materials or extroneous matter,

1.3 . Aggregate materials adversely affected, i tae. opinfon of the Engineer,
by stockpiling or handling procedures, shall not be incorporated in the Works
regardless of previous approval of such materiel, until the deficiencles have
been restified in an acceptable manner, -

2. Mixiog and Spreadiog

2.1 All components of base course material may be premixed. with water, in
a pugmlill mixing plact or on site. The amount of water added, as detesmined,
shall ‘be such that the material will be uniform and  within the specified
niclsture content range at the time of compaction. The Engineer may allow
other methods of mixing provided such method(s) do not reduce the standard of
work required by the MPWH. If such aiternative mixing methods sre silowed
the Contractor will be required to demonstrate, in the presence of .the
Engineer, his ability to attain the requirement given In the General
Specificationy or Specla! Specification zs applicable. '

22  The premixed material shall be placed on the sub-base in a uniform layer
or -layers not exceeding 250 mm in thickness (before compection). Where the
required uncompacted thickness is greater than 250 mm- but less than 500 mm,
‘the material shell be placed in layers of equal thickness

23 i approved, heavy duty vibratory compaction equipment is used, ‘tht.:.
maximum layer thickness may be incressed up to 350 mm {after compaction)
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SECTION 3.03

provided compacticn tests lndicate that the specified compaction standard will
be sttained. -

2.4 The base course material shall be placed to the required width using a
self-propeied spreader or motor grader, and shall be delivered such that it is
ready for compaction without further shaping.

2.5 - The material shall not be handled in such & way s {0 CaUSE segregation.
if the spreader causcs segregation in the materlal, or leaves ridges or other
objectionable marks on the surface which caanct be readily climinated or
prevented by adjustment of the spreader operation, the use of such spreader
shall forthwith be discontinued and it shall be replaced by a spreader capable
of sprcading ibe material in a proper manner.

2.6  All segregated material shall be removed and replaced with well-graded
material. "Skin" patching will not be permitted. Only minor surface
manipulation and watering to achieve the required surface tolerances will be

permitted during the compaction process.

2.7 Hauling or placement of material will not be permitted when, in the
judgement of the Engineer, the weather or surface conditions are such that
hauling operations will cause cutting or rutting of the sub-haee or sabgrade or
cause. contamination of the base course material. ‘

3 N Compaction

41 The Contractor shall plan the sequence of nperations so that the least
amount of water will be lost by gvaporatios from uncompleted surfaces, 1 the
Contractor delays plecing of succeeding layers of material to the extent that
gdditional water is reguired to preveat raveling or cxcessive drying, the
zpplication of such water shall be carried out in an approved manner and &t .
the Contractor's expense.

32 The base .course matcrial shall be compacted hy means of approved
compaction equipment, progressing gradually from the outsile towards the
center, with sach succeeding pass uniformly pverlapping the previous pass.

44  Rolling shall continue uotll she entire thickness of each hase layer Is
thoroughly and unifermly compacted to 100% AASHTO T 180 (Method D)
maximum density. Final roliing of the completed course shall be by mesns of
an approved self-propeled roller, Rolling shall be sccompented by sufficlent
blading, to ensure a smooth surface, free from ruts or ridges snd having the
proper shape.- When additiona] water is required, it shall be applled n a0
gpproved manner.



SECTION 3.03

34 Any aress inaccessible to normal compaction equipment shall be
compacted by use of portable mechanical tampers untll the required standerd of
compactlon Is echiaved, or teo the satisfaction of the Engineer.

35 Each faver shall be completely compacted and approved pxmr tw dblweﬂ
of materials for the following layer.

246 Prior to plocing a following layer, the surface shall be made sufficiently
moist as directed, to ensure proper bond between the layers.

37 The edges and edge slopes of the base. course shall be bladed or
otherwise dresssd to cooform to the iines and dimensions shown on the
Drawings and to present straight, neat lines and slopes as free of loose
materisl as practicabie:

B

3.8 BMaterial which has dried out prior to firal compaction, or which bas
dried and decompacted subsequent to final compaction, shail be watered and
recompacted using approved equipment and procedur If the Contractor is
unable to return the material te it oviginal or spcmhr\d condition with respect
to compaction, thickness and surface mfcrances, for the final Jaysr only the
Contractor shall scarify the:.material and reconstruct the base course on a re-
approves! sub-base surface or w0 the satisfaction of the Engineer.

4. Tolerances

4,1  The fully compacted sod completed base course shail mnform to the
lines, grades and cross sections as shown on the Drawings.

4,2 The slevatipns of the finished base course shun ba checked by the
Contractor in the presence of the Engineer at intervals of 20m on straight lines
and of 10 m on curves, snd at 'nu,rmcdiaue polnts as direcied.

4.3  The tolerances {for final layer only) ovn elevations of tml hed sur!’a(‘e
shall not exceed +i0mm or -15mm.

4.4  When the Tinished surface is tested with a4 1o-long-straightedge, placed
parallel to, or at right sogles to the centerlin the maximum deviation of the
surface i‘rom the testing edge berwepn any Z conta(,t points shall net exceed 12
M. X

4.5 Al zress which exceed the speciiied tolerances shall be corrected by
removing the defective sections of base course and reconsiructing them or, by
scarifying and adding new material and recompacting aad finishing to the
specitied standard.
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SECTION 3.03
3.03.7 TESTING

1. Sub-Base and Base course inaterial shall be rtested in accordance with
Table 3.3 at stock pile and at the mixing plant for source of material tests and
in-situ after dry mixing piriorte spreading and compaction for cootrol on site
tesre and If satisfactory shall be approved for use. This approval shall not be
deemed tp constitute acceptance of the base course- for full paymeint purposes.

2. fiampling and testing shall conform with the relevant requirements of
Section 1,05 - "Control of Metarials and Standards for Sampling and Testing".

3. Compaction shall be tested in accordsnce with AASHTO T 191, AASHTO
T 205 or any accepteble method. If there {s a significant detuy between the
construction of any layer and the following layer, the Engineer may require the
‘compaction of the lower lsver to be reverified to ensure that {t has not

loosened due to traffic, passage of construction equipment, adverse wenther
conditions or otherwise,

3.03.8 MEASUREMENT

1. Aggregute Base Course shall be measured by cu.m of aggregate materlals
furnished, crushed and screencd, mixed with water, placed, spread, compacted
and finished, completed, and accepted. Mesasurements shall be of volumes
computed from the cross sectlons shown on the Drawings and of the field
measuremenis of erea snd compacted depth of each Trial Section. |,

2. Nz measurement shall be made for direct payment of overdepth
construction, regardless of the Engineer's permission for it to remain in place.

PAY TTEM UNIT OF MEASUREMENT

{1) Aggregate Base Course Cubic meter {cuan} -
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" SECTION 3.04:  STABILIZED COURSES

3.04.1 SCOPE
1. These Works shall consist of furpishing, mixing, spreading, compacting and

finishing courses composed of sand, sandy gravel, sandy clay soil or similar {and
including granular material which does not meet the standards specified for sub-
base) stabilized with cement or bitumen or lime as appropriate, as and where
shown on the Drawings. . I

3.04.2 MATERIALS

i. Cement, bitumen and lime for use as stabilizing agents shall conforin
with the relevant requirements of Section 3.01 - “paterials”.  Unless shown on
the Drawings the Engineer will determine the type of cement fo be used or
the type and grade of Ditumen to be used, or whether hydrated lime or
quicklime shall be used.

2. The material to be stabilized shali conform with the gradastion and other
requirements specified for the particular stabilizing agent to be used.

3. Curing seal shall cousist of an approved proprietary curing compousd, or
MC-70 cutback bitumen to Prime Coat standard as specified in Section 4.01 -
"Materigls" and Section 4.02 - "Bituminous Prime and Tack Coats".

4, Water shall be potabie and shall conferm with: the relevant requirements
of Section 5.01 - "Concrete and Concrete Mixes and Testing”.

3.04.3 SURFACE PREPARATION

1. Prior to placing of stabilized sub-base on subgrade, the subgrade shail
have been properly completed aund approved ss spectlied in Section 2.07 -
"Subgrade Construction and Topping” or Section 2.08 - "Stabilized Subgrade -
___Construction”. ' |

3.04.4 CONSTRUCTION OF TRIAL SECTION

i. If the Engineer requires it, before commencement of Site stabilizatlon
Works and after completion of laboratory mix design, the Contractor shall lay a
trinl section of stabilized material 2 lanes wide by 50 m long, at an spproved
location on or near to the Site. This trial section shall be lald using the same
materials, mix proportions, mixing, spreading snd compaction equipment, and
construction procedures that are proposed for use in the Works,

La
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SECTION 3.

2. The trial section shall serve as a field verificatlon of the laboratory mix
‘design.  The results of the dry density and molisture content messurements
made In the trial section will te used in association with the laboratory tests
to establish the moisture content and minimum per cent compaction to be
attaiped in the Site stabilization Works. ~

3. The trial section shall also demonstrate the adequacy of mixiag,
spreading and compaction equipment and the suitability ‘of the methods and
organization proposed. e

3.04.5 CEMENT STABILIZATION PROCEDURES

1. . Mix Design ‘

;& . The materisl to be stabilized shall be 8 sandy or gravelly soil of low
plasticlty or aggregale, which conforms to the following gradations: ‘

Table 3.4: Sandy and Gravelly Seils
7 ‘Sleve No. % by welght passing
Aggregate Scil
5 mm (2 in.) 100
20 mm  {3/4in.) 80 - 95 100
4,75 mn ~ No 4) 15-75 50 - 100
0.425 m  (No 40) 10 - 35 15 - 60
0.150 um (Mo 100} B - 15 5 - 30
0.075 mm  (No 200) 0 -5 0 - 10

1.2 The cement coatent snd optimum molsture content for the proposed mix
shall be determined in the fleld jaboratory and in.the- presence of the Englneer.
Cylinders molded In sccordance with AASHTO T 134 shall be cured and tested
fn compression at 7 days sod 28 days. Curing. shell be in accordance with
AASHTO T 126. Load rote of application shall be in sccordance with AASHTO
T 22. The minimum compressive strength at 7 days sfter molding shall De
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4 MN/sqg.m (40 kgfsq.cm) and the cement comtent of trial m'i‘xes shall be
adjusted until this strength is nchieved.

1.3 The maximum volume change {swelling) shall be 2% and the maximum
loss in welght shull be not more than 8%, when cylinders are molded and tested
in accordance with AASHTO T 135, Method B. ] .

1.4 Cement content and water content of the mix on the Site shall each be
within -0.2% to +2% of the approved mix design.

2. Plamt Mixing Generally

2.1 When cement and granglar iusterial are to be mized in a stationary
plent, the plant shall be an approved type pugmill mixing plant of either the
batch mix type with revolving biade or rotary drum, or the continuous mixing
type. Proportioning ¢f maeterials and of water may he by either welght or
volume,

2.2 Cement shall be added In such & manner that it s uniformly distributed
during the mixing operation. Safe, convenlent facilitles shall be provided for
sampling cement in the supply line to the welgh hopper or pugmill.

23  Means shall be provided whereby the Engineer may verify the smount of
water per bstch or the rate of flow for continuous mixlng, The tlme of the
addition of water and the points at which it is introduced into the miser shell

be as approved. '

24 The charge in & batch mixer, or the rate of feed to a4 continnous hixer,
shall not exceed that which wili permit complete mixing of ail of _the material.
Dead areas in the mizer, in which the material dees not move or is mot
sufficiently sgitated, shall be corrected. : .

25 The molsture content of the completed mixture shall be not more than

one per cent below optimum moisture content st the point of delivery to the
Works, L

3 Batch Mixing

3.1  Batch mixing plants shell be equipped with s sufficient number of paddies
of a type and mrrangement to produce’ s uniformiy mixed batch, :

3.2  The mixer platform shall be of -ample size to provide safe and convenlent
access to the mixer and other equipment. '
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33 " The mixer shall be equipped with a timing device which will indicate b);
a definite audible or visual signal the expiration of the mixing period. The
device shall be accurate to within 2 seconds.

34 The time of mixing a batch shall begin after ‘all ingredlents sre In the
tnixer and shall ebd when the mixer is half emptied,  Mixing shall contlnge
until & homogeneous mixture of uniformly distributed and properly coated
- materials of uniform - appearance Is produced, The time of mixing shall not be
less than 30 seconds. When blending of differenc sizes is required,  the
inaterials shall be biended as they enter the mixer.

4.5 Cement for each batch shall be weighed on scales separate from the
aggregate batching scales, Eanch cement scole graduation shall be approximately
0.001 times the total capacity of the scales. The total capacity shall not be
grester than that of comunerclally avallable scales when weighlng twice the
amount of cement required when the plant is operated at {ull capacity. No
scele shall be used with a capacity less than 500 kg,

4. Contiotous Mixing

4.1  Continuous mixing plants shall ‘be designed such that granular materials
are drawn from the storage :facility by feeders which contiouously supply the
correct amount of granulsr material in proportion to the cement ol so
arranged that the proportion of each size can be separately adjusted ¥ more
than one size is used. Storage facilities contuining flue materis! shisil Se
equipped with vibrating units which shall vibrate the side walls of the fesder to
prevent sny heng-up of materials while the plant is’ operating. '

42 A control system shall be provided thar will automatically close down the
plant when the material in any storsge facllity spprosches the strike-off
capacity of the feed gate. The plant will not be permitted to operate unless
the control system is in proper working order. .

43  The feeder for the gravuler material shall be mechanically or electrically
driven. Mechanically driven feeders shall be directly conpected with the deive
on the cement feeder. The . drive shalt on the feeder sheil he equipped with a
revolutlon counter reading to 0.1 of a revolution. Electrically driven feeders
shall be sotpated from the same circuit that services the motor driving the
cement {eeder, '

44 The cement feeder and the granulsr material feeders shall be equipped
with devices by which the rate of feed can be determined while the plant is in
full pperation.
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5. . Mixed in Place Procedures

51 Mixed in place procedures will normally be permitted when t“ne“grarmlar
material tc be stahilized is in sito Site material.

5.2 Plant and equipment for pulverizing {if required) and for mixing sl
materials will be approved on the basis of preliminary trials to establish that
such plant and equipment  are capable of producing the specified degree of
mixing and uniformity of stabillzed materisl for the full thickness of each
layer. ;Single pss of multi-pass equipment may be used.

5.3 The mixing equipment shall be eyuipped with a device for controlling the
depth of processing and the mixing blades shail be meintained or resct
periodically so that the correct depth - of mixing is obtained at all’ times.
Cement shall be spread ghead of the mixer by means of a cement spreader,
fitted with a device to ensure a uniform and controliable rate of spread of
cement transversely and longitudinaily.

54 1f multi-pass equipment. i3 atilized, the fine cohesive fraction {if sny) of
the material shall first be puiverized fo the reguired depth with successive
passes and the moisture content adjusted if it is meore than 3% below the value
required’ for compaction. Cement shall ‘then be spread and mixing coutinued
with - successive passes until the required depth and yniformity have been
achieved. 7 :

55 If it is pecessary o adjust the moisture content of the material to the
optimum for compaction, water shall be added during the mixing operation using
a water sprayer of such design that the water iS added in a uniform and
controllable manner both - transversely and longitudinally. '

5.6  The mixing equipment shall be set so that it cuts slightly into the edge
of. any adjolning completed lane so 8s. 10 ensure that ali material forming the
layer has been properly processed. The Engineer may approve the use of.
scarifiers or preparizers ghead of the mixing equipment. The output of the.
_ mixing equipment shall be such that a minimurm rate of 20 lnm/hr messured -
ongitudinally’ of “completed -gtabilized -layer - can--be. maintained in order to_
permit satisfactory- compaction of the mix. . o

6. ‘ Placing of Stationary Plant Mixcs

6.1 Immediately prior to depositing the mix, the surface ared o be covered
shall be moistened and kept moist. ) A

8.2 Th? cement stabilized mix shall be protected against moisture loss during
gransporting, by use of suitable covers. The mix - shall be deposited on the
roadbed at a guentity per lin. m which shall provide the compacted thickness
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for the width being spresd without resort te spotting, picking up, or otherwise
shifting the mixture, Segregation shall be prevented and ihe mix shall be free
{rom pockets of cosrse or fine materials.

6.3  The mix shal! be spread in widths of not less than 2 lanes, insofar as the
width of swface permits. Longitidingl construction joints shall fall within 300
mm of lane lines, The mix shall be spread by one or more spreaders operating
In 8 staggered position across the subgrede, If traffic conditions require that
less than 2 lanes be spread, not more than 2 hours shall elepse between the
times of placing the material in adjacent lanes.

6.4 The compacted thickness of any ene layer shall not exceed 200 mm suod
'shall be not less than 80 imm, When more than one layer is placed, the
surface of the lower layer of compacted mix shall, until covered with the next
layer, be kept moist with water or a curing seal as specifled.

£.5 In the case of areas Inaccessible to mechanical spreading equipment, the
mix may be spread In one layer by approved methods only. After spreading,
the material shall be thorsughly compacted to the required lines, grades, snd
cross sectlon by means of pneumatic tampers, or other approved compacting
equipment.

6.6 Use of motor graders wil not be permitted during spreading or
compacting uperations, Motor graders may be used only to trim the ‘edges and
surface after compaction in order to finish within thé specified tolerances.

67 A motor grader may be classified as a self-propeled mechenical spreader
if it has been equipped with end wings on the blade, has the blade lucked In a
position perpendiculer to the direction of trevel, and is equipped with cross
slope and sutomatic grade controls that meet the requirements for the specified
type of spreading.

6.8 Each layer of the mix shall be spread in one operation with an approved
type -seif-propeled mechanical spreader such that +the layer s -mede ready for
compaction without furtber shaping. The spreader shall be provided with 2
fully ' automatic and adjustable screed that strikes off and distributes the
material to the full width being spread and to the surface tolerances specified,

6.9 The spreader shall be eguipped with grade sensing contrels to
automatically control the longitudinal grade and transverse slopes of the screed.
Screed action inciudes any cutting, crowding, or otherwise thet produces a
finished surface texture of uniform appearance.

610 Cement stabilized mixes shall not be mixed or placed while the
stmospheric tempersture is below 2 degrees T and shall oot be placed ob
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frozen -ground. A curing seal as specified shall be applied to the surfsce of
the compacted mix before the stmospheric temperature approaches 2 degraes C.

1, Cowmpaction and Finishing

7.1 Immediately upon completion of spreading or spreading and mixing in
place operations, and completion of shaping, the mix shall be inittally
compacted by one complete coverage using approved type rollers.

7.2 If the finished surface after Initlal compaction is outside the specified
tolerance, all high spots shall be trimmed off to within the specified tolerance.

Filling of low areas by drifting or hauling of trimmed material will not be
permitted,

7.3  Following trimming, the finished surface shall be finally compacted to
not less than 100% of the laboratory density of the spproved job mix specimens
8s determined by AASHTO T 134. Final compaction shall be asccomplished in

such 4 manner that no loose material remains on the surface snd aill tess
marks are climingted.

74  The surface tclerances shsll conform with the tolerance reguirements for
granular sub-base. In the case of any arems which are lower than the allowable
tolerance, the stabilized layer shall be removed and fresh stsbilized mix placed
and properly cempected and .finished, unless filling of the low areas with
bituminous concrete or cement concrete is mpproved.

7.3  When the superimposed course will be cement concrete, the low areas
may, if approved, be filled with concrete st the time and during the same

operation that the concrete pavement is placed. Sucu additional concrete shall
be at the Contractor's expense.

7.6  When the superimposed course will be bituminous concrete, the low areas
may, if approved, be fllled with bituminous concrete to the seme standard,
This filling shsli be carried cut as o separate operation prior te placing the
bitumninous concrete couwrse {uniess the thickness to be pleced is too small to
make this practicable) and shall be at the Contractor's expensa,

7.7 Not mere than 2 hours shall ekavpse between the time weter is added to
the mixed materials and the time of completion of initial compaction. Final
compaction shall be completed within 30 minutes of initial compaction.

78 At the end of each day's work asnd when operations ere delayed or
stopped for more than 2 hours, a vertical comstruction joint shell be made in
the fully compacted isyer, perpendicular to the centerline, Additlonal mix shall

not be placed untidl the construction Joint has been approved. )
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7.9  One hour after the stabllized mix has been finally compacted, vertical
longitudinal joints shall be constructed by cutting into the existing edge to a
depth’ of approximately 100 mm. The mix cut away shell be discarded. The
face of the cut joints shall be moistened in advence of placing the adjacent
lane. i ) i

| N Curing

8.1 Curing seal as specified shail be applied uniformly to the completed
surface at a rate of between 0.75 and 1.25 ltr/sq.m, as determined by the
Engineer. The curing seal sholl be applied on the same day that final -
shall be kept meist until the seal is applied.

8.2 Damage to the curing seal or stabilized surface shall be promptly
repalred by the Contrector st his own expense, in ap approved manner. »

3046 - TESTING OF CEMENT STABILIZED COURSES

1. For every 5,000 sgm of esch stabilized layer or for each dé.y'#
completed area (whichever is smaller) the following sampling end testing shali
be carried out. v

1.1 . In situ density of a minlmum of 3 samples {taken immediately after {inal "
compaction} determined in accordance with AASHTO T 191 or T 205 end which
shall be not less than 100% of the density of the approved laboratory mix.

1.2 Cement content ln accordance with AASHTO T 211.

1.3  OCradation of mix in accordance with AASHTO T 27.

1.4 Molsture - density relatlonship for mix sampled fresh from the Site, in.
sccordance with AASHTO T 134 if the source of the material is changed.

1.5 Compressive strength of @ set of 3 test specimens melded and cured In
accordance with AASHTO T 134 end T 126, and tested in accordance with
AASHTO T 22, i
3.04.7 BITUMEN STABILIZATION PROCEDURES

1. Mix Design |

i.1  The materinl to be stabllized if specified in the Specisi Specification .
sholl be a sand, sandy gravel or siity or clayey gravel and sand material with a
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Pl not excecding 12% and L.L. not exceeding 25% and with noi more than
30% passing a 0.075 mm (No. 200) sieve.

1.2  Bitumen-scil mix proportions shail be established by field laboratory trial
mixes, carried out in the presence of the Englneer. The compressive strength
shall be determined In sccordance with AASHTO T 167 and in such a way 88 to
ensure that the optimum composition of the mix is established.

1.3 - The laboratory triel mixes, after being air cured for a perlod of 7 days
and tested in accordance with AASHTC T 167, sphall have a2 minimum
compressive strength at 25 degrees €, of & MN/sqar {20 kafsq.om) and a
Marshall stability at 60 degrees C, of 2,000 N {204 kgl. The Index of Retained
Strength when tested using 2 Marshall mould shail be not less than 70%.

2. , Stationary Plant Miting

2.3 When approval Is given to utilize statlonary plent for mixing, whether
batch mixing plant or centinuous type inixing plant, the plant end equipment
and  handling 2nd  mixing procedures shall conform with the relevant
requirements. of Section 4.03 - "Bituminous Cowses® and with the apprepriate
requircments speclfied herein for plant mixing of cement stabilized materials.

3. Mixed in Place Procedures

% o a.Apprc'ved type multi-pass or epproved type purpose-buils, - single-pass
equipment shall be utilized for on Site mixing and placing. = Operators shall he
trained and fully experlenced in the operation of such equipment. - -

3.2 Multi-pass equipment may consist of sultable bitumen distributor and
motor graders or as otherwise approved.

3.3 The process.of pulverizing the fine gralned cohesive fraction (f any} of
the granular material shall be as specified for cernent  stehillzed courses.
Bitumen, of the typc and grade seiected by the Engineer, shall then be spplied
to the surface using spproved type heating snd pressure distribution equipment.
Fmulsified bitwmen shall not narmelly require heating '

3.4  Spreading end mixiog of the bitumen and granuiar or other material- shail
be carried out as specified for cement stabilized courses. '

4. Placing and Spreeding Stationmry Plant Mixes
4.1 . The placing and spreading of stationary plant mixes shall be as specif ied

for cement stabilized courses.
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.- ; " Compsctios and Finishing

.1 Compaction of bitumen stabilized courses to 100% of Iabora'wrj: ,:ienéity
{ approved job mix specimens, finishing, and provision of longitudinal joints,
hall be as specified for cement stabilized courses. ‘

Tolerances and Replacement of Unsatisfactory
Areas

3.1 Finished surface tolerances and the rectification procedures for any’ arcas
which fail to meet such tolerances, shall be as specified for cement stabilized
COUrses.

£.2 . In the case of high spots requiring trimming after initial compaction,
raking or similar procedures may be required. If the srea is unduly damaged or
pitted, the stobilized mix shall be removed and replaced with fresh stabllized
rix spread and properly compacted and finished,

3.048 . TESTING OF BITUMEN STABILIZED COURSES

1. For every S;OOO 51T of egach stabilized layer or for each day's
completed area {whichever is the smailer) the following sampiing and testing
shall be carrled out. ‘ ,

1.1 In situ density of a minimum of 3 samples {token Immediately after
completion of final compaction) determined in accordance with AASHTO T 181
or T 205 and which shail be not luss than 100% of the density of the approved
isbhoratory mii

1.2 - Composition of the mix by extraction in accordance with AASHTO T 164,

1.3 Compressive strength in accordance with AASHTO T 167, of samples
before compaction.

1.4 Marshall stability in accordance with AASHTO T 245, of samples before
comnpaction. -

3.043 LIME STABILIZATION PROCEDURES
L. Mix Design ‘
1.1 The material te be stabilized shall be a clayey gravel, clayey sand or

jean clay soil with not more than 50% passing 0,425 mm (No. 40} sleve and
Plasticity Index greater than 10%.
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1.2  The luuc coontent and optimum moisture content shall be determined in
the field laboratory ams in thz nresence of the Englneer. Cylinders molded in
accordance with AASHTO T 220 shail b cured snd .tested at 7 days and 28
days. Load rete of application shall be !~ accordance with AASHTO T 22.
The minlmwe compressive strength at 7 days after molding shell be one
MN/sqan (10 kgleg.cm). ‘

1.3 Liias content and water content of the -mix on Site shall each be within
-0.9% to +2.5% of the approved mix design percentages, .

2, ‘ sofety Precautions

23  Speclal precautions shall be raken when handling quicklime as It -vill
sapidly corrnde eguiprment ant can inflict severe skin burns to personnel corming
In contsct with it

22  Suirshle methods for handling quickllme shull be adepted, including fully
mechanized or botiem: durnp bondling & vipment and protective clothing worn by
the operstors. Working operativns shous” teke into account the wind direction
to minlmize the dust problem and 7onseyrent eve or skin frritstion to any
personnel In the vicinity.

2.3 When hydeated lime is used, precautions sh. ‘i giso be taken agalnst the
effects of prolonged exposure to the skin.

2 Stationsry Plant Mixing

3.1  When approval is glven to utilize stationsr)” plant for mixlng, whether
batch mixing plant or continuous type mixing plany, olany -nd equipment
and handling and mixing procedures shall be as specifiza  "or  cement
stabllization and as specified hereln for plant mixhig of Ume stabilized

materials. "
4. _ Mixed in Place Procedures

41 Mixed in place procedures will normally be permitted when G2 soil to be
stabilized s in situ site material

42 Spreading and mixing of the lime and soil material shall be carried out .
as specified for cement stabilized courses.
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5. B Placing snd Spreading Stationary Plaot Mixes

51 The placing and spreading of statiopary plant mixes shall be az specified .
for cement stebilized courses.

6. Compaction and Finishing

6.0  Compaction of lime stabilized courses to 100% of laboratory density of
approved job mix specimens, finishing and provision of longitudinal joints, shall
be as specified for cement stabilized courses with the following modifications:

6,1.1 When quick. lime is wused, the layer shall not be compacted
immediately after spreading the lime, ss hydration of the lime will cause
damage to the compacted layer. The time within which the compaction
shall be completed will be estimated in the lahoratory.

6.1.2 Compaction shall not take. place after lme hydration. Any ime
stabilized 1nateriol that hes been mixed or deposited after lime hydration,
shall be removed and replaced with fresh material, mixed and trested as
specified.

Tolerances and Replacement of Unsatisfactory
Areas

A Finished surface tolerances and the rectification procedures for any areas
which fall to meet such tolerances shall be as specified for cement
stabillzed courses.

3.04.140 TESTING OF LIME STABILIZED COURSES

i Fer every 5,000 sqm of each stablilzed layer or for each day's

completed area (whichever is the smaller) the following sampling and
testing shall be carried out.

completion of final compaction) determined in accordance with AASHTO
T 191 or T 205 and which shall be not less than 100% of the density of
the approved laboratory mix.

2 Lime content in accordance with AASHTO T 232,

1.3 Gradation of mix in accordance with AASHTO T 27.

3. 31
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14 I the source of materials changes, the moisture - density relationship in
accordance with AASHTO T 134 and gradation of the new mix in
accordance with AASHTO T27.

L3 Conmpressive strength of a satr of 3 test speciinens molded and cured in
accordance with AASHTO T 134 and T 126, and rested in accordance
with AASHTO T 22,

3.04.11 MEASUREMENT
i Cement Stabilized Course, Bitumen Stabilized Course and Lime Stabilized

81
Course, shall be meazyred by cum of compacted mix furnished, premixed
and placed, or mwixed in place, compacted, trimmed, jointed, cured,
complered ang acegpied, Measurements shall be of the area and
thickness dimessions shown on the Drawings.

2. Measurf;menl: shall alss e made of the Trinl Section in sccordance with
the length, width and thickness ordered by the Engineer.
PAY ITEM UNIT OF MEASUREMENT

{1} Cement Stabilized Course Cubic meter {cu.m)}
(%) Bitumen Stabitized Course Cubic meter (cu.m)

{3 Lime Stabilized Course  Cubic meter {cu.m)



SECTION 4.05 {Cont)

4.05.8

4.05.9

4.05.10
4.05.11
4.05.12

SECTION 4.06:

4.06.1
4.06.2

4.06.3
4.06.4
4.06.3
4.06.8

DELIVERY, SPREADING AND
FINISHING

1. Genersi

2, Rollers

3. Standsrd of Compaction
SAMPLING AND TESTING
SURFACE TOLERANCES
DETERMINATION OF THICKNESS
MEASUREMENT

BITUMINOUS SEAL COATS

SCOPE

MATERIALS

1. Bitumen

2. Aggregates

EQUIPMENT

CONSTRUCTION OF TRIAL SECTIONS
RATES OF APPLICATION

CONSTRUCTION

1. General

2. Swface Preparation
3. Heating of Bitummen

Spreading Shirry Seal
Spraying of Bitumen

Application of Aggregate

- & WA

Rolling and Brooming

XX

Page

4-53
4-54

4-56
4-58
4-56
4-57







"SECTION 4.01 MATERIALS
401.1 - SCOPE

1. Materials specified for use in the construction of the varicus bituminous
pavement courses may include any or oll of the following:

1.1 Coarse. ana fine mineral aggregates and filler,

1.2  Bitumen products including penetration graded bitumens, cutback
bitumens, emulsified bitumens, modilied bitumens, snd rejuvenating agents
for use in bltumincus cowses and surface treatments.

1.3  Reinforcing grids for reinforcement of bituminous wearing courses.

2, All meterial sources and the quality of materials proposed for use in the
Works shall be approved prior to procuring or processing tnaterial from such
sources. Inspection, sampling, testing and retesting as necessary, shall be at the
Contractor's expense as prescribed in Section 1.05 - "Control of Materials and
Standards for Sampling and. Testing” and as specifled bereunder. for specific
materials, ' : 2

3. Storage and handling of all Ipaterials shall conform with the relevant’
requirements of Section 1.05 - "Control of Materials and Standards for Sampling
and Testing", Materials shall be stored on hard, clean surfaces.

4012 .  AGGREGATE MATERIALS GENERALLY
i. Souwrces amd Production

1.t Locating sowrces and manufacture of materials In accordance with the
requirements of the Specifications are the responsibility of the Contractor, wha
shall produce the required aggregates at the rates and In the quantities
necessary to complete the Works on time. | L

1.2 The Contractor shall heve satisfied himself &s to the location, suitability
and quentity of materials availuble; extent of work necessary to obtain the

materiel available; the work requiFed to open the quarry and to-crushy-screen— - — .

and wash (if necessary) the materials; and the length of haul to the Site.

1.2 Prier to starting quarry operations, the Controctor shail obtain ‘veritten
permission from the Authorities or owners concerned. :
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. 1.4 Crushing and screeming plants shall not be put intn opersation prior to
their approval. If, after any plant is put into operation, it fails to perform as
intended, the Contractor shall either rectify the defects in the existing plant to
the satisfaction of the Engineer, or shall provide alternative approved plant.

L5  Approval of the crushing ‘and screening plents and other equipment shall
in na way retieve the Contractor of his responsibilities in respect of producing
aggregates which conform to the Specifications and In the quantities required
for the completion of the Works on time.

2. | Steckpillng

2.1  Stockpile areas shall be surveyed prior to stockpiling to establish control
points and to obtain a record of existing cross sections for future use in
determining stockpile quantities, The areas shall be adequately drained at all
times.

2.2 Stockpiling procedures shall not result in degradation or segregation of
the stockpiled materisl, or lntroduction of foreign materlals lnto the stockplle,
Helghts of aggregote stackpiles shall not exceed 5 m.

3. Samipling axd Testing

3.1 Sampling snd testing procedures shall conform with the relevant
requirements of Sectlon 1.05 - "Control of Materlals and Standards for Sampling’
and Testing" and with the following requirements,

3.2 The Contractor shail sybmit to the Engineer, 30 days prior to the
scheduled beginning of crushing and screening operations, @ statement of origin
and composition of all sggregates proposed for use in the Works.

13  In order to ascertain the properties of aggregate  materigls, the

Contractor shell submit for testing and approval, representative samples of all

materials intended for incorporation in the Works, prior to starting quarry

operations. The representative sampies shall be takea by the Contractor in the
- presence of the Eogineer.- - SRR B : ) )

J.4  Tests performed by the Contracter shall ‘be utilized in assessing the
locations, extent of deposits and quentities of materials which will conform to
the Specifications when properly processed. Any special tests. that - may be
required by the Engineer or in the special specification shall be carried out by
the Contractor, in bis own laboratory, or an outside leboratery, approved by the
Engineer. All testing as cerried out by the Contractor shall in po way obviate
the need for further testing by the Englneer. Approval of specific sources of
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materials shall not be construed as final approval and. acceptance of materials
from such sources. - -

3.5  The Contractor may conduct necessary tests in the Field Laboratory in
the presence of the Engineer. ' L -

3.8 Processed materials shall be tested and approved befors helng stockpiled
on Site or incorporated in the Works and may be inspected and tested ac any
time by the Engineer during their preparation, storage and . use. Qusstipnable
materials, awaiting testing and spproval, shall not be unloaded and mixed with
materials previously spproved. If the grading and quality.. of any materials
delivered to the Site do pot conformn 10 the grading and quality of  the
established cuntrol samples, the Fngineer will reject such materials.

3.7 Samplss shall satisfy all specified test requircments. The Contractor
shall permit the Engineer to inspect sny and all materials used or to be used,
8t any time during or after thelr preparation, or while belng used during
progress of the Works, Unsatisfactory materials, whether in place or nat,
shall be removed promptly from the Site. The Centractor shall furnish all
necessary rmaterials, labor, tools and equipment spd transport required by the
Engineer for such inspections. -

401.3 . AGGREGATES FOR BITUMINOUS PAVING MIXES

i, Aggregates for use in bitumineus base course, hinder snd wearing courses,
levellng course, and mecadam and cold mix courses, shall comsist of crushed
stone. ~

2. Coarse aggregate shall be the fraction of crushed aggregate material
retalued on 4,75 mm {No. 4) sieve. Flne aggregate shall be the fraction of
crushed aggregate material passing 4.75 mm (No. 4) sieve. Mineral flller shall
be added when the combined grading of coarse and fine aggregates is deficlent
in material passing 0.075 mom {(MNo. 200} sieve. = .

3. The material from hot bins passing the pumber 40 sieve (0.425mm) when
tested In accordance with AASHTO T90 shali be non plastic , In addtion the
material from cold bins should not have Pl larger than 4 .

4. Aggregates shell oot contain gypsum more than 1% and the coarse
fraction of the aggregate shall not contain more than :

5% chert and {lint for aggregate to be used in the Wearing course.
5% chert and flint for aggregate to he used in the Binder course.
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5. Aggregates shali he of uniform  quality, free from decomposed  stone,
organic matter, shale.

8. The percentage by weight of friable particles, clay lumps, and other
deleterious matter shall not exceed 1% as determined by AASHTO T1i2.

7. Aggregate particles shall be clean, hard, durable and sound. Crushing
shall result in a product such that, for particles retained on 4.75 mm (No. 4)
sieve, at, least 90% by weight shall have 2 or more fractured faces,

8. The flakiness index and the elongation index test should be conducted in
accordance with BS 819, the following are the maximuwmn limits ;

Wearing Course Binder & Asphalt Hase
Course
" Flakiness Index F.I 25 KiY
" Elongatlon Index E.i 25 30
9. Aggregates shall be washed if directed, to remove any clay lumps,

organic matter, adherent dust or clay films or other exirsnecus or deleterious

matter that may prevent or detract frem proper adhesion of bitumen tg the
aggregate particles, :

10.  Mineral filler shall consist of finely divided mineral matter such as
limestone dust if added sperately; hydrated lime; other ncn-plastic  mineral

filler, free from cloy and orgavic impurities; or portland cement, conforming to
AASHTO M 17, :

1. Combined coarse and {ine aggregates for bitumincus mixes, including
mineral filler , when tested in accordance with AASHTO T 27 and Tii, shall
conform to the gradutions shown in Tabie 4.1.

4-4
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“Table 4.1: Grodation of Aggregates for Bituininous Mixes

Sieve Desigmation Binder Wharing Bigder Vibarlng
: Curse (urse Coxee Grxrse
} l'lr" - - - -
1 {25.Gms 100 100 100 {t4]
¥4t (190w ¢ - G 90 - 100 0 - 0 - 10
/2" (1250 53 - & 7 -4 5 -8 -2
8" {95y 4 -9 B -8 4 - 80 5% - 80
M, 4 (4.75m) X-5% B-5% -3 3B~ 65
No. 8 {2.38m) B-38 PATIK 23 - 49 23 - 49
MNX (1.18m) 1327 13- 14 - 43 4 - 43
M50 (0,300 5-17 5~ 17 5-19 5-.19
N8 {0.150m) 4 - 14 4- 14 415 4 - 15
o, A0 {C.079m) -8B 2- 8 2- B 2-8
12. The loss in weight of aggregate after 500 revolutions , when tested m

accordance with AASHTO T 86, shall not exceed I5% .

] Abrasion after 100 revelution
Ratio of wear loss = less than or equal 25 .
‘ Abrasion after 500 revelution

13. When tested for soundness In accordance with AASHTO .T104 the coarse
aggregate. {retained on No.4 sieve) shall not show signs of disintegration and the
loss by weight after 5 cycles shall not exceed 9% in the case of the sedium
sulphate test and 12% in the case of the magnesium suiphate test.

‘14.  When tested for resistance to stripping in accordance with the AASHTO
T-182 at least 95% coated particles should be achieved . Scandinavian test sheail
be carried out and at least 80% of the coarse aggregate surface area shall
remain coated with 8 bitumen film especialy for exposed surfaces other wise

anti stripping agent must be added te achivee the required cosating .

15. The material shall contain eminimum 50% sand equivalni . Test sample
shall be taken from hot bins .

4.01.4 AGGREGATES FOR SEAL COATS

i. Cover aggregates for bituminous seal coats shall consist of screenings of
crushed stone. Aggregate for slury seals shall consist of crushed stone {ines
ar patura! sand Dlended with not less than 50% crushed stone fines. For heavy
duty spplications slurry sggregate shall consist of 160% crushed fines. Wadl

4-5




SECTION 4.01

gravels shall not be used for seal costs, suitability of suggested crushed ston
flnes for use in slurry seal shall be demonstrated prior to use .

2. Aggregates shall not contaln crystalilne or amorphous gypsum (expressed
as 803} more than 1% , and shall not contain more than 5% chert. .

3. Aggregate particies shall be clean, berd, durable and sound. For particles
retained on 4.75 mm {No. 4) sieve, st least 90% by weight shall have 2 or
more fractured {aces and 100% by weight shall have one or more fractured
faces. .

4. Flakiness Index and Elongation Index tested in accordance with BS-812
shell not be exceed 25% for each of flakiness and elongation Index . The
percentage by weight of clay lunps & [risbie particles as determined by
AASHTO T 112 shall not exceed 3% . Light weight agregate of specific. gravity
of 2 or less shail not exceed 3% as determined by AASHTC T 113 .

5. If necessary aggregates shall be washed, or processed by any alternative
approval method, to remove any clay lumps, ‘organic matter, adherent dust or
‘clay films or other estrancous or deleterious mastter thet may preveat or
detract from proper adhesion of bitumen to the aggregate particles.

B, Cover eggregstes snd aggregate [or slurry seals, when tested in
sccordance with AASHTC T 27 and TIY, sball conform to the gradations given
in Table 4.2. '

Tuble 4.2: Gradaticn of Aggregates for Seal Coats

Sieve Designation ist Application 2nd Application Slurrry
{Square cpenings) . Grading B Grading & . Aggreégate
25.6mm (1 in i 169

19.0mn 434 in. ) - - 80---100 :

2. 5mm (1/2 in.) 20 -~ 55 100

9.50mm (3/8 In.) 9 - 15 58 - 106 LG0
4.75m (No. 3) -5 10 - 30 - 80 - 100
2.36m MNo. 4) - ¢~ 10 85 - 80
1.18mm (No. 8) - p.- 5 45 - 70
(.60mn {(No. 16) - - 30 - 50
8.30mn {No. 50) Co- - 1§ - 30
0.15mn {No. 100) . - - 10 - 20

0.0%m {No. 200) 0 -40.5 g - 0.5 5 - 13
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7. The loss in welght of aggregate after 500 revolutlons, when fested o
accordance with AASHTO T 96 (Los Angeles Test), shall not cxceed 5%,

8. When tested for soundness in accordance with AASHTO T 104, the
aggregates shall not show signs of disintegration and the loss by weight shali

. et exceed 10% in the case of the sodium sulphate test aor 12% in the case of
the magnesium suiphate test. _ : .

3. When tested for resistance to stripping in accordance with "AASHTO T
182, &t least 95% of the aggregate surface area shall remain coated with s -
bitumen fiim. : : '

10, The material “shall cogtain aminlmum 50% of sand equivelant as
determined by AASHTO T 176 . :

4015 STABILIZING AGENTS
- Cement as Stabilizing Agent

T1v Cement shall bhe Portland cement Type U, or sulfate resistant cement
Type V, in accordance with the Jordamian Cement Specifications. :

2, Biunnen as Stabiliring Agent

2.1 Bitumen may include straight run  {penetration grade} bltumen; RO
cutback bitumen, MC cutback bitumen, or cationic emulsified bitumen, Type 5.
. Penetration grade, cutback bitumen and ernulsified bitumen shall. conform with
all relevant requirements herein,

2.2 The selection of a suitable bitumen will depend on the properties of tpe
materinl to be stabilized and shali be subject to laboratory and fleld wrisls by
the Contractor, under the supervision of the Engineer.

2.3 When the material moisture content Is higher than the normal Lin-sity
value, material must be dried, the use of penetration grade bitumen , viscous
cutback bitumen or asphalt emulsion plant mixing of materials shall he
appropriate,

24 When the natural moisture content of ‘the material is lower than the
normal in-situ value, cutback bitumens or emulsified bitumens are appropriate,
3. ' Lime as Stabilizing Agent

3.1  Hydrated lime {calcium hydrexide) and quicklime {calcium axid‘e)‘ shal!
conform to AASHTO M 218 and to Jordanian standard speciffca;ion. Mixing gf
different brands of fime or use of lime from different mills will not be
permitted,
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3.2 Lime slurry shall be a homogeneous pumpable mixture of lHme and water.
Slurry shall be a premixed material in which the lime sollds. content shall be
. ot less than J0% by weight.

4016  BITUMEN GENERALLY
1. Type ard Grade

i.1 Each bitumen product furnished [or use in the Works shall be obtained
from the Jordan Petroleum Refinery and suall exhibit uniform characteristics.

1.2 The grade of bitumen may be changed by the Engineer by one grade
either side of the specified grade at no extra cost to the Eruployer.  When
more than ooe type or grade is specified under any item, the Engineer will
select the type and grade o be used in the Works. Any such chenge must be
approved by the MPWH, ’

2. Transporting Bitumen

2.1 All transporting of bitumen shall be by conveyances that are free from
contamination, Tank cars or tank trucks used for transporting bitumen shall be
carefully inspected, drained, and cleaned if pecessary, before loading, to prevent
contamination- of the bitumen from residues of previous loads. Bitumen may
also besdelivered and transported in metal drums, '

2.2 Tapk trucks or trailers used to transport bitumen shall be equipped with
an approved sampling device which shall he built into the tank or recirculating
or discherge line in such a manner that a sample can be drawn during
circulation or discharge.

3. Storage of Bitumen

3.1 . The Contractor shall provide aa adequate storage facility for bitumep, at
the site of the mixing plant.  This facility should be clean and stable and
provided with cover and shelter from excessive temperatures. i

3.2 No open fires or smoking shall be allowed In or around the storage
facility. i

3.3 The storage capacity should be sufficient to inaintain a uniform operation
wbhile allowing for delayed shipments and time for testing, Different batches of
bitumen should be separated, so 85 to allow for easy identification.

34 If the bitumen is delivered to the site in metal drums, on arrival the
irums shall be inspected for: .
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‘perforstions
rusting
meiting

other dnfect;s that would directly cause pollution or chemical change,s to
the bitumen.

Any drumts) showing any of th(,ve defects shall be rejected at the discratmn of
the Engineer.

35 The sx;ored bitumen products should be protected from temperatures
‘which may exceed the range of -5°C o «60°C or &s required accordlng to
flush  polnt test as determined by AASHTO T 48 .

4. Heating of Bitumess

4.1 Heating equipment shali be of an approved type. Any method of
agitation or heating that iotroduces free steam or molsture into the bluumen
will not be approved. During the process of its manufacture, conveyance,
storage, of construction use, bitumen 3f whatever type shall not be heated to
terparatures more than 16 degrees € above the maxitoum application
tempersture specified for the respective type of bitumen nor above
174 degrees C, whichever is the lower. Materials hested in excess of these
temperatures will be rejected and shall not be used In the Works.

4,2  Tanks for heating and storsge of bitumen shail be capable of heating the
material, under effective and positive control at all times, to the specified
temperature, The system shall provide uniform heating for the entire contents
of the tenk., The circulation system shall be of adequate size te insure proper
and continuous circulation of the bitunen during the entire operating period.
Suitable meens shall be provided, either by steam or il jacketing, or other
insulation, for maintaining the required temperature of bitumen, welgh buckets,
spray bars, and nther contalners.

4.3  Therinometers of approved tyme am‘ adequate range (calibroted in 2
degrees C increments} for accuratdy measuring the tempersture of the bitumen
while heating, shall be located so as to be readily visible aud shell be kept
clean gng In proper working order at ail times. .

"4.4  Where storage tanks are required, their capacity shall be sufficient for at
least ene day's production. -

4.5 Bitumen mmaterials, wasted through careless bandling or rendereq
unsuitable for use by overheating shall not be used in the Works.
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3. Sampling and Testing

5.1  Procedures for sampling of bituminous materials shall conform to
AASHTO T 40.

52 QGepergl requirements and procedures for sampling and testing of
the varlous types of Thitumen shail conform with the requirements of
Section 1.05 - "Control of Materials and Standards for Sampling and
Testing".

5.3. Testing for cooformity of bitumen products Lo AASHTO and other
specified standards shall, unless otherwise directed, be performed at the
refinery leboratories of the Jordan Petroleum Company.

- 4.00.7 BITUMEN PRODUCTS
1. Pepetration Graded Dinmen
1.4 The various grades of penetration graded bitumen Asphalt cement shall
conform generally with the requirements of AASHTO M 20, or with the
Specification of the Jordan stendard specification Co. Ltd as given ' in
Table 4.3 . ‘

_ Table 4.3: PROVERTIES OF PENETRATION GRADE

Feretration Grade

0 - B ®-% - 10

Mn Mx Mo Mx Mp Mx
Ductility et B (on mw oo- 0w - -
Feretration at 25°C {0, b o B0 o N 82
Softening Point () 5 8 B 458 48
Sperific Grovity at 250 101 108 101 8 LG -
1oss on henting to 163 Dowt) - 18 - 10 - L&
Penerration of reside%of origitml 7% - B wm-
Solhility in Trichlorettylene Bhwt) @ - L - W5 -
- Ash content %wt : - 1.0 - Lo -1
FlastpointiCleveland o Gp. J (O 280 - o~ 5 -
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L2 If {ts required In special specification to nse viscosity qraded asphalt
cement it shall meet the requirement of AASHTO M 226-80 tabie 1,2 .

1.3 'Sampling and testing shall be in accordance with the AASHTO standard
method listed in AASHTO M 20 . .

1.4 Penetration bitumen application temperature range shall be so that
appropriate wviscosity range for each application is achieved . If however the
viscosity curve are not available the valuse given In table 4.4 shall be generally
consider as aguidance ,

Table 4.4: BITUMEN GRADE ‘

. ' 49/50 60/70 807100 )
Application Tenperature C 150-170 145-165 7" 140-1860
2. Biturmnen Modifier

2.1 An approved modifier shall he Incorporated in  all  pepetration
graded bitwmens whenever® specified immediately prior o the time of
use, unless otherwise shown on the Drawings . The modifier (catalyst)
shall serve to polymerize the bitumen’ by converting  the benzylic
carbon groups into ketones,

2.2 The modlfied bitumen shall demonstrats significantly reduced temperature
susceptibility and/or improved adhesive quaiities, The workability of the
modified biturnen shail be unchanged from that of unmodified bitumen.

2.3  The mixing and perpsration of Modified Bitumen shall be carvied out i
accordance with the manufacturers instructions, and with the approval . of the
Engineer.

3. Rapid-Curing {(RC} Cutback Bitumen _

3.1 RC cutback shall conferm with the requirements of AASHTQ M"Bl,

which covers Grades RC-70, RC-250, RC-800, and RC-3000 and . ave listed in
Table 4.5.
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Table 4.5: PROPFRTIES OF R.C. CUTBACK BITUMEN
FCT0 FC-250 80 R0

‘ Min. M, Mn, Mx. Mo, Mx, Mn, Mo,

Kirematie Visoosity at 60 €

centistokes N4 0 X0 B0 600 X0 s
Flash Point {Tag, @en-cop), N - A S 71 - -
degrees ,

Water, percent - 02 - Gz - 02 - 02

Dhsciliation test:
Distillate, percerwage by voline
of total distiliate to 0 ©

to 190 C : 0w . - - -
w 25 T ’ 51} - . 15 - -
o %60 T g R ¢ - 45 S
to 315 s - B - B - W

Fesidue frundistilation to 360 T
vojure porocntage of
sarple by differaxc 55 - 8 - 75 - m -
Tests on residie froudistillation:
Absolute vismsity ot 90 ¢

poises @ 240 80 240 &0 2400 80 240

Tuctility, 5 onfuin. at

BLan mw - - K - W -

Solubility in Trichloroethvlene,

percent m - ®w - ®w, - ®W -
S p ot t e st woi t h

Standard naphths Negative for all grades

Nephthe-xylere solvent,

- pereent xvleng MNegative for all grades

Heptane-xylere solvent, .

- percent xylee MNegative for all grades

3.2 Sampling and testing shall be in accordance with the AASHTO standard
methods listed in AASHTO M 81,
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3.3 RC  cutback bitumen spraying temperature ranges shall be o thae
appropriate viscosity for each application is achieved » I however the viscosity
curve are not avallahle the values given below should he generaly consider as
guidance

RC Cutback Spraying
Grade Tamp “C
RC- 70 40 - 75
RC - 289 85 - 105
RC « BOO 90 - 1is
RC ~ 3000 105 - 135

4, Mediun-Curing (MC) Cutbuck Bitwnes

4.1 MC rutback shall conform with the requirements of AASHTO M az,
which covers Grades MC-30, MC-70, MC-250, MC-800 and MC-3000 and are
listed in Table 4.4, o §
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4.5: PROPERTIES OF M.C. CUTBACK BITUMERN

M3 M0 M2 AUHE

Win., o M Mad

B 45 0

to 60 O volune peroentage
of saple by dif fercoce. 5 wo- 57 - /B - 8
Tests oo resiche from ‘
disciliation

£hsolute visoosity sl

60 A poises S0 Y40 ED O X0 1200 X0 120D 30
Duetiitey, 5 opind

gu W - e o- o W - 0 - W -
Solubitity in

R S Py - e » Lo /,""w oA 5 -
Trichiometylone, perceat 99, - 3, - 8 - W\, - 9,
S w oo ¢ e st w1t on

Standard rephtha promtive for oll grodas
Nyhtheexviene sclvent
- porent xylens Soeptive for ail greces
Feptang-xylae solvent,

- perosnt syles Negetive for all gredes

=

1
2
+
-
)
o

<
[

e
oy
o
o
3
s
)
b}

4.2  Bempling and il
methods listed in AASHTO M 82,
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4.3 MC cutback bitumea spraying temperature ranges shall be so  that
appropriste viscusity for each application is achieved | if however the viscosity

curve are not available the values given below should e yam‘mly consider as
guidance :

"MC Cutback Spraying
tsrade Temp °C
MC - 30 2t - 83
MC - 70 45 - B8O
MC - 238 70 - 110
MC - BOG ©95 - 125
MC - 3000 110 - 145
5. Stow-Curing {SC) Cutback Bitwnen

5.1 SC cutback shall conform with the requirements of ASTM D 2026 which
covers Grades SC-70, SC-250, SC-800, and 8C-3000, and ave shown in Table 4.7.

Table 4.7: PROPERTIES OF S.C. CUTBACK BITUMEN
70 250 GOk LI o 11

Min, M. Moo Mwx. Mo, Mx, Mn, M,

Kiramatio visosity ot % St 70 140 250 S0 200 16000 3000 &{w
Flash point (Cleveland &5 - T - 93 -

en ap), C
Distillation test:
Total distiiave to M0, wB 4 @ 2 12 - 5
voluie % _
Sohbility in trichloreettylee ®. - %, - ® - #H. -
%
Kinmmtlc viscosity m 4 70 g i AN W 4 350
distillation residue an 80,
Asnha { reside:

Fesidue of 100 nemtraxm, % 5 - - "7{} - Ei} -
Ilt:tn!uy of 190 peretration 1) - 100 - 100 - Y -
residie at 230, ouVbter; % - 0.5 - 0.5 - 4.5 - t.5
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5.2 Sampling and testing shall be in accordance with the appropriate ASIM
standard methods. -

5.3 8C rutback bitumen spraying temperature ranges shall be ~ so that .
appropriate viscosity for each application {s achieved , if however the viscosity
curve gre not available the values given below should be generaly consider as
guidance :

SC Catback Spraying
Grade - Temp YC
sC- 70 45 - BG
SC - 250 - 70 - 110
sC - 800 95 - 125
SC - 3000 1ig - 145
6. Emulsified Bitwoess Generally

6.1  Selectinn and use of emuisified bitumens shall gencrally be in accerdance
with the recomumendations In AASHTO R 5, subject to the following
requirements.

6.2  Emulsified bitumens which have been subjected to freezing temperature
while in storage shall be retested and acceptance or rejection of the material
shall be based on the results of the retest.

6.3  The manufacturer shall futnish samples of the base bitumen used in the
emulsion,

6.4 When samples of undiluted emuision are not readily available for test
purposas, tests may be made on the diluted emulsion and the respective
specifications modified to reflect the changes in propertiss resulting from
“dilotion of the bitumen.

6.5  All emulsified bitumens shall adhere firmly to the surface of the mineral
aggregate or the highway surface as appropriate. © Failure of the emulsified
bitumen to perform satisfactorily on the job shall be deemed cause for its
rejection regardless of satisfactery laboratory test results. ‘

7. Anionic Fmulsified Bitumen
7.1 Anionic emulsified bitumens shail, prior to dilution, conform with the

requirements of AASHTO M 140, for Types SS-1 and §S-1h and ss listed in
Table 4.8.
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4.8: PRCPERTIES OF ANIONIC EMULSIFIED
BITUMEN

e e

Slow-Setting

$8-1 55-1h
Min. Max., Min. Max .
ts on aralsions: e
cosity, Saybolit Furol 20 100 20 100
at 29C, s
scosity, Saybolt Furol - - -
at 5UC, s
orage stabitity test, - 1 1
-h, %
went mixing test, % - z.0 - 2.0 .
ieve test, % - 0.1 - 0.1
sidue by distillation, % 57 - 57 -
sts on residue fram
stiliation test: - :
epetration, 29, 100 200 0 80
100 g, 58
hctibility, 25C 40 - 40 -
5 gu/min, an

Bolubilicy in trichloro- 97.5% - - 97.5 -
ethylene % : : :
S ———————

F wype  of emulsion is not specified in the

hecification slow cetting shall be used .
2 - Sampling and _testing shall be in accordance with AASHTO T 59.

special tecnical

F 3 Emulsified bitumen 5praying temperature Tange shall be so that
Lpproprinte viscosity for each application is achieved , if however the -viscosity
wirve pre pob available these values should be generaly consider as guidance 25
L 55 degrees C {except for Grade RS-2 where the range shall be 50-75 degrees
C). The teiperaiure range for pugmill mixing for medium and slow setting

bypes shall be 15-65 degrees (.

8. Catiopic Emuistf ted Bitumen

8.1 Caiionic emulsified bitumens shall, prior 1o dilution , conform with the
requirements of AASHTO M 208, for Typoes CSS-1-and 85 Hsted in Table 4.9

4. 47




SECTION 4.01

Teble 4.9: PROTECTION OF CATIONIC EMULSIFIED
RITUMEN '

Stow-Setiing

as-1
Min Max
Tests on anuisions: :
Viscosity, Saybolt Furel at 250, s - 200 100
Storage stability test, 24-h, % i
Particle charge test Positive
Sieve test, % 0.16
Cenent mixing test, % 2.G
Distillation:
Residue, % 57
Tests on residue from distillption test:
Penetration, 28C, Wl g, 5 s 100 250
Ductibility, 25C, % an/nin, om 40
Solubility in trichlorpethylene % 97,5

If type of emulsion is not specified in the special tecnical
specification slow setting shail be used .

§.2 Sampling and testing shall be in accordance with AASHTO T 35%.

8.3 Emulsified bltumen spraying temperature range shell be so that
appropriate viscosity for cech application is achieved ., if bowever the viscosity
curve are not availeble these values should be genaraly cenpsider as guldance
25.65 degrees C f{except for Grade CRS-2 where the range shall be 50-75
degrees C). The temperature range for pugmill mixing for medium and slow
serting types shall be 15-65 degrees

8. Reinforcing Grids

9.1  Grid reinforcerent for bituminous wearing courses, when shewn oo the
Dr‘awings, shail ’Cﬂﬂsiﬁf, of approved type, high strength paolymer {polypropylene)
grid matting, with rectangulsr-sheped openings, and furnished in rolls of at least.
50 m single lengtha. ‘

9.2  The reinforcing grid shall be non-corredible, temperature stable up 7o at

legst 160 degrees ¢ and exhibit a minimum tensile strengih, longitudinally and
transversely, of 0.010 MN/m ai 8% strabn
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4.01.8 MEASUREMENT

| 8 Granular Material, Base Course Aggregate, Aggregares fyr Bivuminous
Seal Coats and for Bituminous Mixes, Modified (Penetmtisp Graded) Bittmen,
Straight Run {Penetration  Graded) Biturmen, Cutback Bitumen, Emulsified
Biturnen, Portland Cement, Lime, and Reinforcing Grid, shall be measured ns

- prescribed in the appropriate Sections of these Specifications,




SECTION 4.02: BITUMINOUS PRIME AND TACK COATS
4.02.1 . SCOPE

1. These Works shall consist of furnishing and applying MC cutback bitumen
prime cost to 4 previcusly constructed subgrade, sub-base or agfregate base
cowse, highway shouders, or concrete pavement; and furpishing and ‘applying
RC cuthack bitumen or emulsified bitumen as a tack cost to a previously
constructed  biruminous base or wearing swiace to provide bond for &
superimposed hituminous course; all as and where shown on the Drawings.

4.02.2 MATERIALS

i. Medtuy-Curing  Cutbeck Bituinen

1.1 MC cutback bltumen (for prime coats) shzll be as recommended by ASTM
D2399-83 for open and tight surfaces however if not specified in the special
technical specification MC-70 as specifizd in secrion 4.01 {material} shall be
used .

2, Raepid-Cwring Cutback Bitmen

2.1 RO cuthack bitumen {For tack costs) shall he Gredes RC-T0 or RC-25G
as appropriate snd as specified in Section 4.01 - "Materials" or as required in
the Special Specificstion.

3. Slow-Curing Fmulsified Bingoceu
i Slow~setting emulsifisd bitumen {for tack coatsy shall be slew-setting

Grades $8-1, 55-ih, ©8S-1, or CS8S1h, as approprigte and es specified s
Section 4.01 - "Materials", or as required by the Eoglneer,

4.02.3 EQUIPMENT
1. Equlpment used for dilutiog emulsified bitumen, heating cutbsck bitumen,

spraying cutback and emulsified bitwmen, and for application of blotting
materisl to prime coats, shall conform with the requirements of Section L1Z -
"Contractor's Plant end Equipment” and with the Coutractor’s spproved Work
Program. :

4.02.4 CONSTRUCTION OF TRIAL SECTIONS

1. The Englneer may, if he deems necessary, require urial sections to be
constructed prior to the commencement of on Site prime eor tack cost
applications, The Contractor shall copstruct trial sections using varying

application rates of bitumen, as selected by the Engineer. Eech trial section
shall be 2 lanes wide by 50 m long, at approved locations on or close to ihe
Site. ,
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2. Fach trisl section shall be constructed using the same materials, mixing
and spraying equipment, and construction procedures, proposed for use In the
Works.

3. The objectives of these trials shall be to determine the adequacy of the
Contractor's equipment and the most suitable application rates for cuthsch
hitumen prime snd tack ceats.

4, The Contractor shall not proceed with any site coat applications until the
methods and procedurcs established Io the trisls bave been approved.
4.92.5 APPLICATION PROCEDURES

i. General

1.k Ail equipment used for surface clesning, hesating bitumen (f required) and

application of prime and tack coats, shail be sdeguats for the purposes Intended
and shall be approved before use.

1.2 Al swiscos to recelve prime or tack coats sheil conform with she
specificd tolerances and compaction requirements and shell be properly cleaned
using power brooms or power blowers. The surfsces shall be approved before
spplying any bitumen material.

1.3 Applocation of prime coats snd tack coats shall be performed only when
the sirface to be treated Is sufficlently dry, for tack cost and sufficientiy
meist for prime cozt, and when the atmospheric temperature Is sbove 1H0oC
for the appiication of teck coaty 15°C for the applicativn of prime cost.
There should be no fog, rain, strong winds, dusty conditions, or dust storms.

1.4 The swifaces of all structures, curbs, gutters and other highwry
appurtenances shall be protected in an approved meanner to prevent them from
being splattered or stained with bitumen or dwpaged during eqolpment
oparstion.  The Contrsctor shall be responsible for making good ony such
staining or damage to the satisfaction of the Engineer. ‘

1.5  Traffic sheli sot be permitted on surfasces afier they have been Uleaned
and prepared for prime or tack coat application. :

i.5 If there are undue deleys in scheduling priming or subsequent peving
after priming, the surface tolerances snd compaction of the grenpisr ctmse
shall be reverified end deflcient aress corrected or replsced dn an approved
manper at the Contractor's expense. .
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SECTION 4.02

1.7 The Contractor shail maintain prime coats apd tack coats Intact until
they are covered by the subsequent pavement course. Ay srea where the
coats have been damaged shall be cleaned of all louse moterial, any swface
defects repaired and the coat re-applied ab the Countractor's expense.  Tralflc
control measures shall conform with the relevant requirements of Sectien 8.10 -
"Malntenance of Troffic and Detours™

2. Prime Couar Application

2.1 If required. by the Engineer, when the surface is an untreated subgrade or
o gronulgr surface, the cleaned surface shall be given a iight applicetion of
water and allowed to dry te the condition deemed apprepriate by the Engineer
bafore the bituminous material ls applied.

2.2  Heating of MC cutback bitwmen snd its temperature at the time of
gpplication shall conform with the relevant requirements of Section 4.01 -~
"Materials”.

2.3  Areas to be primed shall be 2s shown on the Drawings and incloding
200 mm widths ocutside the edges of the pavement line; top of embankment
slopes to pavernent lines; and between curbs or gutter edges for bridge checks.

2.4  Application rates for prime coat will be determined by the LEngineer froin
the trial sections, and shall be geverally within the following ranges:

Range of Application Rates for Prime Coat
Type of Surface frx/sgam

Untreated subgrade surfaces,
shoulders sub-base and base
courses o 0.75 - 2.0

Other-surfaces {detennined from flald tests
or trials)

25 The FEngineer may order sdditional trial sections snd/or alter the
previously estsblished rates of application during progress of the Works.

26  Prime coat {MC-70) cutback, or other grade if ordered by the Eagineer,
shali be applied at the rate selected by the Englneer, using approved type
_pressure distributors operated by skilled workmen. The spray nozzies and spray
bar shall be adjusted and fregquently checked so that uniform distribution Is
ensured. Spraying shail cease immedisiely upsn nuy clogging or interference of
any nozzle, and corrective measures taken before spraying is resumed.

422



SECTION 4.02

2,7 Hand spraving will be spproved only for priming small patches or
inaccessible areas that cunoot be primed by normal operstion of the presswre
2 ¥k

aistributor.

2.8 Application of prime at the junction of spreads shail not be excessive.
Any excess shall be removed from the surface and any sxipped areas or
recognized deficlencies shell be corrected by use of hand sprays,

2.9 When required by the Engineer, 2 light coverlng of blotting material shall
be applied to the prime coat 48 hours after spraying and when it has not dried
sufficlently to witbstand damage by waffic.  The blotting material shall be 2
srmonth fine sand, or other approved #fateriall  —— — 7 & oo

2,10 Prime coets sha!ll be cured for 3 daye before waffic is allowed on it or

before the succeeding pavement layer ks plsced, or es directed by the Engineer.

iR Tack Cost Application

3.4 Tack cpsi spplication shall be {as shown on the Drewings! on clean dry
surface and the rete shall be as ordered by the Engineer. Emulsified bitumen
shall be diluted and thoroughly mixed with an egual amount of weter before

2.2  teating of RC cutback bitumen and it tempersture ot the tlme of
spplication shail conform with the relevant veguiremenis of Section 4,00
"Bitmndnous Prime and Tack Costs®.  Where slow-curing emuisifled bitumen (85

or 085 Tysel Is used for rsck coak, It shall not normally reguire heating except
in tempersfures below 20 degrees O,

3.3  The rate of application shall be approved by the Engineer and sfter trial
tests are carried out it shall be between 0.1 and 0.B kgJ/sgm. depeadisg oo
wether RC cutback or emulsified bitumen Is used and the surface condition of
“¢he bituminous course on which the tuck coat is to be sprayed. The Engineer
mav alter the previously established retes of upplication duving progress uf the
Works, if he deems it necossary.

3.4  The tack coazt shall be ellowed Lo dry only wotll & is in e sultable tacky
condition to receive the superimposed bituminous cowrse. Tack coat applicatien
shall not proceed so far in advance of the follow se that it dries out
completely.

1.5 Spraviog procedures shall be as specilied Tor prime coat application.

3.6 Blotting material shall act be applied to tack costs,

(2]

[®%}
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SECTION 4.02

4,02.8 MEASUREMENT
1. Bituminous Prime Coat shall be measured by the liter {or ton}

bleuminous material of each type furnished, applied, completed apd accepte
Measurement shall be of the material before heating and shail be ss per ra
chosen from the Trial Sections.

2. Bitwrninous Tack Coat shall be measured by the liter {or ton)
bitumiaous mat‘erial of each type furnished, appliffed (:camp}ewd ‘anc'i accepted.
3" Surface preparation, protective messures to avoid stainmg or ﬂamage Iy
appurtenances, blotting of prime coats when reguired, snd ‘cleaning stalns a
repairing damage caused by equilpinent, etc shall not be measured for d;re
payment, but shall be considered as subsidiary Works the "costs of which will b
- deemed te be included in the Contract prices for the Pay ltems.

PAY TTEM UNIT OF MEASUREMENT
(1) ‘Bicuminous Prime Ce;at‘ ton
(2} Bituminous Tack Coat ton
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SECTION 4.03: BITUMINGUS COURSES

5:63.1 SCGPE
1. These Works shall consist of the general requirements for furnishing

materials, mixing at a central mixing plant, and spreading and compacting
various bituminous concreie and other bituminous mixes, including. installation of
reinforcing fabric when specified, all as and where shown on the Drawings.

2. Requirements  with particular  application to hituminous base course,

binder and wearing courses, feveling course, macadam course,’ cold mix courses,

or recycled bituminous base course, are specified in the* respective - Sectlons
relating to such courses. »

3. in the case of any conflict or ambiguity between the particular
bituminous course Sections of these Specificatiops and this Sectlun, - the
requirements of the particular Scctions shall prevail,

4.03.2 MATERIALS
i. Bituminous plant mixes shaell generally he composed of coarse inineral

sgpregate, flne mincral aggregute, mineral filier or cement If reguired, and
penetration graded. birumen with mix additives if specified, cutback bitumen or
emulsified Dbitwmen appropriaie  te the type of bituminous course te be
constructed.

2. - All materisls shell cosform with the relevant requirements of Section
4.01 - "Materials”,

4.03.3 JOB MIXES AND PROJECT MIXES
i, At least 30 days prior to the date the Contractor intends to begin

production at the mixing plast and after recelving approval of the agpregates,
and afrer the delivery to the Sie of the bitumen specified, the Contractor
shall submit for approval his proposed Job Mix Formula. Therelore sample from
materials use in preparing mix design (aggregates abd bitumen} shall be sent to
the clients lahoratories to be tested for final approval of the mix design .

2. Tue Job Mix Formula shall stipulte a single combined grading of all
aggregate and filler materials showing the specific % by welght passing each
sieve size and the specific % by weight of each materizl to be uwsed in the
toial mix.

3. The job Mix Formcia shall be established by the Contractor, under the
supervision of the Engineer, in the f ield lzboratory. Mix design procedures shall
conform  with the Marshall metbod of mix design and relevans procedures
coutained in Asphalt Instituge Manual MS5-2, 0 All toial mixes shail he prepared
and tested hy the Cesntractor in the presence of the Engincer.

N
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4. . The Jeb Mix Formula shall specify a combination of inineral aggregates
including Siler and bitumen {(plus bxtumeﬁ\ modifier if any) in such proportions
as to produie a Job Mix which is within the limits of the specified gradation
and biturden fontent ranges and which meets the Marshall test requirements, as
prescribed for mach particular type of bitumen course, it shall gise stipulste
the mixing tempersture at discherge from the mixer which, upless otierwise
direcied, shall be 170 degrees O,
3. The Marshall test procedure shall be used to determine the percentage
bitumer: to be Incorporated in the mix. The job Mix Formula shell tske into
consideration 1he absorption of bitumen ints the aggregates. Alr. volds shall be.

calculated In werordance with the procedure given in the Asphalt Institute
Mamial, MS-2.

6, When  commpacting  specimens o sccordance  with  the  Marshall  test
procedure, the wmnuber of blows —\mhed with the compactic ' i
73 on each side, unless orherwise speeiileg

7. In order to muet the requirem

50 appieved additive such a
cement, hydrated lime or liguid

iitistrip agent, may be "equhed

Mix. Portland cement shall o rrnents of Af’\:MTQ M 85 ’Hvairﬂc'
lime shall meet the requlrements of LoOR07, Type MW ;ﬁmum or

hydrated lime will cormally be required in the spprodioste range of ”—m by
weight of the agbrf-'"x&{*c and shall he added at the cold feed in dry or s
form as dirceted E.."» utd antistriping agent, if nesded cormally i‘;\e reg
in the annm‘uma& |5\, of (.6-1.0% by weight of the bitumen, or according
the mm*ui cturers spectfications.

¢- i

8. Upon receipt of approval Gf /:’;he }0'{3 ?&‘f‘.ﬂ ﬁor'n (a, *;"w Controctor shall
adjust his mixing plant o proport £ s, mineval filler
and bitumen to produce a final ect I ‘geven in Table
410 with respect to the job Mix s‘,radaf jons:

e
H
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ACTION 4.03

Table 4.10: MAXIMUM VARIATIONS OF PROJECT MIX
' FROM APPROVED JOI MIX

Sieve Designation Specified
{squere openings) Tolerances

9.5 1m {3/8 in. } and above + or ~ 5.0%

4,75 mn (Mo, 4] + oy - 4.00%

.36 mm (No. #} +or - 4,00

1.18 mm Mo, i6) + or - 4.0%

0.500 mm (Mo, 30} + or - 4,05

0.300 e N, 50} v oor - 4.0%

0,150 rm (Mo, 108) + vr ~ 4.0%

3,075 o {(No. 200} + or -~ 1.5

Bitumen Content +or - 0.3 ‘ ,
Teipersture of Mix on discharge + 6r - B9 of the specified mixing
tarperature

9. Any deviation from these limits shall be made only with the approval of

the Engineer, unless it I3 allowed for in the Special Specifications.

0. Conformance to gradetion reguirements will be determined on the
extracted aggregate in accordance with AASHTO T 30. The bitumen content
shall be determined in acr;ardanw with AASHTO T 184,

Ii.  The Engineer will test the project mix ac least twice daily during plant
operation and, if nmmsaq, direct the Contractor to readjust the plant to
conform to the fob Mix Formula. If, due to differing cold feed or hot bin
gradations, the Contractor cannot copsistently produce a project mix meeting
the Job Mix requirements, production shall cease, the job Ms shall be
redesignad and redgﬁroved snd the plant readjusted to produce a now fob Mix

iZ. The perticipation of the Engineer in the preparaticn of the Job Mix
Formula shall in no way relleve the Contractor of responsibility for produc ing
pm}e(.t mixes meeting the specified re guirements,

4.03.4 FQUINMENT
1. Ceneral

1.1 Plant and equipment for mixing, transporting, spreading snd compacting
bitumivous rnixes, shell conform with the requirements of Section 1,12 -
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SECTION 4.03

"Contractor's Plant and Equipment” and with the Contractor’s approved Work
Program. . :

2. : Mixing Plant

.1 Bituminous mizes shall be produced in an approved type batch mixing
pieat of adequate size with a mmimum capacity of nol less than 80 ton/tr and
a mixer capacity nf not less 750 kg batch. The plant shall conform with
the reléevant reguiraimaats of A,iwﬂl‘() M 156.

2.2 A mechsoical batch counter shell be installed as part of the tining
device =nd shail be designed to register oply completely mixed batches,
2.3  The mixing p-ent shall be fully eguipped to control the gradation of hot
dry sggregates and of cold damp aggregstes. A suitable dust collection system
shall be installed, coepeble of returning il dust to the mixture wheoever
requlred, Sultable fliters sbzll be incorpeorated whenever the mixing plant {5 in
the vicinity of town, or whenever they are required by law., The plant should be
cquipped with seperate bin for mineral filler waterial |
2.4 The cold febd systemn shall be of continucys belt feed wpe or other
approved systerm. should be easily modified to allow hvdrated lime shury o
he: edded to the mix prior to heating, eud dry powdered Ihne added afier
heating, :

2.3 An smpproved type autornatic weighing, coycling snd monitoring sysiem
shall be instziled s part of rhe batching equipment. Facilities for easy
sampling of the aggregaies from ithe hst bins whilst the plant is in gperation
and shall also be provided,

2.6 The use of a continuous mixing plant will only be considered in s k;eciai
clrowostances.  In such cases, i the Contractor proposes to use 2 continuous
milzlng plent for sl or part of the bltumincus mixing, Tull deteils of the plant
including {ts in-sarvice record if not mew and the manufacturer’s specifications,
shai! be submitted for approval befere proc eedmg with the purchase or r}eAiv“ v
to Site of : t.h pZuﬂt

2.7  The Contractor shall systematically inspect and verify, in the presence of
the Engineer, on a weekly basis and also whenever suspect, the foliowing key
gperational aspects of the mixing plant:

2.7.1 State of vepair of the screens, and their frame mountings

2.7.2 Proper working of cold and hot bin gates

2.1.3 Accuracy of batching scales for filler, aggregates and bltumen,
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SECTION 4.83

2.7.4 Proper working of the nozzles of the mixer biramen sprayer
275 State of repair of the paddie tips and liners of the mixer
2.7.6 Thermormeters in warking conditions .

28  The Centractor shail furnish, for reference and retention by the Engineer,

one o"ﬂplem v(,t of the manu faccurcr‘s instruction and operating manuals for

the mixing plant intended for use.

2.% Av the commepcement of the Contract at least one copy of the ASTK

and AASHTO (applica bm uwcf{)‘ latest edition and 3 copies cach of the iotest

editions of Asphelt Institute Spocification S8-1 and Manuals MS-2, MS-3, M54

and MS-22 shall be furaished by the Contractor for use by the E gi.ﬁfec k
fy

supervisory staif and, lo addsuo.,, gne copy of each as sppropriste
issued ta each of the Comtractor’s segior staff invslved in Litumingus  cowrse
Works., Af the end of the Contract all the copics shall become the prop“r“' of
the Ministry. :

3. Sprepding and Finishing Equipment

3.1 Bituminous coursas sh 11 [
conmtained, power-propeied puy of

up o 80 tonfhr. i’dl"’ﬂ; pe provided *v?ﬂ' elnctronically cootro!
vibratory scrend or strike-uff assemnbly with devices for heating the screed, sn
shall be capable of spreading and fi-‘nsnir.g the various courses of bituminons
plant mix to the proper thickness and in lane snd shoulder widths spplicable to
the rypical cross sectious shown on the Drawings, and in incremental widths
down to 2.4 m minimum and up te § m maximum.

Lpread and finished using epproved tvpf,, saif-
f sufficient capacity to be capable of leyin
sit

v’:

(2-‘ i)

3.2 The pavers shall employ mechanical devices such as egualizing ruoners,
alghtedge rumners, oveper arms or other compensating devices, te rmaintain
trueness of grade and confine the odges of the mix to true lines without the
use of siationary side forms.  Joint ieveling devices shall be provided flor
smeathing and adiusting longitudingal jolngs between lanes.

3.3  The paver shall be equipped with a receiving hopper having sufficiest
capacity for a uniform :,prpadms: operation. The hopper shall be pquipped with
a distribution system to place the mix unifortnly in front of the full length af
the scread.

E The screed or strike-off assembly and exteusions shall efl Lcthmv [‘ud e
"a finished surface of the required evenness and teaturs without :

Or AGUEIng X mis.

g,
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EOTIGN 4.03

3.5 The paver shall be capable of being operated at  forward speeds
consistent with satisfactory laying of the mix. Speed shall be fully adjustable
between 3 m/min and § m/min. :

3.5 The automatic controls shall consist of an autematic linkage srrangement
such that, through the process of automatically adjusting the scresd thickness
control, the miz can be placed and. finished to a predetermined grade and a
uniform crown or cross section. - Articylated aversging beams shall be at least
9 m in lengih.

3.7 If during - construction, it is found that ths spreading und finishing
equipment in gperation leaves in the pavement suwrface tracks or odented areas
ur other objecrionable irregdlaritles that sre not satisfacuorily corrected by
scheduled operations, the use of such equipment shall be discontinuved dné other
satisfactory spreading end finishing equipmeot shall be provided by the
Contractor,

3.8 The Contractor shail make available, for reference by ihe Engineer, the
manufecturer’s Instruction and operating manusls for each paver intended for
use.

4.03.5 COMSTRUCTION OF TRIAL SECTIONS

£ Immediately prior vo finaiization of the Job Mix Formuls, the Contractor
shal! ey trial sections of the various bituminous mixes intended for uyse in the
Works, Each trial section shall be 7 laves wide by 50 m long at approved,
incations clese to the Site.  Each trial section shall be laid using thesame
materials, proposed Job Mix, mixing, spreading 2nd compaction plant and
spreading and compaction procedures, proposed for use In the Works. ‘

2. Ench tial section shall serve as a field verification of the Jobr Mix
design. The mix density schievable and the air voids at that density shall be
determined and, if less than required, the Job Mix Forraula shall be adjusted
scoordingly.

i Each trial scction shall alse demonstrate the adequacy of hauling,
spreading and compaction equipment snd the suitability of the construction
methods and organization proposed. )

4, I the wriel section seets the required specification, the fob Mix Formula
will be appreved,

B The trial section shall be carried out at the Contractor’s expense and fs.
to be removed from Site, if required by the Engineer.
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SECTION 4.03

4.01.6 MIXING PROCEDURES

1. . Each aggregate . Ingredient shall: be heated 2nd, dried such that the
mmpprature recorded in the. hot fines bio after s screening shall not exceed 170
ulegrem . -1 -sny aggregates contsin excess molsture: $o. a5 to cause fomming
in the’ mi.a.turg« or. thelr ternperature-is-in excess of 17¢ c‘zegrees foR) thny shall
b removed ﬁ:' Ihe ns” and dis_ﬁuSF‘ “of s direutzd !

o i
. -

2. imr'\amate?f efter heat! r.c,' 3 <’ sere bned’ into gg least
3 sizes and conveyed Into separaie blos ready for bat hmg dnj mixing with the
bitumen.  When the apgregates furnished are of such size: and grading that

it

ﬁperadng inte 3 bins is impractical, the number of roqiired separations sy,

approved, be reduced to 2 only, Screening’ operations shall produce, st plant
upewung sapacity, agradations in each of the zizés  of heated apd dried
aggregates that are reasonably uniform’ asud will zmultqjm.'t_he ‘»fpmd!.;cti@n of &
wu mnfonning to the Tob* Mix ruqmremwts. S el '

3. Tne d-]ed and heated aggragﬁrv and {cold} mineral flller shali be
combined in the plant in the proporticnste smounts as determined by the Job
Mix.  Just prior to bitumen entering the mixer, bitumen modifier {catalyst) or
antistripplng additive, if required, shall be thoroughly mixed with the bitumen
which shall then be Introduced into the pugmlill mixer  in tht, p?‘@pfsrtionatr’
amount determined by the Job Vim

4, The temperature of the bitumen upon entering the pugmill shall be within
15%C of the aggregate temperacure. Unless otherwise directed, the’ bitumen
temperature shall be as given in Table 4,11, ' :

Table 4.14:

Type and Grade Viscosity Max. Temperature °C
. Immediately

of Aspl {centistokes) afver discharge from Pugmill

§5 - 100 pen. 170 4 20 160

66 - 70 pen, 170 2 200 163

40 - 50 pen. 170 + 20 170

g, Any mir subjected to higher temperature than those shown in Tabls 4.1
shall be rejected. :

6. The mixing time reguired in order Lo obtain a nomog,neuus mix and
adequate msadng of the aggregates with. bltumen shall be de'termmed by the
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SECTION 4.03

Contractor in the presence of the Engineer. This time shall be determined
whenever the source of aggregate for the mix changes.

In batch plants, mixing time shall begin upon entry of bitumen into the
pugmill,
#. Mixing time for continucus mixing planis wili be determined by the

following fermula or other approved methods:

Mixing time {sec) = Pugmill dead capacity {kg) divided by pugmill output
{kg/sec) '

4.03.7 SURFACE PREPARATION

i

1,  When the bituminous mix is to be placed on 2 prepared subgrade,
subbase, or base, the surface shell be prepared to meet the appropriate
specifted compaction and surface tolerance requirements.  The surface shall
then be primed ss specified in Section 4.02 - "Bituminous Prime and Tack
Coats". No bituminous mix shall be lald on a prime coat until it has been
ingpected and approved. ' :

2. When the bitwminous mix is to be placed on an existing  bltuminous
surface, the surface shall be cleaned of all foreign material and broomed free
of dust. Any loose, broken or shatiered bituminous material along the edges of
the existing surface shall be removed and the exposed subgrade, sad a
sufficlent widih of the shoulder adiacent to the edge of the existing surface,
shall be shzped, hiladed, compacted and broomed to provide a undform finin
subgrade {or the new surface course.

3. Breken, soft, or unstable areas of existing bituminous surface, base or
subgrade shall be removed snd replaced.,  The areas shall be excavated o 2
depth as directed and refilied witk the specified biiuminous I

4. Prior to placing of the bitumincus mix on-an existing bituminous surface
when required, s tack coat as speciflied i Section 4.02 - "Bituminous Prime and
Tack Ceats" shsll be applied to the existing surface at the rate determined by
the Enginser. No mixture shali be laid on a tack coat yntil It has been
inspected and approved.

4,03.8 DELIVERY, SPREADING AND FINISHING
.. Delivery of Mix to Site

i.i A sufficlent number of haul vehicles shail be provided so that adeqguate
supplies of mix are delivered to ensure that centinuocus paving wiil be schiaved.
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1.2 * Hauling equipment for aggregates and bituminous mixes shall consist of
vehicles having dump bodies suitable for dumping materiais in a windrow or in
spreader boxes. The bodies shall be so constructed that their volume
measurernent can be accurately determined. T hey shall be constructed and
mainteined such that loss of materials during hauling operations will not occur.
Dump controls shall be capable of eperation from the driver's seat.

L3 Heauling equipment for hot bituminous mixes shall have tight, clean,
smooth metal beds which are periodically thinly coated with 3 lime  soluting or
other appreoved material to prevent adherence of the mix. All hauling units
shail be equipped with s canves or uther approved type cover which shall be
used to cover -the hoi smaterial upon loading st the mixirg plant and shall not
be removed until the mix is discharged into the naver,

14  The dispatching of the hauling vehicles to the Sic
that all material delivered is placed at least 90 minutes before sunse Lo all
sufficient time for compaction, unless the use of artificisl iight is spprove
Delivery of material shali be at a uniform rate and in an amount well within
the capacity of the paving and compacting equlpment.

e shall be so schedyled

L5  The mix st delivery to the waver shall be not more than 10°C below
discharge tempersture at the mixing plant. The rinbnum teroperature for the
commmescement of breskdown rolling s 12070, Mix loads of cempersiure lesy
than 126°C shail not be secepted, and the load shall be  disposed of and
anpther lead used. 1. there is cousistent fallure to meet the temperature
requirement the Engineer shall order paving operations te stop until suiteble
measurey are tsken by the Contractor to ensure that temperature requlrements
are met. :

1.6  Fach haul vehicle shall be weighed after each loading at the mixing plant
and accurate records shall be kept of the gross. weight and net weizht of each
toad, for esch vehicle and dates and time of loading.

2 Setting Cut and Reference Lines

21 The Contractor shall survey the centerline profile and crown of the
existing surfece or base and determine a referesce grads line which wiil be
submitted for spproval. A reference linc of wire or suitable cord shall be
installed at a uniform grade paraliel to the approved reference grade line such
that cenformance with the required geometrics, surface tolerance and minimum
thickness requirements shall be ensured. The reference line shall be supported
a3t 8 m mazimum spacing unless there Is noticeable sag in the line or the
pavement surface, in which case the maximum spacing shail be 4 m,

25
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SECTION 4.03

2.2 The reference iine shall be maintained taut and free from sags at all
times during spreading and initial compacting operations. : :

2.3 Except where the paver-is madtching @ previously placed layer, 8 -wire or

cord reference line shail be installed on both sides of the paver for the inidial

bituminous course being lald. Thereafter only one reference line will normally
be required, if the paver is equipped with adequate automatic superelevation

control.

3. ‘ Spreading and Fieishing

3.1  Bituminous mixes shall be laid only when the alr remperature is st lesst
5 degrees { or nbove when the existing surface is free [rom molsture, and
when the weather Is not feggy, rainy, dusty or excessively windy (particularly
at low temperstures). -

3.2  After completion of surface. preparation, the bltuminous mix shall be
spread end finished true to crown and grade by approved automeatically
conirolled bitumingus pevers. The iz may be spread and finished by approved
hand. methods only where the Engineer determines that machine methods are
impracticeble. Hand methods include heated hand tempers of at least 10 kg
weight and spproved type mechanical {vibratory} tampers.

3.3  The paver shall spread the bituminous mix without tearing the surface
and shail strike a flnish that is smnooth, true te cvoss section, uniform In
density and texture and free from holiows, transverse corrugations and other
irregularities. : -

3.4  The paver shall be operated at = speed which gives the best results for
the type of paver being used and which coordinates satisfactorily with the rate
of delivery of the mix to the paver. A uniform rate of plecoment shall be
achieved without repeated intermitient operation of the paver.

35  The mix shall be delivered to the paver in time to permit completion of
spreading, finishing and compaction of the mix during daylight hours,

3.6 If during laying, the paver is repeatedly delayed because of -lack of mix
or if the paver stands at one location for an extended period, resulting in the
{unroited) mat under and adjncent to the rear of the spreader falling below the
minimum temperature for breakdown rolling, the affected portion of mat. shall
be cut out and discarded and a transverse: joint shall be comstructed. Peving|
shall not recommence until the Englneer Js satisfied that paving will proceed
without interruptions. : : :
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3.7 °~ Contact surfaces of curbing, gutters, manholes, and similar stiuctures
shall be painted -with a thin, upiform coating of tack coat material. The
bitwminous mixture shall be placed uniformly high nesr the contact surfaces so
that after compaction it will be 10 mm above the edge of such structure.

3.2 1f dwing the paving operations, it Is found thay the spreadiog and
finishing equipment in cperation lesves in the pavemest suwrface;.tracks or
indented areas or other objectionable ibrregularities that are not satisfactorily
corrected by the scheduled operations, the use of the equipment shall be
© discontinued, until faults are corrected to the approval of the Englneer.  if this
is not possible, other satisfactory spreading. and flnlshing equipment shall be
provided by the Contractor. :

3.8 Uniess otherwise directed by the Engineer, where successive bituminous
layers sre %' be placed, the swurface of each existing layer shall be swept clean
with o power broom, or by other approved means and & tack coai applled at
the rate desigpaied by the Englneer and in accerdance with the relevent
wqulmxnen*e of Section 4.92 - “Bituminous Prime and Tack Coats".

310 Transvorse joings in succeeding lavers shall be offset by ar least 2 m.
Longltudinal joints shall be offset at least 150 mm.

3.1F  Bituminous mix shall be spread In one or more luyers so that, after
rolling, the nominal thickoess of each layer. of the compacted bltuminous
material dogs not exceed Z to 3 thnes maximum slze of aggregate.  This
maximum thickness may be Increased slightly when such ifacredse is more
appropriate to total pavement thickness and provided the Engineer determines
that such increased thickpess will not be detrimental to the quality of the
finished bituminous course, and the Contractor can . show that  the requlred
density Is attalpned throughout the layer thickness.

342 Transiuens znd stucture spprosches shall meet the design oriterdn for
geometrics, the surface tolerence specifications, snd shell not be visually
discontinuous or abrupt in appearance.

3.13 Side roads, entrances and laybys shsll be paved in accordence with the
details shown on the Urawings.

4. Jolats and Edges
4.3 All joints between old and new pavements or between successive days’

work shall be such as o ensure Lhorcugh snd continuous bond between the old
sod new muterial. . :

-1
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4.2 Before placing fresh imix agaiost previously laid or against oid pavement,
‘the contact surface shall be cut back io @ near vertical face, gnd shall be
sprayed or painted with a thin uniform coat of tack coat material uniess
otherwise directed. Longitudinal jeints shall be made by overiapping the paver
screed on the previeusly lald macecial {cut back as gecessary! and depesiting a
sutficient amount of fresh mix so that the joint formed will be smooth and
gight.

43 The Conuractor chall schedule paving operations so as tu minlmnize. the
exposure of the leading lane of longitudinal joints prior to the completion and
compaction of the joint. As 8 minimum, the leading lane shall not be laid in
advance of the adjacent trailing lane by more than one half day of paving, and
in- no- case shsll the leading lane be more than 0.5 km shead of the trailing

¢ failure to conform  with these

lape ~ without approval. In the govent of
requirements, the Engineer may remporarily suspend psving on the leading lane.

4.4 Unsupporied . cdges of bitumminous layers shall be relied lnmediately
fpliowing the rolling of the longitudinai  joint. The material along the
unsupported edge may, if approved, be raised slightly by hand methods, "to
ensure that the full weight of the roller will boar fully on the edgé material.

45 On completion, the longitudinal edges of Dbituminous pavement shall be
true to the width and alignment as shown on the Drawings. The edges shall be
cut back if necesssry prior to rolling, additional miz placed mooually in 2
longitudinal strip adjoining esch pavement edze, and the edge relled down to a
peat-3:1 (H:V) slope or as shown on drawings.

‘4.8  Transverse joints sholl be corefully constructed and thoroughly compacted
ta provide a smooth riding surface. soints shall be stralght-edged and siring-
lined to assure smouthness and true aligpment. If the loint is formed with a
bulkhead, such as a hoard, to provide straight line and vertical face, it shall
be checked with a straight edge before fres. material is placed against it to
complete the joint. it a butkhead is not used to form the loint and the volier
is permitted to rell over the end of the new material, the line shail he located
hack of the rounded edge a sufficient distanio o provide a mue surface and
cross-section. If the joint hus been distoried by traffic or by other means, it
chall be trimmed to Hne. In eiher case, the joiat face shall be painted with a
think coating of osphait before the fresh moaterial Is placed sgalnst it.

5. Compaciion

5.1 Rollers shall be woperated by competent and experienced operators in
sccordance with the manufacturer's instructicns, copies of which shall be
submitted to the Engineer, Rollers shail be kept in operatlon continuously if
necessary, 50 that all parts eof the pavement recelve substantially equal
compaction at the thue desired,
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5.2 After spreading and strike-off, and as soon as the aix conditions permit
the rolling to be performed without excessive shoving or tearing, the mixture
shall be thoroughly and uniformly compacted, using approved types, siZes dnd
nwnbers of rollers. Rolling shall not be prolonged tu the point where cracks
appear or shoving or displacement oceour. w

.
N

5.3 Al rollers shall be self-propelled vibratory steel wheel, 2-axle tandemh
steel-tired and pneumatic-tired types, in proper operating condition, capable of
reversing without backlash or tearing of the surface, -and shall be operatad at
speeds slow enough to avoid displacement of the bituminous mix. The fninimum
numbers of rollers required is 3, of which one must be a pneumatic type. The
- Contractor shalt select & suitable method and pattern of rolling that will -
achigve the required compaction, ts the Engineers approval, a

S - Prior Lo use on Site of pneumatic-tired rollers, the Comtiacior shall
furnish, for refereace and retention by the Engineer, manufacturers’ charts or
tabulations showing the contact areas and contact pressures for the full reoge
of tire inflation pressures and for the full range of tire loadings for each type
and size of compactor tire to be used. The Contractor shall ensure that tire
bressures are mainteined et all tlmes in confermity with such charis or
tabulations.  The maximum allowable. tolerances shall be plus or minus 35
kN/sq.m {5 psi).

5.5  Rollers shouwld move at a slow bur uniforrn speed, generally whth the
drive roll or wheels nearest the paver. )

Recomunended speeds are shown in Table 412 {kins/br). ’

Table 4.12 Recommended Speeds of Rollers

Breaskdown Intermediate Finish
Steel Tired Static
Waight Rollers 3 5 &
Fueurstic -
Tired Rollers 5 5 g
Vibratory Rollers 4.5 : 4.5 -
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5.6  If vibratory rolles are used, when it is required to change direction the:
vibratioa should be turned off before the roller is stopped, and turned on after
motion in the new direction begins, '

57 Rolling shall begin as scon es the mixture wili bear the roller welght
without undue displacement. The minimum temperature of the mat st which
rolling shall be allowed tu start is 120°C. :

58  Breakdown rolling shall consist of 3 complete coverages uness otherwise
directed. Rolling shail be iongitudinal, begianing at the low side of the spread
of material and proceeding towsrds the high side, overlapping on  successive
rips by at lemst one balf the width of the rear wheels. Alterpate trips of the
roliers shall be of slightly differing iengtos,

39 7 The speed of ‘the rollers, rolling pattern and, in the case of vibratory
rollers, the [reyespicy snd amplitude of vibration, shail be approved by the
Engineer. To prevem. adhesion of the mix to the rollers, the wheels sholl he
kept properly snd lightly moistened with water. An excessive yse of water will
not be permitted.

5.1 The rolling pattern, type and number of rollers shall be established by a
site trial so as to achieve the required compaction. The spproved rodlisg
pattern shall be followed.

5.13 The initial or breskdown rolling shall be ,_fo’dowcd.\ by intermediate roliing
invelving 3 coverages with pneumatic-tired roilers unless otherwise specified.
Tire contact pressure shall be ss spproved.

$.12 Finishing roiling shall then be carried out by means of tandem power
steel rollers unless otherwise designated. ', the specified density is pot
achieved, changes shall be made in size and number of rellers being used to
ensure the compaction requirements are el

5.13 The compacted density shail be equal to or greater than §7% and 38%
for blnder course and wearlng course, respectively, of the sverage Marshall bulk
specific gravity for each day's production unless otherwise directed by the
Engineer, or allowed for in the Special Specification.

5.44 Any mix rhat becomes logse, brokes, mixed with foreign materizl, or
which is in any way defective in finish or density, or which does not conformi -
tn all other respects with the specified requirements shall be removed, replaced
with suitable material and properly finished. '
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4.03.9 . SAMPLING AND TESTING

i. Sampling and testing shall conform with the relevant requirements of
Section 1.05 - "Control of Materials and Standards for Sempling and Testing”,
and Table 4.12.
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Table 4.13: TEST FOR BITUMINOUS FAYEMENTS
Minitnum Tests Required

{ {B)
work item  Tests at Source Frequency for all  Tests at road Fr y for

of material tests nentioned site all tests
wder (A rent i
: {B)
v 4-1 1-Specific ~Test. for each
Nhtm .axs gravity end | sowce . o
used vaater T ion
%...ﬂt mix 2-fbrasion test -Wenuaterials
. quality cha
,ntchg 3Chert content -As request
piant) m luips
Tighle
nuterials
em ted
gﬂ%a‘les
Sovxedness
5=
M%ltenal'; 1-Gradatim -Test for each
in SOUTCR
Qﬂ%ecufm When water jals
mx n{l gavity ad qmlity chengos
m water ahsorptxm
.}-Plastxm As requested
4~Smd ivalent
‘i«‘:»t;ri ngmth
&3
Asphalt I—Cbr‘:lpte mix  -For each project
mrix design demgn n —v\tmwatmu 3
each sooordence with miity chomges
jayer Arerican Aspdait  Wen results are
instinte (2]  mot corglstent
batching  2-inss of with the mix
plaat) stability design results
-As fequested
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Table 4.13: (Greimed)

B}.
Vibrk {tan "?)ests at Smurce Freguesncy for a‘-li Tests at road
Freguoncy for . , .
of yoterial tests metioned | site all
st d (A )
u o n e r 3
rvdicned wndey
(8)
44 ABachi Fehid Testemh .
Asplult m@“_f"""r'g -Test each 3 wWor kug d&y
for each w?rking days -
layer 1-Stability ~fest or each 1- 'Stz»b\uw “lest for each
T 2¥iow batching pxant &F batch
sctian A5 req‘mra‘ Fxtra(,t i -As requested
a?d gra‘cgin 13 mdcr 'xgr;wm
o Skion
&-AiT voids dﬂAtr voids
S-Volds in a-‘:md‘; in
mwinera mineral X
, €5
Wmmu - ity
Whrshatl
dersity
7088 of e 2 week THoed density  -Test emch 200
Stebility ard thickoess m.m, per lane

s reqestod {after {inal wdd for each

oampection layer
A8 requested

§-08s off -hoe 8 week
stability -As reqpested
e "he Marshall bulk specific gravity shall be determined in accordance with

AASHT” T 186 or AASHTO T 275.. The Marshall specimens shail be prepared
from the same material used ir cunstrucuon, taken from samples of fresh
bituminous mix ar the mixing plant or from trucks delivering mix to the Site.
Oven heating for up to 30 minutes to maintain the heat of the sample is
permissible. ‘

3 The bulk specific gravity of the mix as placed and compacted in situ
shall be determined from (00 mm nominal dizrnetsr core samples, or clab
samples. cut from each compacted iaver on the road at Iscations designated by
the Engineer who may require additional tests to determine limlts of areas
deficient in denmw, or for recheck.

4. Sarmples for in situ bulk specific gxaw!y determinations shall he taken In
sets of 2 from each paveraent location., Minimure frequency of sampling fur
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cach bituminous layer shall be cne set/lane/500 m, with a minimum of one set
per day of placing bituminous layers. ‘

5. The Contractor shall cut the samples with an approved core drill fn the
presence of the Enginegr.  The equipment shall be capable of cutting the
mixture without shattering the edges ar otherwise disturbing the density of the
specimen.

&. The Contractor shall, when necessary, furnish and apply cold water, ice,
or other cooling substance to the surface of the pavement to prevent the
sampling from shattering or disintegrating. The Contractor shall fiil and
compact all test holes at his own expense.

4.03.10 ~ SURF ACE TOLERANCES

i. The fully compacted and completed hiruminous course shall conform to
the lines, grades and cross sections as shown on the Drawings.

2. The elevations of the finished course shall be checked by the Contractor
in the presence of the Engineer at maximum intervals of 12.5m (hall station)
and st Intermediate points es directed.

3 when the finished surface Is tested with a 3 m long straightedge, placed
parallel to, or at right angles to the centerline, the maximum deviation of the
surface from the testing edge between any 2 contact points shall net exceed
the tolerances specified for each type of bityminous course laid.

4. All areas which exceed the specified tolerances shall be corrected by
removing the defective sectlons of bleumirsis course and reconsiructing them
ar, if approved, by addiog new material and reccmpacting and finishing to the
specified standard or tncreasing the thickness of the succeeding course.

5. - The tolerances specified for evenness of finished surfaces for ail types of .
bituminous courses, shall not invalidate the tolerances specified for copstruction
thickness and elevations of such courses.

403.11 DETERMINATION OF THICKNESS OF COURSES.

1 The Contractor shall compensate for miner deficiencies in the thickness
of any bituminous course in the pavement structure by increasing the thickness
of the subseguent bituminous course. After completion of the final {wearing)
course any deficiencies in the thickness of any course which have not been
compensated for by incressing the thickness of a subsequent cCourse, will be
considered deficiencies in the final {wearing} course. :
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2. Cylinder. core samples shall be taken as specified for in situ bulk
specified gravity core samples.

3 Thickness -of bituminous courses shall be determined by sverage caliper
measurement of cores, rounded upwards to the nearest mm.

4, Paved sections to be mesasured separately shell coosist of each 300 lin.m
section in each traffic lane. The lazst section in each waffic lane shall be
300 m plus the fractional part of 300 m remaining. Other areas such as
intersections, entrances, crossovers, ramps, etc. shall be messured as onc
section and the thickness of each stail be determined separately. Simall
frreguiar unit areas may be inclided as part of another section.

8., One core shall be taken from each sectlon by the Contracior at approved
locations and in the presence of the Englneer. When the measuwrement of the
core from any paved section Is pot deficient by more than 5 mm. from the
specified thickness, the core will be deemed to be of the specified thickness ag
shown on the Drawings.

6. When the messurement of the core from any paved scction is deficient
by more than 5 mm but not more than 20 mm, 2 edditional cores spased bt
not less than 100 m shall be token and used together with the first core to
determine the average thickness of such section,

7. When the measurement of the core from sny paved section is less than
the specified thickness by more than 20 mm, the average thickness of such
section shall be determined by taking additional cores at wnet less than 5 m
intervals paralle] to the centerline in each direction from the affected location
until, in each direction, @ core is taken which is not deficient by more than
20 mm. Exvloratory cores for deficient thickness will not be used in average
thickness determinations.

8. Any deficlencies in the tota! thickness of bltuminous courses shali be
- subject to a proportional reducticn in the area of [inal {(wesring) course
measured for paymeni. Alternatively, the Contractor shall construct all at his
own expense, s wearing course overlay, if practicsble in the ludgement of the
Engineer, Any such overlay shali be a minimum of 40 mm compected thickness
and to the specified standard of the course it is overlaying.

8. If the deficiency in tota! asphalt layers thickness is from 0 ~ Jmm, fuli
payment will be made, on condition that deficlencies are oot {ound in more
than 10% of the total project. Deficiencies exceeding 3mm shall be left to the
substantial handing-over procedure. ,
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£.93.12 MEASUREMENT

Bituminous Courses shall be measured as prescribed in each of the
respective Sectlons, for each type of bituminous course constructed and
accepted. Measurement shall not include the rolled down edge strips of
situminous courses placed outside the edge of paving as shown on the Drawings,

2, Bituminous Prime Coat and Bituminous Tack_ Coat shail be measured as
arescribed in Section 4.02 - "Bituminous Prime and Tack Coats".

Bituminous overlays constructed by order of the Engineer to correct
ficiencies in total thickness of bituminous courses or to compgnsate for major
ficiencies in the thickness of . any underlying bituminous course, shall not be
casured for direct payment, but shall be considered as subsidiary Works the
sste of which will be deemed to be included In the Contract Prices for Pay
LLEINS.

A, Fstablishment of the job Mix Formula, surface preparation, construction
of joints, hand painting of contact surfaces, remedial treatment of swface
Irregularities, cutting of cores and slabs for testing or measurement purposes,
reinstatement of core and slab areas of pavement, rolled down longitudinal
pituminous edge strips, additional thickness of -bitwminous course in excess of
thé specified thickness, and other ancillary {tems shall not be measured for
direct payment, but shall be considered as subsidiary Works the costs of which
~ill be deemed to be included in the Centract Prices for Pay ltems.



SECTION 4.04 BITUMINQUS BASE COURSE
4.04.1 SCOPE
g, These Works shall consist of furnishing materials, mixing at a central

mixing plant, and spreading and compacting bituminous base course on an
approved sub-base course or subgrade, as and where shown on the Drawings.

4D MATERIALS — e e - e s o i

L. All materlals shall conform with the relevant requirements of Section
4,01 ~ "Matertals".

2, Unless otherwise shown on the Drawings, bitumen for base course
construction shall be 80/70 penetration graded bitumen.

3 When sn approved meodifier {catalyst) is to be added and mixed with the
bitumen, the bitumen used shall not be of lower penetration than 80/100 grade.
4.04.3 JOB M AND PROJECT MIX

1. The Job Mix Formula shall be established by the Contractor In

accordance with the procedures and requirements of Section 4.03 - "Bitwminous
Courses”. :

2. The Jeb Mix for bituminous base course shall conform to the following
composition limits os shown in Table 4.14. The perticular job mix to be used
in a project shall be given in the Speclal Specifications.
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Table 4.14: JOB MIX REQUIREMENTS FOR
BITUMINOUS BASE COURSE

Property teavy Traffic Medivm-Light
Traific

————— i,

3

Marshall Stabilicy

at 60%C (Kg) 750 700
Fiow {nmg) 2 - 3.5 2 -4
Voids in Mineral

Aggregate {(WA) 12(min)} 12{min}
Air Voids (%) 4 -8 4 -7
Filler Bit Ratio 1.2 - 1.5 1.0 - 1.4
‘Stiffness {Kg framy) 300 {ming 250{min}
*Loss of Stability (%) 25 (vbx) 25 (Max)
*

This test to be performed if directed by the Eungineer or if required in
the Special Specification. (this test is based upon AASHTO T165-86},

3. After the job mix formuia hzs been establisheg and approved, all inixes
furnished shall conform Lo it within the stated tolerances.

4, The job Mix Formula shall be re-establish if the source of aggregate,’
filer or bitumen changes.

4.04.4 EQUIPMENT

1. Plant and equipment for mixing, hauling, placing and compacting

bituminous base course materigl, shall conform with the relevant reguirements
of Section 4.03 -~ "Bituminous Courses”,
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+.04.5 CONSTRUCTION OF TRIAL SECTIONS

i. Trial sections shall be counstructed as and where directed and In

accordance with the relevent requirements cf Section 4.03 - "Bituminous
Courses”™,

4.64.6 MIXING PROCFIMIRES

i, Handilng end mizing of bitumen [including modifler snd satistripplog
agent, if any} and aggregates (including mineral filler {f regulred) shall be In
gecordance  with ihe relevant requirercents of Sectinn 403 - "Biominoe
Courses®,

4.04.7 SURFACE PREPARATION
i. Preparation of the swface upon which the bituminous base course mix ia

to be laid, shell be appropriate to the type and condition of such surfece and
shall conform with the relevant requirements of Section 4.03 - "Bituminous
Courses", ’

4.04.8 DELIVERY, SIREADING AND FINISING
i Geperal

i3 The delivery, syreading and finishing of bitumnincus mix for bese course
shali conform with the relevant requirements of Section 4.03 - "Bituminous
Courses” and with the following particulsr requirements.

2. Bollers

2.8 Initlal breakdown roliing shell be carrled out by use of 2 dual-drum
vibruting stesl-whesled vibrating rollers each of minimum weight 7,000 kg and
with vibrating frequency of Z,000-3,000 cvoles/min.  These rollers shall be
purpose made for compaction of hot bHitumlnous courses.

3.2 hgermediate rolllng shall be cwmrried out by use of ar lesst 2 self-
propelied, fandem pocwnatic smeoth-tired rollers each capsble of exerting
contact pressures of up te 690 kM/sqm {100 psi) snd bailast - adjustable to
enstre umform whesl loadings,

2.3 Fina! rolling shell be carried out by wse of 2, Z-axle tandern steel-tirad
cvellers esch of minimum  welght 16,000 kg, capable of exerting contact
pressures of up o 65 kgfom {350 thiinh :
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2.4 The number of rollers used for any stage of rolling may be reduced by
the Engineer to one, provided that the base course width being compacted s
less than 5.5 m in width, and provided an equivalent standby roller is available
on Site as replecement, in the event of breskdown of the operating roller..

3. Stamxiard of Compaction

3.1 The compacted density of the bituminous base course.shell be equal to or
greater than 97% of the aversge Marshall bulk density for each day's
groduction. The Special Specifications may require the degree of compsction of
the bituminous base course to be expressed as a percentage of the maximum
theoretical Specific Gravity of the mix.

4.04.9 SAMPLING AND TESTING

i Sampling and testlng shall conform with the relevant requirements of
Section 4.03 - "Bituminous Courses", and Table 4.12. ‘

4.04.10 SURFACE TOLERANCES

i, Surface tolerances shall conform with the relevant requirements of
Section 4.05 - "Bituminous Courses” and with the fellowing particular
requirements.

2. 'The tolerances on elevations of finished bituminous base course surface
shall be not greater than plus 10 mm to minus 10 mm.

3. When the finished surface is tested with a 3 m long straightedge, placed
paralle! to, or at right angles to the centerline, the maximum deviation of the
surface from the testing edge between any 2 contact points shall not exceed 8
. :

4.04.11 DETERMIMNATION OF THICKNESS

i, Procedures for determining the aversge compacted thickness of
hituminous bese course shall conforin with the relevant requirements of Section
4.023 - "Bituminous Courses” and with the following particular requirements.

2. Cores for thickness measuremepts shall be used to determine if changes
are necessary in the constructed thickness of succeeding bituminous layers to
rectify any thickness deficlencies in the bituminuus base course.

K In any cese where the bituminous base course will not be covered by
superimposed binder or wearing courses, the base course shall be deemed to be
the final {wesring: course for the purposes of determining the propertion of

4 . 17
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weariag course area measured {or payment or for the purposes of any overlay
ordered to correct deficiencies.

4.04.12 MEASUREMENT

1. Bituminous Base Course shall be measured by sgm of mix furnished,
spread, compacted, completed and accepted.  Measurements shall be of the
areas and thickness as shown on the Prawings. : :

Z. Where Bituminous Base Course is intended to serve as a wearlng course,
any deficiencles in thickness shall, unless an overlay is constructed at the
Contractor’s expense, result in a proportion only of the base course area being
messured for payment. Proportions shall be determined in accordance with the

' thickness deficiencies snd  grea proportions - tabulated in Sectlon  4.03° -

"Bituminous Courses”,

1 Bituminous prime coat shall be measured. as prescribed In Section. 4.02 -
"Bituminous Prime and Tack Coats", - ‘

4. All other incidental items shali not be measured for direct payment, as
prescribed in Section 4.03 - "Bituminous Courses”.
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SECTION 4.05: BITUMINOUS BINDER AND WEARING COURSES
4.05.1 - SCOPE.

1. These Works shall consist of furmishing materials, mixing at a central
mixing pisot, and spreading and compacting bituminous binder course and
pinuminous wearing course on an approved base course 35 and where shown on
the Drawings.

4.05.2 MATERIALS

i. All materials shail conform with the relevant frequirements of Section
4.01 - "Materiais”.

2. Inless otherwise shown on the Drawlngs, bitumen for binder and wearing
courses construction shall be 60/76 penetration graded bitumen . and or am
other sultable grade for the climatic condition of the project .

3. - When an approved modifier lcatalyst) is to be added and mized with the
bitumen, the bitumen used shall not be of lower penetration than 80/100 grade.

4.05.3 JOB MIX AND PROJECT MIX

i The Job Mix Formuls shall be established by the Contractor in
sccordance with the procedures and requircments of Section 4.03 - "Bitwninous
Courses”.

2. The Job Mix for birwninous nipder and wearing courses shall conform to
the following composition limits, as shown in Table 4.15.  The perticular job
mix to be used and shail be given in the Special Bpecification,
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Table 4.15: OB MIX REQURIEMENTS TO BITUMINDUS
BINUER AND WEARING COURSES

Property Yesvy Traffic A Mediun-Light
Traffic

Binder Wesring Binder Weor lng

tatnce

Marshall
tahil Ly
¢ 50°C (kg) 560 1000 800 900
Flow s} 2 -3.5 2 - 3.5 2 -4 P-4
Yoids io Mioeral ' ' " .
Aggregate (WR) 13 {-1) 14 {-1} iz (-1 14 (-1}
Adr Voids {36) 4 -7 4-6 3-5 3-8

Stiffness (Kghmn) 500 (Min) 500 (Mia) 400 Min) . 400 {(Min)

* Loss of ‘ . :
stability (%) 25 (max) 25 {rrmx) 25 fmax) 25 {max)

4 This test to be carrled out in accordance with AASHTG Ti65-82.

3. After the Job Mix Forrula hss been established and epproved, all
. subsequént mixes shell conform to it wimm the sliowable toieran«::es :

4. The Job Mix Fﬂrmula shail be re- e.,mbhshs*d, xf the source oi sggrvgate,
fiiler or bitumen Is changed.

4.0%.4 ECQUIPMIENT
1. Piant snd equipment for mixing, hauling, piar ing and compacting

biturainous binder course and wesring course materials, shall conform with the
ralevant requirements of Saction 4 03 - "Biruminous Courses”,

o
an




SECTION 4.03

4.05.5 CONSTRUCTION OF TRIAL SECTIONS ‘

IR Trial sections shell be constructed as snd where directed and in
mccordance with the relevant requirements of Section 4.05 - "Bituminous
Courses”.

4.05.6 MIMXING PROCEDURES

L Handling and mixing of bitumen {including modifler and antistripping
agent, If any) and aggregates {including mineral- filler if required) shall be in
accordance with the relevant requirements of Sectlon 4.03 - "Bituminous
Courses”.

4,08.7 SURFACE PREPARATION

i. Preparation of the surface upon which the bituminous binder course and

the bituminous wearing. course mixes sre to be lald, and the use of prime and
tack coats, shall be appropriate. to the type and condition of such surfaces aond
shall conform with the relevant requirements of Section 4.03 - "Bltuminous
Courses",

4.05.8 DELIVERY, SPREADING AND FINISEING
1. Geperal

1.1 The delivery, spreading and finishing of bituminous mixes for binder and
wearing courses shall conform with the relevant reguirements of Section 4.03 -
"Biruminous Courses” and wirh the follewing partictlar requirements.

Z. . Raollers

2.1 initls! breskdown volling shell be cuyried out by use of 2 dual-drum
vibrating steel-wheeled vibrating rollers each of minimum welght 7,000 kg and
with vibrating frequency of 2,000-3,000 cycles/min.  These rollers shall be
purpose made for compaction of hot bituminots courses. .

22 Intermediate rolling shall be carcied out by use of ot least 2 seli-
propeiled, tendem poeumstic smooth-tired rollers each capable of exerting
contact pressures of up to 690 kN/sq.m (100 psi) and ballast - edjustsble to
enswre uniform wheel loedings. o

2.3  Fiaa! rolling shall be carried out by use of 2, 2-axle tondem steel-tired
rollers emch of mindmno weight 10,000 kg, capable of exerting contsct
pressures of up to 6% kgiem (350 W/in).
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SECTION 4.05

2.4 The number of rollers used for any stage of rolling may be reduced by
tke Engineer to one, -provided that the course being compacted is less than
. 5.5m in width, and provided sn equivalent standby roller is avellable on Site as
replacement, In the event of treskdown of the aperating reller.

i Standard of Compection

3.3  ‘The compacted density of the bltumincus wearing course shall be not less
then 98% of _t:he average Marshall bulic density for each day's production.

21 The Special Specification may require the degree of compactlon to be
expressed as a percentage of the maximum theoretlcal specific gravity of the

4.05.9 SAMPLING AND TESTING

i- Sempiing end testing shail conform with the relevant requiremeots of
 Section 4.03 - "Bitwminous Courses”, and Table 4.12.

40510 SURFACE TOLERANCES

1. Surfece tolerances shall conform with the relevant requirements of
Szetion  4.03 - "Bituminous Courses” end with the following particolar
requirements,

2. The tolerances on elevatiens of the final bituminous wearlng course

surface shall not be greater than 10mups,

KA When the finished wearing course surface Is tested with a 3m long
siraightedge, placet parallel to, or at right angles te the centerline, the
maximum deviation of the surface from the testing edge berween aiy Z gomact
peints shall not exceed 5.0 mm.

4. The combination of the permitted tolerances in the levels of the
different pavement layers, excluding aggregate base and sub-base courses, shall
not result in a reduction of thickmess by more than iUmms from the specified
thickness, as shown on the drawings, nor a reduction in the final wearing course
thickness by more than Smm from that specified or shuwn on the drawings.

485.11 DETERMINATION OF THICKNESS
1. Precedures For determining the average compacted thickaess of
bituminous binder snd wearing courses shall conformn  with the relevant

raquirements of Sectien 4.03 - “Bitamineus Courses” and with the following
particuler reguirements.
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SECTION 405

2. Cores for thickness measurements of the binder course shall be used to
determine if changes are necessary in the constructed thickness of the wearing
course to rectifly any thickness deficiencies in the binder course.

4.05.12 MEASUREMENT
i. Bicuminous Binder Course and Bitwninous Wearing Course shall be

measured by sq.n of mix furnished, spread, compacted, completed and mccepted.
Measurements shall be of the areas and thickness as shown on rhe Drawings.

2. Deficiencies in thickness of the wearing course shall, upless an overlay is
constructed at the Contractor’s expense, resule inoa proportion oniy of the
wesring course area being measured for payment. Proportions shall be

determined in accordsnce with the thickuess deficiencles and area proportions
tabulated in Section 4.03 - "Bituminous Courses'".

3. Bituruinous Prine Coat and Bituminous Tack Cout shall be messured a3
prescribed in Section 4.02 - "Bituminous Prime and Tack Coats®

4. All other incidentzl items shall not be measured for direct payment, as
prescribed in Section 4.03 - "Bituminous Courses'.




SECTION 4.06: BITUMINOUS SEAL COATS
4.06.1 SCOPE

I. These Works shall consist of the furnishing of materials and one or more
applications of cutback bitumen and cover material, or a single application of
emulsified bitumen, or spreading emulsified bitumen slurry, to previcusly
prepared base cowrse or wearing course surfaces, as and where shown on thg
Drawings,

2. Bituminous Shurry Seal Coat (BSSC) shall consist of spreading  and
screeding s mixture of emulsified biturnen, sand aggregate and water,

3. Single Bituminous Seal Coat (SBSC) shall consist of a single application
of cutback or straight run bituumen, and sand aggregate or as  specified,

4. Double Bituminous Seal Coat (OBSC) shall consist of an application of
cutback or straight run bitumen and {coarse graded) cover aggregate followed
not less than 5 days later by a second application of cutback or straight run
bitwmnen and {medium graded) aggregate, or as specified.

4.06.2 MATERIALS
i. Bitumen

1.1 Bitumen for SBSC and DBSC (scal coat) applications shall be Rapid-
Curing RC-800 Grade and or any suitable grade conforming with the relevant
requirements of Section 4.0] - "Materials", and AASHTO M-81.

1.3 Bitumen for BSSC {slurry) epplications shall be a cationic, slow setting
emulsified birumen Grade CS5-1 or C8S-1h, conforming with the relevant
requirements of Section 4.0% - "Materials", unless otherwise specified in the
Special Specification. e ‘

2. Aggregates

2.1 Cover aggregates shall consist of screenings of crushed stone or crushed
gravel. Aggregate for shurry seals shall consist of crushed stone or gravel fines
or natural sand blended with not less than 50% crushed fines. For heavy duty
applications shury aggregate shall consist of 100% crushed finss.

2.2  The properties of cover and slurry seal aggregates and their gradations

shall be in accordance with the relevant requirements of Section 4.01 -
"Materials",
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SECTION 4.06
4.06.3 EGUIPMENT '

1. . "Al plant and equipment used for pugmill mixing of slurry mixes, hearing
and spraying of cutback and emulsified bitumen, spreading, rolling and braoming
of cover aggregate, and applying and spreading slurry seals, shall conform with
the requirements of Section 1.14 - "Contractor's Plant and Equipment" and with
the Contractor's approved Work Program, <

4.06.4 CONSTRUCTION OF TRIAL SECTIONS
L. Before cemmencement. of Site seal coat épplications, the Contractor shall

construct trial sections using varying application rates for bitumen and for
aggregates, as selected by the Engincer. Each trial section shall be 2 lanes
wide by 50 m long, at approved locations on or close to the Site.

2. Fach trial section shall be constructed using the same materials, mixing,

spraying,  spreading, rolling and brooming equipment, and construction

procedures, proposed for use in the Works., Trisl sections far slurry seals shall
be along existing bituminous pavements in the vicinity of the Site.

3. The objectives of these trials shall be to determine the adequacy of the
Contractor's equipment, the most suitable application rates for cutback bitumen,
emulsified bitumen and the various gradations of aggregate, and the most
suitable consistency of slurry seal to fill cracks and leave a residual coating of
3 mm over the entire bituminous wearing surface,

4 "The Contractor shall not proceed with any seal coat applications until
- the ‘methods and procedures established in the trials have been approved.

4065  RATES OF APPLICATION

1. Appilcation rates for cutback and erulsified bitumen and for the various
cover aggregate gradations, will be determined by the Engineer from the trial

sections and shall be generally within the ranges given in Table 4,16,




SECTION 4.06
Table 4.16: APPLICATION RATES

Types of sesl Approx. rate of application
coat
Aggregate Binder
{Kg/sq.m) {Kg/sqan)
Coarse agg.
seal cost 12.5- 20.0 1.00-1.80
Mediun agg.
seal coat 10.0-15.0 0.90-1.80
Slurry seal Generally 5-6 Kg/n'r) for the mix

2. The Engineer may order additlonal trial sections and alter the previously
established rates of applicatlon during progress of the Works,

4.06.6 CONSTRUCTION

i Gepersi

i.1 Applications of bitumen and aggregate and subsequent roiling shall be
completed between sunrise and sunset and under favourable wesather conditions
85 determined by the Engineer. The atmospheric temperature shall be above
15 degrees C and the weather shall not be foggy, ralny, dusty or unduly windy.

1.2 Generslly, where the seal cost is to carry traffic prior te final sweeping,
speed signs shall be erecied tu control the speed of waffic,  Provision for
traffic control shali be in sccordance with the relevant requirements of Section
B.10 ~ "Maintenance of Traffic and Detours”.

1.3 When bituminous coatings are applied to sections of highway which are to
be promptly opened to traffic, and the ambient temperature is contributing to
slow curing snd excessive pickup, the Contractor shall suspend operations until
the Engineer approves continuation of sealing Works.
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1.4  The surface to be treated shall be dry or slightly damp and the molsture
content of aggregates at the time of applicatlon to the coated surface shall not
exceed 3% by weight. ‘ ‘

1.5 Unless otherwise directed, the minimuin time interval between successive
seal coats, in DBSC and TDSC applications, shall be 5 days.

2. Surface Prepsration

2.4 Granular surfaces shall be primed in accordance with the reguirements of
Section 4.02 - ™dituminous Prime and Tack Coats" prior to construction of the
surface treatment. If there are delays in scheduling the seal costing, which
results in deterioration of the surface, the Engineer may order appropriate
repairs or corrective treatment prior to seal coating.

2.2 When coatings are applied to existing pavement surfaces, all pavement
repairs shown on the Drawings shell first be completed. Where applicable, the
positions of traffic markings shall be surveyed and recorded to enable their
accurate replacement after the seal coatings have been applied.

2.3 Immediately before applying any bituminous material, all dirt, dust and
other objectionable material shall be removed from the surface and cracks shall
be repaired or sealed-as directed. If required, the surface shall be slightly
dampened with a light application of water immediately prior to application of
bitumen. , : .

2.4  Surfaces to be shurry sealed shall be lightly sprayed, immediately prior to
spreading the slurry, with a slow-curing 3:1 water;emulsion mixture applied at
the rate of 0.4-0.8 ltr/sq.m. . o

3 Heating of Sitmnen

3.1 The temperature of cutback bitumen and of emulsified bitwnen at the
time of application shall be as specified in Section 4.01 - "waterials".

4. Spreading .'Slun'y Seal

4.1 Spreading of shury seal shall be by means of an approved type spreader
box which shall be capable of spreading st least one traffic lane width, It
shall have flexible rubber or similar strips fastened on each side to prevent loss
of slurry and shall have baffles incorporated in the box to ensure . uniform
ppplication, A rear, [lexible strike-off blade of adjustable type shall zlso be
provided. :

i
L

- BB
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4.2  Aress inaccessible to the slurry spreader box shall be slurry sealed using
hand or other approved methods. o

43 The slurry seal coat sholl be upiform and homogeneous after spreading
and shall not show signs of separation of the emulsion and aggregate afier
setting. Coe :

5. Spraying of Bitumen

5.1 The bitumen cutback or emulsified” bitumen for fog and seal cuais shiai
be applied by means of 8 pressure distributor uoiformly and continuously over
the sectipn to be treated. The rate of application shall be as- designated by
the Engineer. ‘

52 A strip of building paper or heavy polyethylens sheeting, at least ohe
in width, aad with a length equal to that of the spray bar of the distributor
plus 300 mom chall be used at the beginning of each application. If the cut-off
is not positive, the paper shail be used at the end of each spread, The paper
shall be removed and disposed of, after use. The distributor shall be moving
forward at proper appncatioﬁ’ speed ot the time the spray bar s opened. Any
skipped ereas or deficlencies shall be corrected {nunediately as directed.

53  The lengﬁh of spray run shall not exceed that which can"bc covered by
the aggregate spreading equipment. ' ‘

5.4 The application width of bitumen shall be not more than 150 oun wider
than the width covered Dy the ageregale spréader.  Under no circumstances
shall pperations proceed in such a manner that the bitumen will be allowed to
chill, set up, dry, or otherwise impair retention of the cover aggregate.

5.5 The Contractor shall keep 8 complete record of blturmen used, besed on
distributor tank measurernents and on areas to which the bitumen has been
appiied. These records shall be submitted to the Enginecr as verification of
the accuracy of the tachometer a5 well as verification of application rates
designated by the Engineer.

56  Distriburion of bitumen shall be so regulated and sufficient material left
in the distributor at the end of each application, that there will be 2 uniform
distribution acruss the spray bar. in no case shall be distributer be allowed to

expel alr with the bitumen, thereby causing uneven coverage.

57 The angle of the spray nozzles and the height of the spray bar shall be
adjusted snd regulariy checked to ensure uniform distribution. The height of the
spray bar shove the pavement surface should remain constent throughout the

spraying process. Distribution shall cease iminediately upen any clogging or
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partial blocking of any nozzle and coerrective measures sball be taken before
application is resurmed,

~

5. Application of Aggregate

5.1 if directed, aggregates shall be washed prior tc use in order to eliminste
or reduce 'any dust comting or salts before delivery to the spreader. :

5.2 Operation of the aggregate spreader at speeds which cause the particles
ve roll over after striking the bitumen coversd surface will not be permitted.

8.3 Imindiately upon application of bitumen, aggregate of the required
gradation sh&ll va gpread at the rate designated by the Engineer. Spreading
shall be accomplished in such o manner that the tires of the haullng units or
aggregate spreader do nOU eqme In contact with the uncevered bitumen surface.

fi4 Where adjacent spreads are vq be made, the first aggregate spread shall
not extend closer than 150 mm to we edpe of bitumen appilcetion. The
sdjpcent spread of bitumen shsll overlap this 150 mm and complete aggregate
coverage shall be achieved on the second spread promptly upon cempletion of
the first spread to ensure a smooth riding surface,

6.5 Iimmediately sfter aggregate has been spread, deficient greas shall be
covered by additionzl agpregute. Piles, ridges or uneven distributions of
aggregate shzil be removed and corrected to insure against permancat ridges,
bumps, or depressions in the completed surface. Addivional aggregate chall be
spread in whatever quantities necessary to prevent pick-uop by reilers or wraffic,
after which the surface shall be rolled as directed.

6.6 Care shall be tsken to prevent aggregate from entering ditches or inlets
of any type. The Contrsctor shall be responsible for removel of any such
aggregute materials or other accumulated debris arising out of his operations.

7. Rolling and Broomiog

7.1 Aggregate shall not be spread more than 150 m shead of initial rolling
operations.

7.2  Rollers shail not stop, start or turn on the surface being rolied. Any
domage to the surface arising cut of non-compliance with these reguiremnents
shail be made goud us direcied, at the Contractor's expense.

7.3 lnitial “hreakdown” rolling shall proceed behind the spreader {after any
adjustments by hoend mothbods te correct for umeven distribution, ete).  One

B,
comnpicte coverage shell be achisved using Z-axle self-propelicd sieel-wheeled
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_rollers of 6-8 tons weight and operating at a meximum speed of 3 km/h.
Initist rolling shall be completed within 30 minutes of spreading aggregate.

7.4  The Engineer may order the alternative use of pneumatic-tired rollers for
initial rolling if the achievement of adequate embedment of the aggregate s
tiable to result in excessive crushing when steel-wheeled rollers sre used,

7.5 Immediately following completion of the initial rolling, the surface shall
be rolled wsing self-propalled pneumatic-tired rollers opersted st & maximum
speed of 8 km/h, untifi at least 3 vomplete coverages heve been achieved. .

3

o,

& W necessary during roiling operations, additional screenings shall be
ightly spread by hand methods end re-rolled, to make good any small arcas
visibly deficient in cuver material. .

7.7  Light dreg brooming of the surface shall be carrfed out 24 hours after
completion of roiling and in such & manner that embedded aggregate particles
will net be dislodged. This broeming shall result in uniform distributien of
Inose screenings over the surface which shall then be re-rolleé psing pneamatic-
tired roMlers untll at least 2 complete coverages have beenn achieved,

7.8  Light drag brooming sand re-rolling shall be repe:'ated'i?:i hours afr,e_l: the
initial brooming, if so divected. . ,

7.8  FExcess (surplus) screenings shall be salvaged and steckpiled or disposed of
as directed. :

8. Malatenance and Protection of Sealed Suﬁsces 4

8.1 BFSC and BSSC shail be protected from traffic uniit such time as the
cootings have cured sufficiently and will not be damnaged by, adhere to or be
picked up by, the tires of vebicles. o

8.2 Esch coat of SBSC end DBSC shall he maintained and protected from
_traffic for at least 3 days after completion of rolling.

8.3 At the end of the J-day maintenance period f{or esch sesl ooai, or
earlier if directed, the surface shall be finally swept, wsing & rotary broom, to
remove loose screenings. Surplus screenings shall be srockpiled or disposed of
as directed. :

84 Adequate ireffic control {including speed control messures) shall be taksn
during the maintenboce periods, in actordance with the relevant requirements of
Section B.10 - "Maintensnce of Traific and Detours”.
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4.96.7 TOLERANCES AND RECCGRDS
1. The Contractor shall be responsibie for ensuring the accuraté calibration

of pressure distributors and for the correct rates of application of bitumen as
designated by the Engineer. -

2. Readings shall be taken of bitwmen tanker contents and temperature
‘jmmediately prior te, and inunedial.eh& upon completion of sach spraying run
and the actual application rate in kg/m* shall be calcutated. Complete records
shall be maintained of all such measurements and the specific jocations, width
and lengths of the respective runs.

3. The tolerances on temperature adjusted application rates of cutback
bitumen shall be plus or minus 5% of the designated rate. :

4. Applicstions of cutback bitumen varying by more than 5% but less than
10%, ‘sfter temperature sdfustment, below the specified rate of application
shall, if accepted, be subject 1o 3 10% reduction - in quantity or area
measurements as appropriate. :

3 Applications of cutback bitumen varying by more than 5% but Iess than
10%, after temperature adjustroent, above the specified rate of sppiication
shall, if accepted, be measured on the basis of the designated application rate.

. Applications of cutbsck bitumen varying by rmore than 10%, after
temperature adjustment, above or below the specified rate of appllestion shali
be rejected and the unsatisfactory muaterial replaced or made good as directed,
at the Contractor’s expense. .

7. The Contractor shall maintédin, on a daily basis, complete records of the
volurnes and tonnage of each type of aggregate delivercd o the Site and used
iu each section of the Works for seal coat applications.

8. All records and calculations of bitumen applications, and sggregate
delivery and use, shall be submitted to the Engineer at the end of each day
when seal coat appiicativns have been carried out. No measurements will be
made of bitumen applications which are pot supported by adequate, verifisblc
records. : o ,

4.06.8 MEASUREMENT
i. The quaatity of seal coat to be paid for shail be the number of square

meters for each spphication as entered in the BIlb of Quantities; No separate
payment shali be made for bituminous material, or cover dggrogaies.

28
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SECTION 4.07: BITUMINOUS LEVELING COURSE
4.07.1 SCOFE

i.  These Works shall consist of furnishing materinls, mixing at e central
mixing plont, and spreading and ccna;?acting bituminous wearing course on &n
existing pavesnent surface, as and where shown on the Drawings or directed.

4.07.2 MATERIALS

i. Al niaterials shall conforin with the relevant requirernents of Section
4.01 - "Materials®.

2. Unless otherwise shown on the drawlugs materials shall conform with the
requirements of Section 4.05 - "Bituminous Binder and Wearing Courses”.

4.67.3 JoB MIX AND PROJECT MILX

L The Job Mix Formula shall be established by the Contracter in

accordance with the procedures and requlrements of Section 4,03 - "Bituminous
Courses™.

2. The job Mix for bituminous leveling shall conform with the requirsments
of Sectlon 4.05 - "Bituminous Binder and Wearing Courses™.

A07.4 BOUIPMENT

1. Plant and equipment for mixing, hauling, placing and compacting

bitumsinous jeveling course materials  shall conform  with  the relevant
requirements of Section 4,03 - *Bituminous Courses".

4.01.5 CONSTRIUCTION OF TRIAL SECTIONS

1. Trisl Sections shdll be constructed as and where directed and in
sccordance with the relevent requirements of Section 443 - “Bituminous
Courses”. L
A07.6  SURFACE PREPARATION

i. Damaged pavemeht surfaces shall, where directed, be vepsired Dby

patching prior to receiving the hituminous levelling course.  The extent of
patching shall be as shown on the Drawings or as directed.

i P
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2. Arees of existing pavement to be patched shall be cut out to neat lines
tc a depth ordered by the Engineer, thoroughly cleaned, and the exposed edges
of pavement painted or sprayed with a thin coat of rapid ‘curing cuthack
bitumen Grade RC-70 or RC-250 in accordsnce with the relevant requirements
of Section 4.02 - "Bituminous Prime and Tack Coats". The cut out pavement
stall be patched with bitwminous material as shown on the Drawings or as
directed and conforming with the relevant requirements of Section 4.01 -
"Materials™. :

3. Patching shall be carried out -in accordance with the relevant
requirements of Section 4.03 - "Bituminous Courses”.

4. Patching shall be carried out in layers not exceeding 80 mum in thickness.
Fach layer shall be thoroughly compacted by means of epproved prneumatic
tampers prior to placing the succeeding layer, FEach layer shall be protected
from damage and all dirt or foreign material shall be removed before placing
subseguent layers. The final layer shall be rolled with a heavy roller.  Each
lzyer shall be approved prior to placement of subsequent layers.,

3. All cut-out pavement material and surplus patching material shall be
remaved from the site and dispused of by the Contractor prior to placing the
levelllng courses.

8. In areas where leveling courses are required, as shown on the Drawings
or directed, the Contractor shall take cross sections of the existing pavemnent
after completing eny patching. The cross sections will be taken at intervals of
{25 meters or as directed. When the survey s approved, the Engineer will
determine and inform the Contractor of the locations, grades and thicknesses of
leveling courses to obiain the desired surface, :

4. Prior to placing the leveling courses the existing pavement surface shall
E;_? prepared in accordance with the relcyvant requirements of Section 4.03 -
“situminous Courses”, including the use of prime and tack coats as appropriate.

49717 DELIVERY, SPREADING AND FINISHING
The delivery, spreading and finishing of leveling courses, including

sompaction, shall copform with the relevant requirements of Section 4.05 -
"Bituminous Binder and Wearing Courses”. .

2. In areas where a specific grade and superelevation are to be achieved by
the leveling courses, setting out and level controi shall be based on a reference
line installed in accordance with the relevant requirements of Section 4.03 -
“Bituminous Courses”. In areas of minor leveling such as filling of pits or

small isolated areas, s moblle reference line or alternative control system may
be anproved,

4 .
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4.07.8 SAMPLING AND TESTING

1. Sampling and testing of levelling courses shall conform with the relevant
requirements of Section 4.03 - "Bituminous Courses”, and Table 4.12..

2. Where sempling and testing are not feasible due to thickness or other
constraints, the Engineer will derermine specification compliance based on an
approved roiling pattern or cther basis.

4.07.9 SURFACE TOLERANCES

1. Surface Tolerances for levelling cowrses shall conform with the relevant
requirements for Binder Courses in Section 4.04 - "Bituminous Base Course'.

4.07.10 DETERMINATION OF TIHCKNESS

I. The Engineer may use thickness measurements, spread rates, ¢ross section
or other methods to verify gquancities placed. Thickness messurements shalil be
in. dccordance with the relevant requirements of Section 4.03 - "Bituminous
Coursea”, _

4.07.31 MEASUREMENT

1. Bituminous levelling courses shall be measured by the cumm of mix
furnished, spread, compacted, completed and accepted. Measurements shall be
based on the aress snd thicknesses shown ou the Drawings of 8s directed.

2. Patching shail be messured by the cum of mix furnished, spread,
compacted, completed and accepted. Measurements shall be based on the areas
and thicknesses shown on the Drawings as directed. ;

3. Bitumingus Tack Coat shall be measured as prescribed in Sectlon 4.02 -
"Bituminous Prime and Tack Costs”, ‘ ‘

4. All other incidental items shall not be measured for direct payment, as
prescribed in Section 4.03 - "Bituminous Courses”. »
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SECTION 4.08: BITUMINQUS COLD MIX COURSES
4.08.1 SCOPE

1. These Works shall consist of [urnishing materials, mixing monually or at
a central mixing plant, or in a travel-mix plant and spreading and compactiog
hituminous cold mix courses comprising unheated mincral aggregate or cut-back
asphalt on a prepared surface, as and where shown on the Drawings or directed.

" 4.08.2 MATERIALS

i. All materials shall conform with the relevant requirements of Section
4,01 ~ "Materials”.

2. The type and grade of bitumen for the pavihg mixture shail be as shown
on the Drawings or 8s directed. The bitumen shall conform with the relevant
requirements of AASHTO MB1,M82, M140 or M208. .

4.08.3 JOB MIX AND PROJECT MIX

1. The Job Mix Formula shall be estsblished by the Contractor in
accordance with the procedures and requirements of Section 4.03 "Bituminous
Courses™.

2. The Job Mix shall conform with the relevent requirements of Sectien
 4.04 - "Bituminous Base Course™ or Scction 4.05 - "Bituminous Bloder and
~ Wearing Courses".

4.08.4 EQUIPMENT
i, Plant and equlpment for mixing, hsuling, placing and compacting

biturainous cold mix courses shali conform with the relevent requirements of
Section 4.03 - "Bituminous Courses. In the continucus mixing plant, the
devices feeding asphalt, aggregate aud water shall be interlocked to maintaln
dutomatically the correct proportisns. - In a travel mix plant, the equipment
used may be either a hopper type, or 8 rotary type mixer. Both types of
_ cquipment shouid be capable of thoroughly mixing the asphalt and aggregate,
uniformly dispersing the asphalt, and adequately coatlng the aggregate particles
producing =z uniform mix. -

4.08.5 CONSTRUCTION OF TRIAL SECTIONS

1. Trinl Sections shall be constructed as and where directed end in
accordance with the relevant requirememnts of Sectlon 4.03 - "Bltuminous.
Courses”.
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SECTION 4.08
1.08.6 MIXING PROCEDURES

1. Handling and mixing of bitumen and aggregate shall be in accordance
with the relevent requirements of Section 4.03 - "Bituminous Courses" with the
following exceptions:

1.1 Aggregates shall not be heated but shali be fed cold to the plaot.  The
temperature of the bitumen upon euntering the pugmill shall be adequate to
ensure uniform application to the cold aggregate. The bitumen temperatire
shall be designated by the Engineer and shall be in general accordance with the
relevant requirements of Section 4.01 - "Materiais”,

1.2 Mixing time shall be the shortest time Decessary to remove  excess
voiatiles or water and to produce a satisfactory mixture. :

4.08.7 SURFACE PREPARATION
i. Preparation of the surface upon which bitwninous cold mix courses are o

be laid, and the use of prime and rack coats, shall be appropriate to the type
and condition of such surfaces gnd shall conformm with the relevant requirernents
of Section 4.03 - "Bituminous Courses™,

4.48.8 DELIVERY, SPREADING AND FINISHING

1. The delivery, spreading and finishing of bituminous cold mix courses shall
conform with the relevent requirements of Section 4.03 - "Bitumninous Courses”,

2. Reguirements for roiling and compaction shall comply with e relevant
requirements of Section 4.06 - "Bituminous Base Cowrses’ or Section 4.05 -
"Bituminous Dinder and Wearing Courses”.

4.08.9 SAMPLING AND TESTING

i, Sampling and testing shall conform with the relevant requirements of
Section 4.03 - "Bltuminovs Courses", and Table 4.12.

4.08.10 SURFACE TOLERANCES
i. Surface tolerances shall conform  with the relevant reguirements nf

Section 4.04 - "Bituminous Base Courses”.

2. Finished elevations snd straight edge tolerances shall conform with the
relevant requirements of Section 4.04 - "Bituminous Base Courses” or Section
4.05 - "Bituminous Binder and Wearing Crurses'.
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SECTION 4.08

08.11 DETERMINATION OF THICKNESS

. Procedures for determining the saverage compacted thickness of
stuminous cold mix courses shall conformm with the relevant requiremnents of

ection 4.03 - "Bituminous Courses”,

- Cores for thickness measurements of bituminous celd mix courses shall be
sed to determine If changes are necessery In the thickness of succeeding
ayers in gpccordance with the relevant requirements of Section 4.04 -
‘Bitwmninous Base Course” or Section 4.05 - "Bituminous Binder and Wearing

Courses”.
£.08.12 MEASURFMENT

Bituminous cold mix courses shall be measured by the sg.m. of mix
Measurements shall be

turnished, spread, compacted, completed and accepted.
of the areas and thicknesses as shown on the Drawings.

2. Deficiencies in thickness of bituminous cold mix wenrlng course shall,
unless an overlay is comstructed st the Contractor's expense, result in 8
proportion only of the wearing course area being measured for payment,
Proportions shail be determined in accordance with the thickness deficlencies
and area proportions tabulated in Section 4.03 - "Bltuminous Courses”.

3. Bituminous prime coat and bituminous tack coat shali be measured as
prescribed in Section 4.02 - "Bituminous Prime and Tack Costs".

4, All other incidental itemns shall not be messured for direct payment, Bs
yrescribed in Section 4.03 - "Bituminous Courses™. ‘



SECTION 4.09: RECYCLED BITUMINOUS BASE COURSE
. 4.08.1 ' SCOPE

i. Theee Works shail consist of removal, crushing and stockpiling existing
bitumineus pavement, mixing with new aggregate, bitumen (and, if specified, an
approved  medifying sgent) at a central » in place (hot) mixing plant, and
spreading  and compacting recycled bitwminous base course on a prepared
wrface, o3 sod where shown on the Drawings or directed.

4.00.2 MATERIALS

1. Recycled msterdal shall consist  of existing . bituminous pavement,
processed auch that 100% will pass the 37.5 mm (1.5 in) sieve.

2. If the F»ngineer determines that recycled bitumingus material s causing
degradation of the sggregate, he shall revise the job-mix as required,

3. New materials shall conform with the relevant requiraments of Section
4.1 - "Materials”,

4, Usttess shown otherwise on the Drawings, bitumen for recycled bituminous
base cowrse shall be Graded to suit the project ciimstic conditlon and type of
work , i mot specified grade 60-70 penetration conforming with - the
requiremests of AASHTD M20 shail be used or ms shown on the drawing .

5. Mod‘i?ying agewt used to soften the old bitumen shall in accordance with
the design and approved by the Engineer. . :

6. Existing pavement shall be removed in such a manner as to prevent
unnecessary imtermixing with the underlying base, sub-base or subgrade material,

7. The Wie‘heigfht shall not be greater than 3. meters. Construction
equipment wil net be permitted on the stockpiles.

4.69.3 JOB MIX AND PROJECT MIX
i. The - Job Mix Formula shall be established by the Contractor in

sccordatice with the procedures and reguirements of Section 4.03 - "Bituminous
Courses”.

2. The prepecties of the new modified mix shall meet all the requirment
as specified .
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SECTION 4.09
4.09.4 | EQUIPMENT

i. The Job Mix for recycled bituminous hase course shall conform witi the
relovant reguirements of Section 4.04 - "gireminous Bose Course”, subjout o
any modifications by the Engineer. :

2. Plant and equipment for milling mixiog, nauling, piacing and cornpacting
recycled bitumnineus base course materials shali cenform  with the reievant
requirements of Section 4.03 - "Bleuminous Courses™.  Mixers shall have a fiiter
upit to stop poilution of the environment.

449.5  CONSTRUCTION OF TRIAL SECTIONS
i. Trial Sections shall Le constructed &s  and where directed ond  in

accordance with the relevant requirements of Section 4.03 - "Bituminous
Courses'.

4096 = MIXING PROCEDURES
1. ‘Handling and mixing of bitumen (inciuding mudifier and anti-stripping

sgent, if any) and aggregate {including recvcled material, new aggregate and
mineral filler if required) shall be in accordance with the relevant reguirements
of Section 4.03 - "Bituminous Courses”. ‘

2. Cryushing of existing paveineot materials . for -recycling -may Dbe
accomplished by portable or stationacy crushers or may pe the direct result of
the pavement removal method such as cold milling.

3. Crushed paverent materal shall be separated into 2 minlmum of wwoe
sizes prier to heating and wnixing. The fine size shall have a minineum of BO%
passing the 4.75mun {No.4) seive, The coarse size shall have a mipimum of
60% retained on the 4.75mm {No.4) seive. ‘

4. Heated and dried new aggregate shall be combined in the appropriste
proportions snd gradations with- the recycled bituminous materinl and mixed at
such temperature and for such time pecessary fa achieve a thorough coating of
the new aggregste. New bitumen andfer modifier shall then be incorporated
into the mixture and mixed to produce 2 homogenous mizture with satisfactory
coating of nll aggregate,

5 If hoth bitwmen and modifier are used they sbail be jintroduced into the
mixing zrea through separate metering devices.

6. Preheating of the crushed recycled bituminuus material  immedintely
pefore introduction te the mixer may be permitted subject to the epproval of

4.7



SECTION 4,09
the Engineer. Preheating methods shall not result in loss of bitumen from ths
 recycled material,

‘3-1_09.":' SURFACE PREPARATION

1. Preparation of the surface upon which the iecycled bituminous hase
course is 1o be laid shall be gppropriate to the type arnd condition of such
surface and shall conform with the relevant reguirements of Section 4.53 -
"Bituminous Courses”.

4.08.8 DELIVERY, SPREADING AND FINISHING
1. The delivery, spreading and finishing of recycied bituminous base course

shall conform with the relevant requirements of Section 4.04 - "Bituminous Base
Caurse®,

4.09.3 SAMPLING AND TESTING
1. Sampling and resting of recycled bituminous base course shall conform

with the relevant requicements of Section 4.03 - "Biturminous Courses", and
Table 4.12.

4.08.10 SURFACE TOLERANCES

1. Surface tolerances shall conform with the relevant requirements of
Section 4,04 - "Bituminous Base Course”.

4.83.11 DETERMINATION OF THICKNESS

i, Procedures for determining the average cornpacted thickness of recycled

bituninous base course shall be in accerdance with the requirements of Section
4.04 - "Bituminous Base Course".

4.08,12 MEASURFMENT

!

i. Recycied bituminous base course shell be measured by the sg.an of mix
furnished, spread, compacted, completed and accepted.  Measwement shzll be
of the areas shown on the Drawings,

a

2. Removal and crushing of existing pavement materials for incorporation ip
recycled bituminous base course shall not be measured for direct payment.

3. Bitumirous prime coat shall be measwed as prescribed in Section 4.0%
"Bituminous Prime and Tack Coars"

o
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All other incidental items shall not be

‘escribed in Section 4.03 - "Bituminous

SECTION 4.09

measured for direct payment, 88
Courses".
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SECTION 4.10: PAVERMENT REP/ AND TRENCH
: REINSTATEMENT WORKS

4.10.1 SCOPE
i. “These Works shall consist of removing defective bituminous pavement,

preparing surfaces to receive repairs, furnishing materisls, placing and finishing
new pavement, as and where shown on the Drawings or directed, ’

4.10.2 MATERIALS

]
e

1. All pavement msteds!s shall conform with the relevent requirements
Section 4.01 - "Materials” ad Section 3. ()l - "Materials”.

2. Subgrade materials saall conform with the relevant require-ments ‘of
Section 2,07 - "Subgrade Consruction and Topping”.
4,10.3 F.QU]PMWF

All plant and equipment shall c,onform with “the ~relevent requxremenw of
Section 1.12 -~ "Contractors Plant and Equipment", g

4.10. 4 PREPARAT!ON OF PAVEMENT

L Cracks in bituminous pavemenc ‘whicl, in the opimon of the. Engmeet do
not require reconsgruction s‘xall be prepared by wxre hmshmg and hlowing out
with compressed alr. . . . .

2, Delfectlvye bituminous pavemer;t whlrh ,in the opimon of the Engmeer,
requires reconstruction. shall be’ cut blck to’ good - material “using prieumatic
cutting tools. The cut -edges shdll be square or rectangular and in line with
the direction of traffic. The depth of cut shall be determined by the Engineer
and .may include asphaltic layers, base and sub-base layers and subgrade Inyers
(in the case of failed pavement, excavation shall include a minimum of 300 mm.
_of subgrade material). Ail excavated materials shall tie removed snd disposed
of off-site. When the bottom of the excavation censmua ‘of earth or granulax
materisl it shall be thoroughly compacted using mechanical compactors to the
satisfaction of the Epgineer. Excavared bituminpus surfsces shall be thoraughiy
cleaned and wire brushed prior to recei\-mg repalr mate"ials

2 Umhty trench reinstatements in bitdminous pavement sbail be prepar(,d in
the same way as defective bituminous pavement. Excavation shall Include 2
minimum of 360 mm of subgrade material.



| | SECTION 4.10
4105 PLACING AND FINISHING REPAIR MATERIALS

i, Cracks of 1 mm width or wider shall be filled with clean, coarse sand
then soturated wiih 131 diluted emulsified bitumen , or 85 directed . Cracks of
tess than 3 mm shall be fllied with emuisified bitumen., or as directed.
Cracks shall be filled to the road surface. Any excess bitumen shall be
removed' with & squeegee and the bitumen surface shall be sprinkled Uberally
with coarse sand. . - .

2. .Excavations below subgrade level shall be filled to a level spacified by
the Engineer with subgrade material. in layers not exceeding 150 mm and
compacted using mechanical coinpactors to conform with tbe requirements of
Section 2.07 - "Subgrode Construction and Topping" and to the satisfaction of
the Engineer. ‘ '

3. Sub-base and/or base course, if required, shall be placed in layers not
exceeding 150 mum and compacted using mechenlcal compactors. They shall
conform with the relevant requiremems of Section 3.02 - "Groanular Sub-Base
Courses” or Section 3.03 - "Aggregate Base Courses" and shall be 1o the
grading shown on the Drawings or specif ied by the Engineer.

4, Prior to receiving bitumingus material the excavations shall be thoroughly
cleaned. Subgrade, sub-base or base course’ materfal shall be primed with 8
light coating of MC cutback blrumen and existlng bituminous surfaces shail be.
lightly painted with emulsified bitumes, ali in accordance with the requirements
of Section 4.02, "Bltuminous Prime and Tack Coats".

57 The excavation shall be filled with bituminous pavement materials placed
in layers not exceeding 70 mm and compacted using vibratory COmpacters.
Unless ordered to the cobtrary by the Engineer, the top layer shall be
compacted by steel wheeled roller, first compacting the 150 mm strips adjacent
to the traffic edges, then rolling in the direction of traffic.  Bitumdoous
materials shall conform with the relevant requirements of Section 404 -
"Bituminous DBase Course" and Section 4.05 - "Bituminous Binder and Wearing
‘Courses” and shall be to the gradings ‘shewn on the Drawings or specified by
the Engineer. '

6. | New uiility wrenches shall be backfilled to the detalls shown on the
Drawings, or ordered, including any ‘surrounds, havaching or protéctive materials,
Construction of subgrade and pavement shall be as for pavement repalrs.

7. No excavated arcas shall remsin open overnlght.



SECTION 4.ig
4.10.6 SAMPLING AND TESTING

i. Testing of repair materials shall conform with the relevant requirements
of Section 4.03 - "Biturinous Courses", and Table 4.12. Sampling shall be as
ordered hy the Engineer.

4.1G.7 SURFACE TOLERANCES

1. Levels shall be checked by straight edge In relation to the a(ijécent;

existing pavement.

2. Surface tolerances for bituminous levers shall conform with the relevant
requirements of Section 4.04 - "Bituminous Base Course” and Section 4.05 -
"Bituminous Binder and Wearing Courses".

3. Any deficiency in the wearing course surface will be corrected by cutting
out and replacing.

4.10.8 MEASUREMENT

i. Sealing of cracks shall not be measured for direct pavment,

2. Pavement repairs shall be measured by the sooa of repair, prepared,

filled, compacted, completed and accepted.  Measurement shall be of the areass
shown on the Drawings or ordered.

3. Trench reinstatements shall be measured by the sqm of reinstatement
prepared, filled, compacted, completed and accepted. Measurement shall be of
the areas shown on the Drawings or ordered. New utility trench constryction
will nat be measured under this item.

4. No separate measurement will be made for excavation, prime or tack
Coats or pavement materials,

5. All other incidental items shiuli not be measured for direet payment, as
prescribed in Section 4.03 - "Bituminous Courses”.
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ADDENDUM



Important

The addendum attached at the snd of this book contains

amendments & ERRATA

Tt is recommended to f£ix all correcticn before usage
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ERRATA 2
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: Page : Location : ERROR : Change :
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: 2-26 :ltem 4.7 , line 10 to : two
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2-26 :item 1.3 , line 5 : 2-28 2-27
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: 4~6 %clause 4 , line 2 ; Indexs % Iﬁdicaa

P 4-9 éxtem‘a.s , line 3 ; £iush ; Fiash

4-17 ;H:em 8.1 , line 2 Typés  Type
§ 4-18 ;table 4.9 "Title é protection ; propertiém z
g 4--23 ;Item 3.2 , line 3 ; curing ; gétiéﬁé. ;
faose ?clause 4, line 2 % filer ; _1.:fi}19rf. E
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SECTION 2.06

-y e ey

e Sohe e W4 i s i 3 e e o o v e o 2i8

SUBSELTLON 2 06 4

TESTLHG

clause 2

Standards of compaction for scil and granular material

e e e et e v e o B i e 4 M e K i e W S T n A A T Sy it A e T A e e e e s S AR 4 e T vy

Amend method of testing for the relative density to be :
The relative density shall be determined in accordance with
i

ASTH D 2049 .

SECTION 3.01

SUBSECTION 3.01.3

GRANULAR MAT RIAL FOR SUB-BaASE

A A i g el e g ks e 2 o e o et

Amend to be read as follows :
4 . The material shall contain aminimum 25% {Dry condition)

when tested in accordance with AASHTO T 176 .

SECTION 3.01

s e e e

SUBSECTION 3.01.4

RGGREGATE FOR SUR-~BASE

ek g e e i s e 4B o e e T ok

i et 1 e o s 2 T e e e s

Amend the last paragraph to be read as follows @




The material shall contain a minimum 35% (Dry rondition) when

vasted dn accordance wiitn AASHTO T 17¢6 .

SKECTION 3.01

AGGREGATE BASE COURSES

G e e i v ey o A oy e a4 e o e

SUBSECTION 3.03.7

clause 5

Maintenance of Completed Base
amend the Repetition reguired in the second column to be for

For every 3000 cu.m Instead of 4000 cu.m

SECTION 3.04

o e e s o P e i
et o P i e AR At o t S s 3 T
e

o o o s Gt it e e e e ek gy e P e h e

Add the following at the end of the clause :
Other stabilizing approved techniques and Testing may be

followed if applicable .

SECTION 4.01

s o i e ok ke i v e

o o A B0 5 et T R e T e

AGGREGATE FOR BITUMINCUS PAVING MIXES

st e et o ot T 2 o 84 e s e o S R et o o W ar S e i DY AR e A e e usd S s ey T e S P

clause 4 (page 4-3)

i et e o et U ot T A o s ST B P L G A A

Emend the first lines Lo be as follos :



SECTION 4.01

Table 4.1: Gradation of Aggregates for Dituminous Mixes
Ykavy Traffic Mditm & Light Traffic
Slewe: Des lgat lon. Binder Voriog Rinder Vs ing
Qxxse Carse Charee (rase
1y - - -
in 100 100 100 100
/4 0 - 10 90 - 0 70 - X0 ) - 10
/2 53 - 50 T~ %0 53 - 80 71-%
vy 40 -8 5 ~ & A -0 N
MNo. 4 X-~5% B -8 X -5 B-6
Mo. 8 -3 3-8 D3-49 -4
N 2D 13- 13-77 14 - 43 4 -43
No. 50 5-17 5 - 17 5 - 18 5~ 19
M. BD 4~ 14 4 - 14 4 - 15 4 - 15
Mo XX 2- 3 2- B 2- 8 2-8




Agyregate =zhall not contain gypsum more than 1% when tested

in acecordance to AASETO T 105

SECTION 4.01

MATERIALS

SUBSECTION 4.0%1.3

AGGREGATE FOR BITUMINOUS PAVING MIXES

clause 5 (page 4-4}

aAdd the following at the end of the clause i

and any other deleterious subshtances

SECTLON 4,01
omieoTToN 1.01.3

clause 11, Table 4.4 ({pags 4-5}

Modify the cenfent of the table to be as follows :




SECTION 4.01 .

e e e e A T A e e o
-t o i i S A e i e e o oD T
e e e b o e A e R gt e o e o R LA 2 o e

Amend the clause to be as followus
Aggregate shall not contain crystalline or amorphous gypsum
(expreésed as 503) more than 1% when‘tested in accordance to

AASHTO T 105

SECTION 4.901

ity i o Ao e o i e i Ot
o A O s At o e e D R e e B
U WP adadad

- A e 2 i e iy e A e B A ek D

Add the word " Relinery " in the third iine , to be read as

(3]

foilows " Jordan petroleum relinery company

SECTION 4.01

e b o S i s e T A

ares o s S P S e e i S T W e N

o o T i o S e T e S e A

- s G s e
—--.....—,_L...—-.»_‘..—n-w~.-=o-_~....-....=u.-._.—m.-............,.

et et et e o e e . s A s i Bl Y R D e B N ey T o o 2 Gt et

Modify the contents of the table to be as follows




| SEC:HQN 4,01
Table 4.7: PROPERTIES OF 5.C. CUTBACK BITUMEN

ROt 20 800 300

Min. Max. Mo, Mz, Min, Mix.  Min, Mx.

Kinamatic viscosity at 60FF ¢St 70 140 250 SO0 &0 1600 3000 600
Flash point (Clevelinxd &6 - 7 - ®, - 7 -
gpen api, O
Distiltation test:
Total distilate to B, 1 4 2 2
whae %

Solbillty in trichlorcethylene ®©. -~ 9. - ©, - @ .
%

Pt
lavl
t

w1

Kimmtic vistosity on 4 T 8 W0 A W W 3w
distillation residue at 602,
S

Aeptalt reside:
Reside of 100 peretraion, % & - & - -
Derility of 100 peretration 100 - 0 ~ HO - KO -
residue at 202, guWater, % - 4.5 - -




SECTICK 4.01

e - e O 0oy A i T o e

R tathaiadiatactad

o . T . o i A 2o P S8
_.._..__....-.._..,._...._4-.,..._._........—....._-_......—.._

-.—...-.4.—..-..‘,‘»_.“—-...._.....—.-....«...‘.,,.—-..-‘..‘....-‘.-

pelete the foot note :
" 1 type of emulsion is mnot specified in  the special

technical specification slovw setting shall be used ",

SECTIOH 4. 01

B
[ERURRRUPRETIN - SVONSIIURIIp VPSSR ML S Y Saadad

s i ek ek

4.3 pmulsified bituien spraying temperature range shall bé s

that appropriate viscosity for each application

achieved , #f however thé  viscosity purve are not

available these values should be generaly 33 guidance

2% - &% degree ¢ . The temperabture range for pugmill

fiking shall be 15-85 degree C




SECTION 4. 01

____________
_________
—————————————————
————————————————

pDelete the foot note : ‘ . a A ,
" 1f type of emulsion is not specified in the special

technical specification slow setting shall be used ".

SECTIDN 4.01

e s e o e A
e e o g e A s e o o ™ nn

_-__..,._..-..'..._...«..,»..........._....._-.,

Modify the comtent of this item to be as follows ;‘

8.3 Emulsified bitumen spraying temperature range shall be so
that approplate visc@sity. for eash applicatioh is
achieved , if however the vigscosity curve are not
available. *hese values ‘should bé generalg as @Uiéahcﬁ
25 -~ 65 degree C . The temperature xange for pugm;lLA

mixing shall be 15-65 degree T .



SECTION 4.02

______________
___________________________________
——————————————————

_________

————————————————————

ot A e o e o o B e P i o e 9 S o . e e e R 0 04 e

" gsipw-setting Emulsified Bitumen

SECTION 4.03

nnnnnnnnnnnn
————————————————————
—————————————————
_____________________________

temperature at discharge from the mixer which , unlesg other
wise , directed shall be 170 degree c .

SECTION 4.03

RITUMINOUS COURSES

SUBSECTION 4.03-3

JOB MIXES AND PROTECT MIXES

clause 8 , table 4.10 (page 4-27)
;g;;;~;;;-;;:5~;;;;;;;;;;;—;;~;;; last line to be read as

+ or - 5 ¢ of specified mixing temperature

14



SECTION 4.03

BITU“INObS CDURSEQ

MIXING PROCEDURES

e ot 1o S (3 e e P Y S om A

i ks \sn ot A ot S A o o S S s B 4 G St ok b v e e e i

Amend the coutent of this table to be as follows

Takle 4
Type-and , Viscosity
grade of centistockes
Asphalt A )

85 - 100 pen fY?G + or - 20

60 - 70 pen 170 + or -~ 20

40 - 50 pen 170 + or ~ 20

SECTION 4.03

RITUMINOUS COURSES

SUBSECTION 4.03.9

N s v S A S e o o L, Y S e .

SAMPLIR AND TESTING

clause 1 . tahxn 4 13 {page 4-40)

v et e e Y AT g S Fmt ey e i B s e LR s T n S b b iy e P

amend the content of point four in the

read ag follows

~1
)-

I
”
9

BITUMINOUS COURBSES

2 o e i A TR ) R W o T S Y e

SURSECTION 4.03.58

raf tﬂbla £.14

ey lumps and friable particles

to be s

Max temperature C
immediately afier
discharge from pugmill

166
- 163

163

second column to be

of tabie 613 (paqn 4413




Table 4.13: (Qxeined)

SECTION 4.03

Wrk itan ‘g?u({;)t Sarce

mpterial

B
Fi H{ H Tests at road
! T MR
undes

xzax:m:i!

| Ac Batdngg

Behind Test each
As;iralt <Test each 3 SpioAer working day
layer ) %Mﬂit}’ -Test %dl -Stability “Test for exch
. ?:Flo.w : : ‘batehhg pxanL 2 ow  ion _Ratm e
Bﬁﬂi«;rm - requested s requested:
Ebmdﬂ‘ cxxmx:; «
gradati 3 ol gy 39(11
é’Alr mtds Alr wi
5-%1 in desi in
tes
W Marstiall ity
‘Vﬁrshaﬂl
ders ity
Tiges of Onoe avesk  7Hoad denslty  <Test exch 200
Stability o thidaess' linm, per lae
5 requested gftar fi;gai and for each |
lﬂyel .
-As reqpested
- ﬁibﬁ#gf «(}maua:k
stability _-As requestad




© SECTIOR 4.03

stability of 60 C (kg)

SECTION 4.05

amend the content of this clause to be as fellows

1 - These works shall consist of furnishing mdterxals

mixing at a cenkral wixing plant ; spreadxng

compacting bituminous binder course and bituminous

wearing course on an approved base as and where shown on

the drawing .

SECTION 4.05

.._._....._—-_._..._..._.._.,‘.-......_..._._._.N_.,..__.,_.-.__.__........,.‘
e i shiandend
e e o e it o Y T o T e o O T e S e

f,Add the word minimum in the first column after marshall

stability at 60 C {(kg)



SECTION 4.08

$ITUMINOUS SEAL COAT

SUBSECTION 4.

MATERIALS

clause 1 (page 4-55)

Bitumen

Ttem 1.3 second line

Delete the following

ti

or 88 1th "

¥



	Subbase + base
	Subgrade construction

