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PREECHA WILAIWONG : APPLYING ANALYTICAL HIERARCHY
PROCESS FOR PRIORITIZING FACTORS AFFECTING EFFECTIVENESS
OF QUALITY CONTROL FOR ROAD CONSTRUCTION IN CASE STUDY
OF WINDMILL PROJECT AT WATABAEK SUBDISTRICT, THEP
SATHIT DISTRICT, CHAIYAPHUM PROVINCE. ADVISOR :

ASSOC. PROF. AVIRUT CHINKULKIINIWAT, Ph.D.

This thesis is an analytical study of prioritizing of factors affecting the
effectiveness of quality control for road construction in the case study of windmill
project located at Watabaek subdistrict, Thep Sathit district, Chaiyaphum province by
applying Analytical Hierarchy Process: AHP. Data collection was conducted by
organizing an interview with ten experts dealing with road construction and using
structured questionnaire prepared during the study. The experts were categorized by
using deferent responsibilities from various management and academic skills such as
executives of companies both of owner project and contractor, engineers who expert
on detailed design, and project managers. After finishing of collecting data, the data
was analyzed by AHP with Expert Choice program comparing between main
evaluation criteria and sub-criteria and then arranging the importance of factors. By
running the program, the result of AHP reported that financial factor was the first
priority which being the most important factor at 21.60% to drive the road
construction of the project successful and it can be interpreted directly that making
money is the main purpose or need for working. This illustrated the relationship
between the main and sub-criteria. Moreover, high income can reduce corruption and
embezzle of all workers and encourage workers developing continuously their
performance without careless. The next factors were 17.30% of contract and
document management, 14.20% of project management, 13.30% of operation
management, 10.10% of human resource management, 8.3% of the project site and its
topography, 7.7% of materials, and 7.6% of equipment and machine. Equipment and
machine factor was the least important because of planning and project manage factor
even though its sub-criteria, equipment adequacy, is an important variable to achieve
success for all road construction projects. The fact is that if there is no good plan and

management of equipment usage, the road construction may run into the trap of



failure. However, the financial factor is the bottom line for controlling quality and
enhancing the effectiveness of the project because money is essential to mostly solve
all problems of construction management. From the study, it can be concluded that
the evaluators agree with the result of AHP analysis since the result is reliable and
enable to reflect their opinions and feelings appropriately. AHP can be applied to
prioritize the significance of factors that impact on road construction of the windmill
project because the result is relevant to people’s analysis. Thus, AHP is a useful

decision - making tool for construction management.
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1.0 Purpose

e The purpose of this method statement is to provide a general guideline for the
construction of roadway within the WTG project .

2.0 Scope

e Road construction consists of survey setting out alignment. clearing and
grubbing site, excavation. embankment, laying subgrade layer, selected
material layer, subbase layer and base layer as per specified in construction
drawings, drainage structure plans and other relavant structures such as
locations, types, profile plan, cross section and the other details which as
accordance with the construction drawings. Related Safety & Environment is

included.
3.0 Definitions
Client

Contractor

Sub-Contractor 1

Sub-Contractor 2

4.0 Responsibilities

= OWER

= DEMCO PUBLIC COMPANY LIMITED (DEMCO)
Responsible in the supervision of the sub-contractor
who will perform the construction works and all related
activities as outlined in this procedure

= KAOW-MONGKORN CONSTRUCTIONLIMITED
PATRNERSHIP

Responsible in the execution of the construction works
as well as the tests required in accordance to this
procedure

=R-CON CONSTRUCTION LIMITED
PATRNERSHIP

Responsible in the execution of the construction works
as well as the tests required in accordance to this
procedure

Construction Manager_and Senior Engineer = responsible in ensuring the
implement of construction procedure and method statement, the
Quality Control of work, Supervise the work and reporting the
progress of work to Site Manager.

DO NOT COPY  DEMCO PUBLIC COMPANY LIMITED
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Safety / Environmental Officer = responsible in ensuring all activities shall be
carried out safety patrol at the site, Establishing the site safety plan,
Conducting continuous safety inspection and stop any work deemed
unsafe and a risk to personal, Taking action to rectified the unsafe
condition and report to project manager and preparing the notes of
safety meeting.

QA / QC Engineer = responsible to monitor the execution and performance of
the works in relation to this method statement, approved drawings
and material specifications; detect and report non-conformance;
ensure that all non-conformance products or activities identified are
reported; propose the corrective and preventive action where
possible and appropriate and record the completion the Non
Conformance by Report format.

Site Engineer & Foreman = responsible in all activities on site are carried out
in accordance with the schedule and the construction drawing and
take care all worker to be work with their responsibilities and make
a decision when some non-conformance occurring their report to
senior engineer

5.0 Safety

Refer to the site safety policy for general safety controls. One of the main aspects
of this procedure is Safety and Health Control, which to control occurrence of
injuries as well as damage to equipment and properties during the entire
construction period. In order to ensurc a safe working environment during the
entire construction period, the following safety measures will be implemented as
follows:

5.1 Machinery and Equipment:

- Prior to using any machinery’s/equipment at site. it shall be inspected
and certified by qualified person.

- Periodic Preventive Maintenance shall be made on all equipment and
machineries.

- All - operators: and drivers are to - be - equipped with valid
driver’s/operator’s license or permit from concerned government agency.

- Only authorized drivers or operators will be allowed to operate
machineries or equipment.

DO NOT COPY  DEMCO PUBLIC COMPANY LIMITED
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- Only authorized signalman shall be assigned together with the operator
or driver.

- All lifting equipment as well as its accessories such as sling wire, nylon
sling, shackles, chain blocks crane hook and latch shall be inspected
periodically.

5.2 Personal Protective Equipment:

- Personal Protective Equipment (PPE) shall be issued to all workers such
as safety shoes, hardhat, working gloves, carplug, safety goggles (if
required) and safety belt and or safety harness for workers who will be
assigned in clevated places 2.0 meter and above.

- Wearing of the basic PPE shall be enforced fully.
5.3 Safety Arrangement during the Reinforcement Preparation:
- Emergency Action Plan — refer to Appendix-B

Note:
All new recruits shall undergo proper orientation and safety induction before
they are deployed at job sites.

6.0 Road Work - General Method Statement
6.1 Work Methods

6.1.1 Survey Setting out

e Before commencing the work, the contractor shall obtain from th construction
section of all information pertaining to project related benchmarks and
monuments bearing local grid co-ordinates.

e The works shakll be set out in accordance with the standard specification of
the construction section.

o The contractor shall protect, preserve and be responsible for all existing
benchmarks, pegs and all boundary marks and shall keep this in places or
replace them when necessary either in their positions or in other approved
positions.

DO NOT COPY  DEMCO PUBLIC COMPANY LIMITED
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e Setting out shall be approved by the engineer before commencing the work,
but such approval shall in no way relieve the contractor of his responsibility
for the correct executions of the work.

6.1.2 Clearing and Grubbing

e Survey shall carry out examining the level from Bench mark and reports to the
construction section prior to commence construction within 30 days earlier
from the start of contract.

e In case of otherwise different, mentioned in the construction drawings, the
contractor shall have adjustment which comply to the requirements and items,
and accuracy in accordance with the specification of survey engineering.

o Take photography and note the details prior to commence construction for
every 200 meter.

In case of Non-conformance

e The contractor shall take all details to carry out revising the drawings. and
contract.

e Checking for alignment and level of construction in accordance with
requirements and items.

e The contractor shall have existing soil sampling for laboratory testing, to
carry out the material property tests as per specification.

In case of level as non-conformance with the requirement

e In case of the level is lower than the allowable tolerance, the contractor shall
fill additional thickness of the layer material or fill the next aboye layer
material until obtained the specified level and compaction as per specification.

e In-case of the level is higher than the allowable tolerance, the contractor shall
cut down the excess until obtained the specified level and compaction as per
specification
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In case of field density as non-conformance with the requirement

e In case of the moisture content is between +3% of OMC, the additional
compaction shall be carried out until obtained the specification.

o In case of the moisture content is other than =3% of OMC, the layer shall be
scarified up to drying out or adding water depends on the case, and then
relaying and compaction until obtained the specification.

6.1.3 Embankment

e The contractor shall carry out the soil sampling from accepted sources
to perform the General Test prior to be used as material. One sampling
for each material source and one sampling for every 5,000 cubic meter
of usage or considered that the material has changed differently.

e In case of the material is non conform to the specification, then change
the source of material shall be required.

e To proceeding the embankment, cach finished compacted layer must
be no greater than 20 cm. and after completion of the embankment
layer according to the specified level, slope, and requirements, then
shall carry out the density test as per specification.

e During the construction, the Control Test, soil sampling, shall be
carried out for every 1 kilometer or observed the different soil
changed.

e Checking the level, width and toe slope for every 50 meter and take
photograph of finished grade for every 200 meter.

o Take photograph of every location for every procedure and daily report
to construction section.

In_case of level as non-conformance with the requirement

e In case of the level is lower than the allowable tolerance, the
contractor shall fill additional thickness of the layer material or fill the
next above layer material until obtained the specified level and
compaction as per specification.
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e In case of the level is higher than the allowable tolerance, the
contractor shall cut down the exceeding until obtained the specified
level and compaction as per specification

In case of field density as non-conformance with the requirement

e In case of the moisture content is between +3% of OMC, the additional
compaction shall be carried out until obtained the specification.

e In case of the moisture content is other than +3% of OMC, the layer
shall be scarified up to drying out or adding water depends on the
case, and then relaying and compaction until obtained the specification.

6.1.4 Selected Material

o The contractor shall carry out the soil sampling from accepted sources
to have the General Test prior to be used as selected material. One
sampling for each material source and one sampling for every 5,000
cubic meter of usage or considered that the material has changed
differently.

e Take the sampling for Control Test of every 1 kilometer from the soil
heap on road construction site.

e In casc of the material is non-conformance with the specification, then
change the source or carry out the soil improvement and re-sampling of
material shall be required.

e To proceeding the selected material layer, each finished compacted
layer must be not thicker than 20 cm. and after completion of required
thickness, conduct density test as per specification, check clevation for
every 25 meter, check width for every 50 meter, check thickness for
every 100 meter, and take photograph of fine grade for every 200
meter.

e Take photograph of every location for every procedure and daily report
to construction section.
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In case of level as non-conformance with the requirement

e In case of he level is lower than the allowable tolerance, the contractor
shall fill additional thickness of the layer material or fill the next above
layer material until obtained the specified level and compaction as per
specification.

e In case of the level is higher than the allowable tolerance. the contractor
shall cut down the exceeding until obtained the specified level and
compaction as per specification

In case of field density as non-conformance with the requirement

e In case of the moisture content is between £3% of OMC, the additional
compaction shall be carried out until obtained the specification.

e In case of the moisture content is other than £3% of OMC, the layer shall
be scarified up to drying out or adding water depends on the case, and
then relaying and compaction until obtained the specification.

6.1.5 Subbase Course

e The contractor shall carry out the soil sampling from accepted sources
to perform the General Test prior to be used as selected material. One
sampling for each material source and one sampling for every 5,000
cubic meter of usage or considered that the material has changed
differently.

e Take the sampling for Control Test of every 1 kilometer of the soil
heap on road site.

e In case of the material is non-conformance with the specification, then
change the source or carry out the soil improvement and re-sampling of
material shall be required.

e To proceeding the selected material layer, each finished compacted
layer must be not thicker than 20 em. and after completion of required
thickness. conduct density test as per specification, check elevation for
every 25 meter, check width for every 50 meter, check thickness for
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every 100 meter, and take photograph of fine grade for every 200
meter.

e Take photograph of every location for every procedure and daily report
to construction section.

In case of level as non-conformance with the requirement

e In case of the level is lower than the allowable tolerance, the contractor shall
fill additional thickness of the layer material or fill the next above layer
material until obtained the specified level and compaction as per specification.

e In case of the level is higher than the allowable tolerance, the contractor shall
cut down the exceeding until obtained the specified level and compaction as
per specification

In _case of field density as non-conformance with the requirement

e In case of the moisture content is between +3% of OMC, the additional
compaction shall be carried out until obtained the specification.

e In case of the of moisture content is other than £3% of OMC, the layer shall be
scarified up to drying out or adding water depends on the case, and then
relaying and compaction until obtained the specification.

6.1.6 Base Course

e The contractor shall carry out the soil sampling from accepted sources
to have the General Test prior to be used as selected material. One
sampling for cach material source and one sampling for every 5,000
cubic meter of usage or considered that the material has changed
differently.

e Take the sampling for Control Test of every 1 kilometer of the soil
heap on road site.

o In case of the material is non-conformance with the specification, then
change the source or carry out the soil improvement and resampling of
material shall be required.
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e To proceeding the selected material layer, each finished compacted
layer must be not thicker than 20 ecm. and after completion of required
thickness, conduct density test as per specification, check clevation for
every 12.5 meter, check width for every 50 meter, check thickness for
every 100 meter, and take photograph of fine grade for every 200
meter.

o Take photograph of every location for every procedure and daily report
to construction section.

In case of level as non-conformance with the requirement

e In case of the level is lower than the allowable tolerance, the contractor shall
fill additional thickness of the layer material until obtained the specified level
and compaction as per specification.

e In case of the level of is higher and uneven than the requirement, the
contractor shall rectify the level and even up. The higher level than specified
in the drawing is probably allowable if within highway engincering tolerance.

In case of field density as non-conformance with the requirement

e In case of the moisture content is between +3% of OMC, the additional
compaction shall be carried out until obtained the specification.

e In case of the moisture content is other than 3% of OMC, the layer shall be
scarified up to dry out or adding water depends on the case, and then relaying
and compaction until obtained the specification.

The Construction of Drainage Structures

6.1.7 Round Concrete pipe

e Checking for the upto date of production standard certification of the
manufacturing, which consists of TIS-standard, design = details of
reinforcement, concrete compressive  strength,  and . photograph  of
reinforcement. of each size of pipe, in accordance with classification specified
in plan, and check the pipe condition if not in damaged condition.
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e Prior to pour the lean bedding concrete, the ground shall be leveled and
compacted as per specification.

e The joints between pipes shall be cement grouted, to protect water seepage.
The pipe backfill shall be coarse sand filling and compaction for 15 cm. layer
until obtained the top of pipes.

e Checking the amount of pipes, number of rows, take photograph after finished
grouting while no proceeding backfill and report to construction section.

6.1.8 Box Culvert and Bridge

e Prior to commence the construction, take the sampling of granular aggregates,
and sand to prepare the mix design. And take the sampling of every size of
reinforcement rebars including for the case of welding rebars, and bridge
clastomeric bearing pad for laboratory test as per specification.

e Take the materials for Control Test i.e. 3 picces ( 1 meter specimen) of
reinforcement rebars for every 100 full length rebars to laboratory test as per
specification.

e Inn case of the laboratory result is non conformance to the specification, the
contractor shall change the materials and resubmit the laboratory.

e The contractor shall manage traffic signals. lighting signals for obviously
safety and protect accident, during the period of construction.

e Prior to casting concrete, the inspection shall be required to check type,
diameter and number of reinforcement rebars, respectively with type and size
of structure including rigidity and firmly

of shuttering which in accordance with the drawing and take photography
prior to permit to cast the concrete.

e Take photograph of reinforcement prior to assemble the shuttering, slump test,
during pouring concrete, photographs of after disassembled shuttering and
during curing concrete, and photographs of particular member of structure,
and the whole of structure, to report to construction section.

o Take the cube sampling of concrete at least 3 samples for each of particular
concrete member and for every of casting 50 cubic meter. and for every time
whenever the material is different.
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In case of the laboratory result is non-conformance with specification, the
contractor shall take out or demolish the particular casted member then re-
construct. otherwise the contractor shall conduct the other testing method
which the employer have agreed with.

6.1.9 PRIME COAT and TACK COAT

e Take the sampling of the crushed rock base and the bituminous for Prime
Coat to carry out laboratory Job Mix design, for determining Volume usage
per Square meter .

e Prime Coat and Tack Coat

e The bituminous product to be used in the project, shall be certified, and
registered delivery for project and including bulk’s valves seal of both inlet
and outlet inspection in the properly good condition.

e Inspection the calibration of self propelled bituminous spraying machine,
whether in good performance condition and controllable for spraying
bituminous in properly rate as per specification, then it shall be allowed to use.

e The applied bituminous on base course, if there is any deteriorated suface,
such as peel off. or contaminated surface, the contractor shall rectify properly
prior to proceed next step.

e The area whereas applied prime coat, and observed non-dense dusty. the
contractor shall rectify at the particular area, then re-prime coat.

e Take daily photography during the processes and after finished, and report to
construction section.

6.1.10 Cape Seal Surface Treatment

o Inspection the calibration of self propelled bituminous spraying machine,
whether in good performance condition and controllable for spraying
bituminous in properly rate as per specification, then it shall be allowed to use.

o Take the sampling of all size to carry out laboratory Job Mix design, for
determining Slurry seal rate.

o In case of Non-conformance with specification, the materials will be changed
the source and re-submitting for Job Mix design.
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e Prior to applied slurry seal on the single surface layer, the contractor shall
inspect mixing ratio and examine the viscosity of slurry seal as in accordance
with designed.

e The applied surface with slurry seal shall be evenly smooth, unless otherwise,
the contractor shall re-apply slurry on the surface.

e Take photography of during process single surface, and every time when apply
slurry seal on the single surface, and then ever time after finished process for

every 200 meter.

7.0 Tolerances — As per final design drawings and / or the Main Contractor’s
instructions.

8.0 References

e Specification: Client’s Technical Specification for Civil Works, Section 6 —
Material and Workmanships Sub-section 6.5 “Structural Steel Work™.

e Safety provisions: Refer to Site Safety Plan.
o Related Method Statements:

e Drawings: refer to latest “For Construction” drawing list.

9.0  Appendices
Appendix A: Activity Organization Chart
Appendix B: Emergency Action Plan
Appendix C: Sketches and Drawing
Appendix D: Inspection and Test Plan, Inspection Record
Appendix E: Rebar Supplier Lists
10.0 Exhibits

Approved Reinforcement Data Sheet
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4.1

SCOPE

This specification covers the minimum requirements for the construction of
roads in accordance to lines and levels as shown on basic instruction drawings
and as specified herein.

RELATED WORK SPECIFIED ELSEWHERE

Site Clearance and Preparation. - Proj. Spec. No.SP-C-001

Surface Paving - Concrete - Proj. Spec. No.SP-C-004

Earthwork - Excavation & Backfill. - Proj. Spec. No.SP-C-006

Surface Drainage, Sewers and Culverts - Proj. Spec. No.SP-C-009

CODES AND STANDARDS

American Association of State Highway and Transportation Officials
(AASHTO).

Specification for Highway Construction, Department of Highways Ministry of
Communications.

SOIL AGGREGATE SUBBASE
Materials

Materials for subbase shall conform to the requirements for embankment
material and also shall conform to the requirements for one of the following
types.

4.11.1 Type I material shall be natural or artificial mixture of hard durable
particles of mineral aggregate, free from vegetable matter, soft particles and
excess clay.

Grading : The grading shall conform to grading envelopes A, B, C.orD in
Table 1. The fraction passing the No. 200 sieve shall be not greater than two-
thirds of the fraction passing the No. 40 sieve.

Plasticity : The portion passing the No.40 sieve shall, if it is plastic,
have a liquid limit not greater than 25 and a plasticity index not greater
than 6 for subbase under rigid pavements and a liquid limit not greater
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than 35 and a plasticity index not greater than 11 for subbase under
flexible pavement.

Percentage of wear : The coarse part of the material sampled and tested in
accordance with AASHTO test method T 96 shall have a percentage of
wear not greater than 50. Soundness : The material shall not include any
fraction that breaks up when alternately wetted and dried.

4.1.2  Type II material shall be material having the same characteristics as
type I except that the grading shall conform to grading envelopes E or F in
Table I and liquid limit and plasticity index shall be limited to 25 and 6
respectively, regardless of the pavement type.

There will be no requirement for the percentage of wear given by AASHTO
test method T 96.

4.1.3  Type III material shall be a soil aggregate material satisfying in general
the plasticity, and liquid limit requirements for Type I and shall have a
CBR value not less than 25 when compacted to 100% of maximum dry
density as determines by AASHTO test method T 99.

The material for subbase shall be the type indicated on the drawings. If  no
type indicated on the drawing, the CONTRACTOR shall select material of
type L, II or IIT with the approvalof the COMPANY.

42 Construction

4.2.1 Preparation of subgrade. The subgrade shall be shaped and compacted in
conformity  with theprovisions of Proj. Spec. No. DEM-SP-C-006 and
completed for at least 150 meters or 1500 square meters ahead of the
placing of the subbase course material. Notwithstanding any earlier approval

of subgrade, any damage to or deterioration of subgrade shall be made good

before subbase is laid

4.2.2 Subbase. Subbase stabilized with lime or cement shall be constructed as

423

necessary or directed by the COMPANY.

Spreading Subbase. Subbase stabilized with shall be spread in layers, with
uncompacted . thickness up to 25 centimeters- subject to the approval the
COMPANY and the layers shall be as nearly equal in thickness as possible.
Care shall be taken to prevent segregation of the material into fine and coarse
parts.
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4.2.4  Sprinkling, Rolling and Compacting. Immediately after cach layer has
been spread  and shaped satisfactorily, each layer shall be thoroughly
compacted with suitable and adequate compaction equipment approved by the
COMPANY. Rolling operations shall begin from the other edge of roadbed
toward the center, gradually in a longitudinal direction. Subbase of sandy
material shall be compacted by use of vibrating equipment.

Each layer shall be compacted to at least 95% of the maximum dry
density as determined by AASHTO test method T-180.

Subbase material which does not contain sufficient moisture to be compacted
in accordance with the requirements of this specification shall be sprinkled
with water as directed by the COMPANY. The CONTRACTOR shall supply
the necessary water at this own expense.

Subbase material containing excess moisture shall be dried prior to or during
compaction. Drying of wet material shall be performed by methods approved
by the COMPANY at the CONTRACTOR s expense.

The finished subbase shall not vary more than 1.5 centimeters above or below
the planned grade at any point. The thickness of the finished subbase shall be
on average not less than the required thickness and not thinner than 1.5
centimeters less than the required thickness at any point and the average of
five thickness measurements in-any 100 meters of road shall be not thinner
than 1.0 centimeters less than the required thickness. Subbase which does not
conform to the above requirements shall be reworked, watered and
thoroughly recompacted to conform.

DO NOT COPY  DEMCO PUBLIC COMPANY LIMITED




ENGINEERING STANDARD PROCEDURENG: | REVISIONNO:
SP-C-007 0
PUBLIC | ™ REVISE DATE: PAGE:
e P 3 June 2011 6 of 28
TABLE 1

GRADING REQUIREMENTS FOR SOIL AGGREGATE MATERIAL

Percentage by weight passing square mesh sieves

Sieve Grading Grading Grading Grading Grading
Grading

Designation A B C D E F

2 inch 100 100 - - - -

1 inch - 75-95 100 100 100 100
3/8 inch 30-35  40-75  50-85 60-100 - -
No. 10 15-40 20-45 25-50 40-70 40-100  55-100
No. 40 8-20 15-30 © 15-30 25-45 20-50 30-70
No. 200 2-8 5-20 5-15 5-20 6-20 8-25

S AGGREGATE BASE COURSE

5.1  Material

5.1.1 General. The material shall meet the requirements for subbase material
Type 1 provided for in SOIL AGGREGATE SUBBASE, except where
otherwise herein specified. The portion of aggregate passing the No. 40 sieve
shall, if it is plastic, in all cases. have a liquid limit not more than 25 and a
plasticity index not more than 6. The material shall conform with the grading
requirements listed in Table I of 4.0 SOIL AGGREGATE SUBBASE.

The material shall have a CBR value not less than 80 when compacted to 95%
of maximum dry density as determined by AASHTO test method T 180. The
coarse material sampled and tested in accordance with AASHTO test method
T96 shall - have a percentage of wear not greater than40. If no grading is
indicated on the drawings., grading A, B, C or D shall be used with the
approval of the COMPANY.
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5.1.2 Crushed Aggregate. Crushed aggregate shall consists of hard durable
particles of fragments of rock or gravel crushed to the requires size, and a filler
of sand or other finely divided mineral matter. When the stone is produced
from crushed rock. it shall be from a rock quarry approved in writing by the
COMPANY and crushed and screened to achieve the requires grading. When
produced from gravel, not less than 50% by weight of the coarse aggregate
shall be particles having at least one fractured face and, if necessary to meet
this requirement or to eliminate an excess of filler, the gravel shall be screened

before crushing.

5.2  Construction

5.2.1 Preparation of Subgrade or Subbase. The subgrade or subbase shall be
shaped and compacted in conformity with the provision of Proj. Spec. No. SP-
C-006 and SOIL AGGREGATE SUBBASE, and completed for at least 150
meters or 1500 square meters ahead of the placing of the base course material.

5.2.2 Spreading. Base shall be spread in layers with uncompacted thickness
up to 25 centimeters and the layers shall be as nearly equal in thickness as
possible. Care shall be taken to prevent segregation of the material into coarse

and fine parts.

Where the material for shoulders is the same as that used for the base
course, the  material shall be evenly spread in layers. as herein specified,
for the full width of the roadbed and the base course and the shoulders

constructed simultaneously.

Where the shoulders are not of the same material as the base course then prior
to spreading the aggregate base, a partial width of shoulder, not less than 75

centimeters wide, shall be constructed to the elevation of the top  of

each

uncompacted layer being placed and the inside edge made as straight as
practicable. After the partial completion of the shoulders, the aggregate shall
be spread upon the subgrade or preceding layer. and against the previously
formed shoulders. in layers of uniform thickness, as herein specified, to give
the required compacted depth shown on the drawings. The material deposited
on the subgrade or previous layer may be spread and shaped by any method

which will not cause the segregation of the coarse and fine particles.

5.2.3  Sprinkling, Rolling and Compacting

Immediately afier each layer has been spread and shaped satisfactorily,
cach layer shall be thoroughly compacted with suitable and adequate

compaction equipment approved by the COMPANY.
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Rolling operations shall begin along the edges and overlap the shoulder at
least 75 centimeters, or as close to the outer edge of the shoulder as
practicable where a full width roadbed base course is specified on the
drawings, and progress toward the center, gradually in a longitudinal
direction. The rolling operation shall continue until all roller marks are
eliminated, and the course is thoroughly compacted.

Each layer shall be compacted to at least 95% of the maximum dry
density as determined by AASHTO test method T180. Density of the
compacted base course shall be determined by AASHTO test methods
T147 as directed.

Base course material which does not contain sufficient moisture to be
compacted in accordance with the requirements of this Section shall be
sprinkled with water. The CONTRACTOR shall supply the necessary
water at his own expense.

Base course material containing excess moisture shall be dried prior to or
during compaction. Drying of wet material shall be performed by methods
approved by the COMPANY at the CONTRACTOR s expense.

Any irregularities which may develop in the surface during or after
construction shall be corrected by removing or loosening the surface, and
adding further material as required. The final shaping and rolling of the
shoulders to the full width shall be made after the base course is completed.

5.2.4 Surface Tolerance. In the arca on which pavement is to be placed, any
deviation in  excess of one centimeter from a straight edge 3 meters long
applied to the surface parallel to the centerline of the road and 1.25
centimeters from a template laid transversely, shall be corrected by
loosening, adding or removing material, reshaping and recompacting.

The base completed in each day’s work shall have an average thickness not
less than the required thickness. The minimum thickness shall be not less than
the required thickness less 1.5 centimeters. 80% of the base laid shall have a
thickness not less than the required thickness less 1.0 centimeter.

PORTLAND CEMENT CONCRETE PAVEMENT
Material and construction method for Portland cement concrete paving

shall be in accordance with the requirement specified in Proj. Spec. No.
SP-C-004.
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7. ASPHALTIC MATERIAL

7.1

T2

8.1

The material shall be of the kind required or herein specified. If material  to
be used is not completely described, the precise kind used shall be a kind
suitable for the purpose and in accordance with generally recognized good
practice. Material shall meet the requirements for one of the following types.

Asphalt Cement

Asphalt cement shall conform to the requirements (for the appropriate
grade) given in AASHTO Standard Specifications for Asphalt Cement,
Designation M 20-63. Asphalt cement shall be intended when material

is referred to as “ straight run bitumen”, or by its penctration value (as for
example 80-100 pen).

Cut back Asphalt

Cut back asphalt shall be of the rapid curing type or the medium curing type
and shall conform to the requirements (for the appropriate grade of cut back
asphalt) given in whichever of the following AASHTO Standard
Specifications may apply.

Cut back Asphalt (Rapid curing type) Designation M81-62
or Cut back Asphalt (Rapid curing type) Designation M81-42

Cut back Asphalt (Medium curing type) Designation M82-62
or Cut back Asphalt (Medium curing type) Designation M82-42
Cut back asphalt shall be intended when material is referred to as “Cut
back bitumen™ or is described by one of the grades given in the above
named Standard Specifications.
ASPHALTIC PRIME COAT
Material
8.1.1 Asphaltic Material shall be a cut back of the type and grade
conforming to the  requirements of ASPHALTIC MATERIAL. The
COMPANY may alter the grade of the prime coat having regard to the

texture of the surface to be primed. Asphalt material shall be medium curing
cut back asphalt type MC 1
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8.1.2 Blotting Material shall be approved clean dry sand or stone screenings
free from any cohesive material. It shall contain no organic matter.

8.2  Construction

8.2.1 Weather Limitations. Prime coat shall be applied at a time when the
surface to be treated is dry or but slightly damp.

8.2.2 Equipment. The equipment used by the CONTRACTOR shall include
a power broom, broom and blower, a self-powered pressure asphaltic material
distributor, and when necessary, equipment for heating asphaltic material.

The distributor shall have pneumatic tires of such width and number that
load produced on the road surface shall not exceed 120 kilograms per
centimeter of tire width, and shall be so designed, equipped, maintained,
and operated that asphaltic material at even heat may be applied uniformly on

variable widths of surface up to 5 meters at readily determined and controlled
rates of from 0.2 to 9.0 liters per square meter with uniform pressure, and with
an allowable variation from any specified rate not to exceed 0.1 liter per
square meter. Distributor equipment shall include an instrument for measuring
the speed of travel accurately at low speeds. the rate of flow of asphaltic
material through the nozzles, the temperature of the contents of the tank, and
the pressure. These instruments shall be so  located that the operator can
casily read them while operating the distributor.

Distributors shall be equipped with a separate power unit for the pump and full
circulation spray bars. The spray bar on the distributor shall be controlled by a
man riding at the rear of the distributor in such a position that operation of all
sprays is in his full view.

The tanks of distributors shall be fitted with accurately calibrated dipsticks or
contents gauges.

All measuring equipment on the distributor shall have been recently calibrated
and an accurate and satisfactory record of such calibration shall be supplied
to the COMPANY. If, after beginning the work. the distribution of asphaltic
material is found to be in error the distributor shall be withdrawn from the
work and calibrated in a manner satisfactory to the COMPANY before
proceeding with the work.

The COMPANY may require such tests as he considers necessary to
check the performance of the distributor. As and when directed by the
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COMPANY, the CONTRACTOR, as his own expanse, shall made the
distributor and its equipment available for field testing and shall supply any
assistance required for this purpose. Any distributor which does not operate
satisfactory or conform to the requirements of the specification in all respects
may be rejected by the COMPANY from further use on the road.

TABLE 2

SPRAYING TEMPERATURES FOR ASPHALT

Type
Cutbacks

R.C. or M.C.

57

71

94

104

113

Asphalt

Cement

Grade

Old grade New grade
(approx.)

0 (30)

1 (70)

) (250)

8

4 (800)

5 (3000)

60-70 pen.

80-100 pen.

200-300

Pens

Temperature

°F G
100-135 38-
135-160 57-
170-200 71-
190-220- 88-
210-235 99-
245-270 118-132
305-330 151-166
305-330 151-166
280-305 138-151

DO NOT COPY  DEMCO PUBLIC COMPANY LIMITED n



131

ENGINEERING STANDARD PROCEDURENG: | REVISIONNO:
SP-C-007 0
PUBLIC | ™ REVISE DATE: PAGE:
e P 3 June 2011 12 of 28

8.2.3 Cleaning Surface. Immediately before applying the asphaltic material
all loose dirt and other objectionable material shall be removed from the
surface with a power broom, broom and blower as required. When so ordered
by the COMPANY a light application of water shall be made just before the

application of asphaltic material.

8.2.3 Application of Asphaltic Material. Asphaltic material shall be applied
by means of a distributor at the rate or rates directed by the COMPANY
which will usually be from 0.5 to 1.5 liters per square meter, and at a
temperature within the range called for in Table 2. for the particular material
being used. Any prescribed application shall be divided into two applications
when necessary to prevent asphalt flowing off the surface and additional
asphaltic material shall be applied where surface conditions indicate it to be
necessary, if the COMPANY so directs. No further courses shall be applied

until the prime coat has set and the solvent evaporated.

When so directed, the prime coat shall be applied in lanes of approximately
one-half or less of the width of the completed surface. A lane of prime coat
shall be applied, allowed to penetrate not less than 4 hours. then covered with
blotting material if required and opened to traffic before asphaltic material is
applied to the adjacent lane. In covering the first treated lane, a strip at least 20
centimeters wide shall be left uncovered where the two lanes join, to permit a
slight overlap of the alphaltic material. The surfaces of structures and trees
adjacent to the areas being treated shall be protected in such manner as to the
arcas being spattered or marred. No asphaltic material shall be discharged

into a borrow pit or gutter.

8.2.5 Maintenance and Opening to Traffic. Traffic shall not be permitted on
the primed surface until the asphaltic material has penetrated and dried and, in

the opinion of the COMPANY will not be picked up by traffic. Where

the

COMPANY deems it impracticable to detour traffic, the CONTRACTOR
shall spread the minimum quantity, as determined by the COMPANY of
blotting material necessary to avoid picking up. and traffic shall be allowed
to used areas so treated. Any arcas containing an excess or deficiency of

priming material shall be corrected by the addition of sand or = asphalt

as

directed by the COMPANY. Such corrections of faulty work shall be carried

out at CONTRACTORs expense.
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9. ASPHALTIC CONCRETE
9.1 Material

9.1.1 Asphaltic Materials. Asphalt for the plant mix shall be the types and
grade indicated conforming to the requirements of Para 7. ASPHALTIC
MATERIALS.

9.1.2 Coarse Mineral Aggregate

The portion of the aggregate retained on the No. 4 sieve shall be know as
aggregate and shall be crushed stone, or crushed gravel. Only one coarse
aggregate shall be used except by written permission from the COMPANY.
Crushed stone, and crushed gravel shall consist of clean. durable  material
free from vegetable matter, soft particles, and other objectionable matter, and
shall have a percentage of wear of not more than 40 at 500 revolutions as
determined by AASHTO. Test method T-96.

Crushed stone and crushed gravel, when subjected to five alternations of the
sodium sulfate soundness test, using AASHTO. Test Method T-104, shall
have a weighted loss not greater than 12%.

When crushed gravel is used, not less than 75% by weight of the particles
retained on a No. 4 sieve shall have at least one fractured face.

The coarse aggregates shall be tested in accordance with British Standard 812
to determine the Flakiness Index and the Elongation Index. When so tested the
Flakiness Index and the Elongation Index shall not exceed 30 percent.

When subjected to Coating and Stripping Tests, AASHTO. Test Method T-
182, the aggregates shall have a coated area of not less than 95 percent.

9.1.3 Fine Mineral Aggregate

The portion of the aggregate passing a No. 4 sicve shall be know as fine
mineral aggregate, and shall consist of natural sand, stone screenings, or  a
combination. Fine aggregate shall be composed of clean, hard durable
particles, rough surfaced and angular, free from vegetable matter, soft
particles, clay balls-or other objectionable material. Stone screenings shall be
produced from stone meeting the requirements for coarse mineral aggregate in
item 9.1.2.
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9.1.4 Mineral Filler

Mineral Filler where required shall consist of limestone dust, dolomite dust, or
similar rock dust,Portland cement, hydrated lime, silica cement or other
mineral matter from sources approved by the COMPANY. It shall be free
from foreign or other objectionable material. It shall be dry and  free  from
lumps and when tested by means of laboratory sieves shall meet the following
grading requirements:

Percentage by weight passing
square mesh sieve

( AASHTO Test Method T 37)

Sieve description

No. 30 100
No. 80 95-100
No. 200 65-100

Mineral filler shall be considered to include any mineral dust naturally
present in the asphalt.

9.1.5 Combined Mineral Aggregates

The mineral aggregates when combined in the proportions required by the job-
mix formula shall have a Sand Equivalent of not less than 50 as determined by
AASHTO. Test Method T 176.

9.1.6 Mixture. The mixture shall consist of mineral aggregate and filler if
needed, coated with asphalt cement. The total mineral aggregate shall have a
job mix grading within the limits set by Table 3 even allowing for tolerances.

In exceptional case the COMPANY’s approval may be given to grading
outside the limits specified in Table 3.

The ratio of total material passing No. 200 sieve to asphalt by weight
shall not exceed 1.5-to 1.0 nor be less than 1.0 to 1.0.

In addition to meeting the requirements of the job mix formula, laboratory
samples shall be prepared according to standard Marshall method (as specified
in ASTM DL 559-60T) using 50 blows. The sample shall be of approved
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material to the gradation and asphalt content stated and  shall have the
following characteristics.
1. Marshall Stability (Ibs.) not less than 1000 Ib.
2. Marshall flow (0.01 ins.) not less than 8 nor more than 18 and also.
3. The ratio Marshall Stability (Ib.) shall be not less than 125.
Marshall Flow (.01 ins)
4. Air voids in Mix, binder course : 3-7%
5. Air voids in Mix, wearing course : 3-3%
6. Voids filled with Asphalt, binder course 65-80%
7. Voids filled with Asphalt, wearing course 75-80%
8. Voids in Mineral Aggregate 15-20%
The selected job mix shall be from one of the classifications listed below :
TABLE 3
Classification 1 2 3
Course Binder Wearing Wearing
Thickness Max. 7.5 6 4.5
(centimeters)
Min. 85 3 2.5
Total % by weight
passing including filler
Sieve size = 100
7% 90-100 100 100
3/8 55-82 60-80 75-95
4 mesh 33-57 40-65 53-72
8 23-40 30-50 35-53
16 15-33 20-40 25-43
30 10-26 15-35 19-35
50 6-20 10-25 14-27
100 3-13 7-17 9-
18
200 1-7 5-9 5-
10
Asphalt cement 3.5-3.5 4.546.5 5.0-
7.0

content by total weight
of mixture. Percentage
by weight found by
analysis
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Before starting work, the CONTRACTOR shall submit to the COMPANY a
proposed job-mix formula. in writing, for the mixture to be supplied for the
project. The formula so submitted shall stipulate for the mixture a single
definite temperature at which the mixture is to be  emptied from the mixer,
and, for mixtures to be laid hot, a single definite temperature at which the
mixture is to be delivered on the road, all of which shall fall within the ranges
of the general composition and temperature limits. The COMPANY shall then
set the job mix. In setting the job mix, the COMPANY at his discretion may
use the submitted formula, in whole or in part. In any event, the job mix
formula for the mixture shall fix a single percentage of aggregate passing each
required sieve size, a single percentage of asphalt to be added to the aggregate,
a single temperature at which the mixture is to be emptied from the mixer ,
and a single temperature at which the mixture is to be delivered on the road,
unless the mixture is to be laid cold.

All mixture furnished shall conform to the job-mix formula set by the
COMPANY, within the ranges of tolerance given below.

Passing Sieve 3/8 inch and larger. +5%

Passing Sieve between 3/8 inch and No. 200 sicve  + 3%

Passing No. 200 sieve. +1%
Asphalt.... +0.30 %
Temperature of mixture when emptied from mixer + 20°F (11°C)
Temperature of mixture at delivery on road + 20°F (11°C)

Each day as many samples of the materials and mixture shall be taken and
tested as the COMPANY considers necessary for checking the required
uniformity of the mixture. When unsatisfactory results or changed conditions
make it necessary, the COMPANY may establish a new job mix.

Should a change in a material be encountered or should a change in a source of
material be made. a new job-mix formula shall be submitted and approved
before the mixture containing the new material is delivered. Job materials will
be rejected if they are found to have void or other characteristics requiring, for
a balanced mix, an asphalt content greater or less than the specified range.

The asphalt shall be extracted from sample in accordance with AASHTO. Test
Method T 164. After concentration of the extracted asphalt solvent solution to
approximately 200 milliliters the contained mineral particles shall be removed
in a centrifuge. This removal shall be considered satisfactory when the ash
content (by ignition) of the recovered asphalt is not greater than 1% by weight.
The asphalt shall be recovered from the solution in accordance with
AASHTO. Test Method T 170.
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Asphalt recovered from samples shall have a penetration of at least 70%  of
the penctration of the asphalt cement before mixing and ductility of atleast 40
centimeters, when tested in accordance with AASHTO. Test Method T-49 and T-51
respectively.

9.2  Construction

9.2.1 Equipment. The CONTRACTOR shall provide the necessary plant and
equipment to complete the job acceptable to the COMPANY. The size and
amount of plant and equipment should be adequate for size of the area being
paved.

9.2.2 Temperature Limited

a) Heating of asphalt material - Asphalt cement shall be heated to
atemperature between 121 °C (250 °F) and 163 °C (325 °F). The
COMPANY will approve the exact temperature.

b) Heating of mineral aggregates - The mineral aggregates shall be heated
to a temperature between 135 °C (275 °F) and 177 °C (350°F)

c) Heating of mixture - The mixture shall be delivered on the road at a
temperature within the absolute limits of 135 °C (275 °F) and 177°C
(350 °F) even allowing for tolerances.

d) Delivery of mixture - The mixture shall be delivered on the road at a
temperature 107 °C (225°F) and 163°C (325 °F) even allowing for
tolerances.

€) Compaction - The mixture shall be compacted at a temperature

within the absolute limits of 107 °C (225 °F) and 135°C (275°F).
The density of all samples taken from the compacted surface
course shall be not less than 98% of the Marshall Density of the
mixture sampled at the plant appropriate to the location.

f) Pavement Samples - The CONTRACTOR shall, after final rolling and
before opening the surface to traffic, cut samples from the finished
work for testing. Samples shall be not less than 25 centimeters square,
except that, for measurement of the field density only, cores with a
minimum diameters of 10 centimeters cut by an approved coring
machine will be acceptable. Samples shall be taken of the mixture for
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the full depth of the course from the locations directed by the
COMPANY.

One sample for density measurement shall be taken for each day or
fraction of a day that the plant operates or if the output exceeds 100
metric tons per day then at the rate of one per 100 metric tons or part
thereof.

Sample for analysis and other tests shall be taken be taken from the
surface course when the COMPANY so directs and shall in any case
be taken whenever a substantial change is made in the job mixformula.
Where samples have been taken from the surface course, fresh material
shall be placed, thoroughly compacted and finished to the satisfaction
of the COMPANY.

9.2.3  Weather Limitations and Control of Work. No working shall be carried
out on a wet pavement, while rain appears imminent or during high
winds.

The COMPANY may order work to cease temporarily on account of
adverse weather, unsatisfactory condition of materials, equipment or
pavement or any condition which he considers may affect the work
adversely.

9.2.4 Cleaning and Preparation of Surface. Prior to the application of the
binder. loose dirt and other objectionable material shall be removed from the
surface. If this does not provide a uniformly clean surface, additional sweeping
shall be done by hand, using stiff bass or similar brooms.  Sweeping  shall
extend at least 20 centimeters beyond each edge of the area to be paved.

Adherent patches of objectionable material shall be removed from the surface
by steel scraper or other approved method and where the COMPANY so
directs the scraped area shall be washed down with water  and hand brooms.

No application of asphaltic material shall be undertaken until the pavement
has been cleaned to the satisfaction of the COMPANY.

Where a prime coat has been applied to the surface. any area in which the
prime coat has been insufficiently applied or is defective in any way shall be
reprimed as directed by the COMPANY. A period of at least 48 hours or such
longer period as may be necessary for the primer to become completely dry
shall elapse before any further asphaltic material is applied.

DO NOT COPY  DEMCO PUBLIC COMPANY LIMITED 18



138

ENGINEERING STANDARD PROCEDURENG: | REVISIONNO:
SP-C-007 0
PUBLIC | ™ REVISE DATE: PAGE:
e P 3 June 2011 19 of 28

hed
0

9.2.5 Surface Compaction. Rolling shall start as soon as the hot mix material
can be completed without displacement. Rolling shall continue until
thoroughly compacted and all roller marks have disappeared. In areas too
small for the roller a vibrating plate compactor or hand tamper shall be
used to achieve thorough compaction.

9.2.6 Control of Traffic. The CONTRACTOR shall take all necessary
precautions to protect the work from damage until such time as the surface
treatment has developed sufficient strength to carry normal traffic without
disturbance of the aggregate. Where it is necessary to allow early use of the
new work to facilitate the movement of traffic, vehicles may be allowed to run
on the work after rolling is completed provided that vehicles are controlled to
such slow speeds that no displacement of aggregate occurs.

No. traffic shall be permitted to pass the working area during the application
of asphaltic material nor shall traffic be permitted to encroach upon the edge
of asphaltic material until such time as it is covered with aggregate.

The CONTRACTOR shall take all reasonable precautions to protect traffic
against damage or disfigurement by construction equipment, tools and

materials, splashes and smirches of asphalt or other construction material and
shall be responsible for any claims arising from such damage or disfigurement.

Control and Testing

93.1 The CONTRACTOR shall provide adequate laboratory
accommodation and all the equipment required for sampling and cach of the
following tests.

Grading analysis of aggregates and filler

Flakiness and Elongation Index of coarse aggregates
Sand Equivalent of aggregates.

Bulk specific gravity of mixed aggregates.
Compacted density of mixed aggregates.
Compacted density of mix (Marshall Density)
Marshall Stability and Flow.

Density of compacted surface course.

Asphalt extraction

0% N O U R W

The CONTRACTOR shall be responsible for this sampling and testing and

shall provide an adequate number of skilled assistants to do this work. The
COMPANY may however from time to time decide to take the samples and/or do the
tests himself.
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10.

The CONTRACTOR shall keep records of all his tests and these records
shall be sent to the COMPANY continuously.

9.3.2 The CONTRACTOR shall provide the COMPANY with the following
results and records of tests carried out on each day’s production together
with the exact location of each day’s production in the finished work.

Temperature of mix when sampled at the mixing plant and on the road.
Density of laboratory-compacted mix (Marshall Density)

Compacted density and percentage compaction of surface course.
Marshall Stability and flow.

Asphalt content and aggregate grading of mix.

Air voids in mix.

R e

ASPHALTIC SURFACE TREATMENT
Material
10.1.1 Asphaltic Material

Asphaltic material shall be of the types and grades indicated conforming to
the requirements of 7. ASPHALTIC MATERIALS.

10.1.2 Aggregates

Aggregates shall consist of clean, hard, dry, tough, sound, crushed stone or
crushed gravel of uniform quality, free from dust, clay, dirt and other
deleterious matter and from excess of flat or laminated pieces. Aggregate shall
be of such a nature that when thoroughly coated with the asphaltic material
proposed for the work, the coating will not be removed upon contact with
water.

The aggregate shall have a percentage of wear not exceeding 40 when tested
for abrasion resistance by AASHTO test method T-96 and when  subjected
to five alternations of the sodium sulfate test for soundness, AASHTO test
method T 104, shall have a weighted loss not greater than 12%. If satisfactory
test and service records of the aggregate are not available, the COMPANY
may require that other tests shall be carried out to determine its acceptability
for surface treatment.

When crushed gravel is used., not less than 90% by weight of the particles

retained on a No. 4 sieve shall have at least one fractured face.
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The grading of the aggregates shall fall within the limits specified in table 4
for the appropriate nominal size called for on the drawings.

10.1.3 Stockpiling of Aggregates

Stockpiling of aggregates will be permitted only where agreed by the
COMPANY. A separate stockpile shall be made for each nominal size of
aggregate at cach location.

The site of the stockpile shall be cleared of all vegetation and debris,
graded and drained, and, where the COMPANY deems it necessary, that
area shall be surfaced with a 10 centimeter layer of approved stone or
rock.

Unless otherwise approved by the COMPANY each stockpile shall be built at
least 2 meters high by tipping in layers not more than one meter deep over the
whole area of the stockpile. The CONTRACTOR shall supply any planking or
other material required in connection with movement of vehicles over and
about the stockpiles.

The bottom 5 centimeter layer of aggregate or any contaminated  aggregate
shall not be used in the work.

TABLE 4

GRADING REQUIREMENTS FOR COVER AGGREGATE FOR
ASPHALTIC SURFACE TREATMENT

Nominal Percentage by weight passing Square Mesh  Sieve to
Size AASHTO Test Method T 27
1 3/4” 1/2” 3/8° No.4 No.8 No. 16
3/47 100 90-100 0-30 0-8 0-2
3/8” 100 90-1000-30 0-8 0-2

Note to Table 4

Double Surface Treatment : The first course shall be 3/4” nominal size
following by a second course of 3/8” nominal size.
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TABLE 5
APPROXIMATE QUANTITIES OF MATERIAL FOR SURFACE
TREATMENTS
PER SQUARE METER
Rate of Application
Nominal Size
of Aggregate Kilograms Aggregate Liters Asphaltic Material
3/4” 20-30 1.2-2.2
3/8” 8-12 0.7-1.2
Notes to Table 5
1 The quantities shown above are a guide only and will very

considerably according to the type and condition of the surface, the
grading, type, shape and absorbency of the aggregate, the
weather conditions and the traffic.

2. The asphaltic material may be asphalt cement, cut back asphalt as
specified elsewhere in the specification.
8 In the case of multiple surface treatments a considerable variation

of the quantities shown above for asphaltic materials may be found
necessary or desirable. The first application of asphalt may be

reduced and subsequent applications increased if this provides a

better result.

4. The actual quantities to be used in the work shall be as directed by
the COMPANY.

10.2  Construction

10.2.1 Equipment

The CONTRACTOR shall provide the necessary plant and equipment to
complete the job acceptable to the COMPANY. The size and amount of
plant and equipment shall be adequate for the size of the area being
paved.

10.2.2 Weather Limitations and Control of work

No_spraying shall be carried out on a wet pavement, while rain appears
imminent or during high winds. The COMPANY may order work to cease

temporarily on account of adverse weather, unsatisfactory condition of
materials. equipment or pavement or any condition which be considers may
affect the work adversely.

DO NOT COPY  DEMCO PUBLIC COMPANY LIMITED

141



142

ENGINEERING STANDARD PROCEDURENG: | REVISIONNO:
SP-C-007 0
PUBLIC | ™ REVISE DATE: PAGE:
e P 3 June 2011 23 of 28

10.2.3 Cleaning and Preparation of Surface

Prior to the application of the binder, loose dirt and other objectionable
material shall be removed from the surface by means of the power broom,
broom and blower. If this does not provide a uniformly clean surface,
additional sweeping shall be done by hand, using stiff bass or similar brooms.
Sweeping shall extend at least 20 centimeters beyond cach edge of the area to
be sprayed.

Adherent patches of objectionable material shall be removed from the surface
by steel scraper or other approved method and where the COMPANY so
directs the scraped area shall be washed down with water  and hand brooms.

No application of asphaltic material shall be undertaken until the pavement has
been cleaned to the satisfaction of the COMPANY.

Where a prime coat has been applied to the surface, any area in which the
prime coat has been insufficiently applied or is defective in any way shall be
reprimed as directed by the COMPANY. A period of at least 48 hours or such
longer period as may be necessary for the primer to become completely dry
shall elapse before any further asphaltic is applied.

Before application of the asphaltic material any necessary preliminary
patching of the surface of the road shall have been completed to the
satisfaction of the COMPANY.

10.2.4 Application of Asphaltic Material

The uniform application of asphaltic material at the rate specified or ordered
shall be made by means of the distributor except that where the use of the
distributor is not practicable for the application to small areas, the COMPANY
may approve the application by mean of hand spray equipment attached to the
distributor.

Application temperature for the particular asphaltic material being used
shall be within the range called for in Table 2 of 8. ASPHALTIC PRIME
COAT.

Quantities of asphaltic materials in-excess of requirements shall not be heated,
nor shall such materials be held at temperatures within the range of application
temperatures for periods in excess of ten hours. Any asphaltic material which
has been heated for an excessive period of time or which has been overheated
shall be rejected.
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The arca to be sprayed with asphaltic material at any time shall be limited to
that which can be covered with aggregate at the specified rate within 15
minutes of the time of spraying in the case of liquid asphalts or such smaller
period of the as the COMPANY shall direct.

When so directed the asphaltic material shall be applied in lanes of
approximately one-half or less of the width of the completes surface and when
so applied there shall be a slight overlap of asphaltic material along the
adjoining edges of lanes. In the case of multiple surface treatments succeeding
course shall have the asphalt joint offset by approximately 15 centimeters from
the joint of the preceding application.

During all applications, iron work in the road shall be covered with heavy oil
or grease and the surface of adjacent structures and trees shall be protected in
such manner as to prevent their being spattered or marred.

Suitable paper shall be spread on the surface for a sufficient distance back
from the ends of each application so that flow through the nozzles maybe
started and stopped on the paper and so that all nozzles will operate properly
over the entire length being treated. Paper so used shall be immediately
removed and disposed of in a manner satisfactory to the COMPANY. The
distributor shall commence moving at a sufficient distance in advance of the
start of the application to ensure that the road speed for correct application is
attained at the commencement of spraying and shall maintain this seed until
past the finished point of the application.

Provision shall be made for 10 percent, or such other percentage as may be
determined by the COMPANY of the rated capacity of the distributor tank to
be retained in the tank at the completion of each run, so as to avoid air
entrainment within the delivery system and provide for any minor excess in
the rate of application.

After each application. the quantity of material sprayed shall be checked
against the area covered, and any necessary adjustments shall be made to
ensure that the specified or ordered rate of application is maintained in
subsequent runs.

Spraying shall cease immediately if any defect develops in the spraying
equipment and it shall not recommence until the fault has been rectified.
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10.2.5 Application of Cover Aggregate

Before the asphaltic material is applied, sufficient cover aggregate shall be in
trucks at the site of the work to provide the full cover for the area to be
sprayed. The application of the aggregate shall proceed immediately after
application of asphaltic material commences and shall be completed within 15
minutes of the completion of spraying or such smaller period of time as the
COMPANY shall direct.

The aggregate shall be spread uniformly over the asphaltic material by means
of the approved aggregate spreader at the rate specified or as ordered by the
COMPANY . Any bare or insufficiently covered areas shall be re-run by the
mechanical spreader or covered by hand as necessary to give uniform and
complete coverage. Any aggregate spread in excess of the rate specified or
ordered shall be scattered and evenly distributed on the road or otherwise
removed and stockpiled as directed by the COMPANY.

10.2.6 Rolling and Brooming

Immediately after spreading to the satisfaction of the COMPANY. The
aggregate shall be rolled with one or more pneumatic tired rollers, until
theaggregate is firmly embedded in the asphaltic material. Where required to
ensure an even distribution of aggregate the surface shall be broom dragged
after the initial rolling except that if the drag broom has any tendency to
dislodge aggregate particles bedded in the binder, the COMPANY may direct
that drag brooming be deferred or eliminated, and that light hand brooming be
substituted. Rolling shall be continued, as directed by the COMPANY, for as
long as is necessary to ensure thorough incorporation of the aggregate into the
binder.

Immediately after the binder has hardened to the stage at which, in the opinion
of the COMPANY no more aggregate can be pressed into it by rolling, any
remaining loose particles shall be removed from the pavement and shoulders.

If, after spreading, the aggregate is found to contain moisture and weather
conditions are suitable for drying, the COMPANY may allow rolling of the
spread aggregate to be deferred for a short time to permit the moisture to
evaporate providing that satisfactory adhesion of the binder tothe aggregate
is-obtained. If the COMPANY considers that the adhesion of the binder to the
aggregate is unsatisfactory he shall reject the work and direct that no further
work be carried out until the conditions improve.
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10.2.7 Control of Traffic

The CONTRACTOR shall take all necessary precautions to protect the
work from damage until such time as the surface treatment has developed
sufficient strength to carry normal traffic without disturbance of the
aggregate. Where it is necessary to allow early use of the new work to
facilitate the movement of traffic, vehicles may be allowed to run on the
work after rolling is completed provided that vehicles are controlled to
such slow speeds that no displacement of aggregate occurs.

No traffic shall be permitted to pass the working area during the application of
asphaltic material nor shall traffic be permitted to encroach upon the edge of
asphaltic material until such time as it is covered with aggregate.

The CONTRACTOR shall take all reasonable precautions to protect traffic
against damage or disfigurement by construction equipment, tool and material,
splashes and smirches of asphalt or other construction materials and shall
responsible for any claims arising from such damage or disfigurement.

11. LATERITE SURFACING
11.1 Material

11.1.1 The material shall be free from impurities such as roots, grass. any
organic matter or clay lumps and shall be one of the following gradations in
accordance with Table 6.

TABLE 6
GRADING REQUIREMENTS FOR LATERITE SURFACING
(Percentage by weight passing square mesh sieve)

Sieve Grading Grading Grading Grading
Designation(ASTME 11) C D E F
2 inch 100 100 - -
1 inch 95-100 95-100 100 100
3/8 inch 50-85 60-100 - -
No. 4 35-65 50-85 85-100 70-100
No. 10 25-50 40-70 40-100 55-100
No. 40 15-30 25-45 20-50 30-70
No. 200 5-20 8-25 6-20 8-25
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11.1.2 Plasticity : The portion passing the No. 40 Sieve shall have a liquid
limit not greater than 34 and a plasticity index between 3 to 10.

11.1.3 The fraction passing the No. 200 sieve shall not be greater than two-
thirds of the fraction passing the No. 40 Sieve. The coarse part of the material
sampled and tested in accordance with AASHTO test method T96 shall have a
percentage of wear not greater than 50.

11.2 Construction

The road surfacing shall be constructed to the width, thickness and crossfalls
as approved by the COMPANY. The approved laterite shall be spread in
layers resulting in no more than 15 em compacted thickness and shall be
compacted with a smooth cylindrical roller of not less than 7 ton weight to a
density of not less than 95 percent of the maximum dry density at optimum
moisture content obtained from compaction as determined by AASHTO test
method T-180. The number of successive passes of the roller over each layer
shall initially be no less than 10 (10) provided that the specified minimum
density is obtained. The COMPANY may. however authorize a reduction of
the number of rollerpasses, if he is satisfied that such smaller number of passes
results in therequired ensity. The overlapping of adjacent passages shall be not
less han half the front wheel. The ONTRACTOR shall add water where
equired. Where required, the CONTRACTOR shall make ood all pressions
and holes, which appear during compaction of the top layer. lling shall
ommence on the edges of the road and proceed towards the enterline. here
laterlite is placed and compacted in more than one layer, a good ond between
layers shall ben sured by scarifying and wetting the eviously  placed  layer
before placing the next one. The inished surface all ot vary by more than 2 cm
from the specified camber and longitudinal grade,when checked by the camber
board transversely, and the straight edge longitudinally.

The value of the California Bearing Ratio for road surfacing as determined in
laboratory tests in compliance with ASTM Designation 1883 shall be not less
than 50 percent after soaking the specimen in water for 24 hours. and not less
than 35% in the field. The CBR test shall be carried out on a  specimen
compacted to the maximum dry density and at the optimum meisture content
given by the compaction tests specified above.
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12. SHOULDER
12.1 Material

Material shall satisfy the requirements for the designed cross sections as
follows:

12.1.1 Where the design of the shoulder cross section includes an asphaltic
surfacing on the top surface, the material shall conform to the
requirements of Para 5. Aggregate Base Course

12.1.2 Where asphaltic surfacing of the shoulder is not required, the material
shall conform to the requirements for subbase material Type I as specified in
Para 4. Soil Aggregate Subbase except plasticity shall not be less than 10 and
not more than 16, and the liquid limit shall not be greater than 35.

12.2  Construction

12.2.1 General. The shoulder shall be constructed on a previously prepared.
subbase or subgrade finished as required in the appropriate Section of these
specifications. The work shall be carried out in conformity with the
requirements for simultaneous construction of subbase or base if such
requirements are applicable. The construction shall be done in such a way that
course of material of different types are not mixed together.

12.2.2 Compaction. Shoulders shall be processed and compacted in layers not
exceeding 20 centimeters thickness before compaction. The shoulders
shall be compacted to the specified dry density as shown on the drawing.

12.2.3 Surface and Thickness Tolerance. After compaction, the shoulder shall
be trimmed to the cross section dimensions shown and shall conform to the
required levels, slopes and cross section. The average thickness of cach
course shall not be less than the thickness shown on the drawing and the
accuracy of the surface shall be such that water drains away from the road
over the surface freely and evenly without forming channels.

13. TESTING
The CONTRACTOR shall provide all testing material and equipment

necessary to perform the tests required under the supervision of the
COMPANY.
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Inspection and test plan ¥l

Site Specific Inspection and Test Plan (ITP)
Legend: R = Random periodic inspection where documentation may or may not be required V = Verification by i , test or review of
N — Notification must be provided to Inspection Group before performing the activity H = Hold Point — Activity cannot proceed without release by Inspection Group
ACCEPTANCE INSPECTION- REQUIRED
ACTIVITY INSPECTION ITEM CRITERIA' TEST EXTENT RECORD RESPONSILITY
DEMCO
CRAFT/SC I Qarac CLIENT
SQC : SITE PREPARATION TYPE WORK: ROADS AND PAVED AREAS
Materials Subgrade SP-C-007 |Composition Lab report Vv Vv
QCF-002, QCF-003
Selected SP-C-007  |Composition Lab report v Vv
QCF-002, QCF-003
Subbase SP-C-007 |Composition Lab report Vv v

QCF-002, QCF-003

Base course SP-C-007 |Composition Certified report/Paving Vv v
Inspection Report
QCF-002, QCF-003

Prime and tack coats SP-C-007

a - type Composition Certified report/ v v
QCF-002, QCF-003

b — screening [Composition Certified report/ \ Vv
QCF-002, QCF-003

[Binder course SP-C-007 |Composition Certified report/ Vv Vv
QCF-002, QCF-003

\Wearing course SP-C-007 |Composition Certified report/ Vv v
QCF-002, QCF-003

\Weed control SP-C-007  |As specified Certified report/ Vv Vv

QCF-002, QCF-003

" Acceptance criteria refers to relevant section of Construction Specifications.
2 Client responsibility varies on a contract specific basis and must be determined project by project.
Uncontrolled document when printed — verify revision status on Web prior to use.
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R = Random periodic inspection where documentation may or may not be required

N — Notification must be provided to Inspection Group before performing the activity

V = Verification by
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H = Hold Point — Activity cannot proceed without release by Inspection Group

ACCEPTANCE INSPECTION- REQUIRED QUALITY ACITIVITY &
ACTIVITY INSPECTION ITEM CRITERIA " TEST EXTENT RECORD RESPONSILITY
DEMCO
CRAFT/SC | QA/QC | CLIENT?
SQC: SITE PREPARATION TYPE WORK: ROADS AND PAVED AREAS (continued)
Construction Subgrade SP-C-007
(continued) a —grade Dimentional Layout book, QCF-004 v
b — compaction Density Lab report, QCF-008 \ \
Weed control SP-C-007 _ |Visual QCF-009 R R
Selected SP-C-007
a —thickness Dimentional QCF-004 v Vv
b - rolling Visual None Vv Vv
c — compaction Density Lab report, QCF-008 Vv Vv
Subbase SP-C-007
a —thickness Dimentional QCF-004 \'4 \
b —rolling Visual None \ \
c — compaction Density Lab report. QCF-008 Vv Vv
[Base thickness SP-C-007
a —thickness Dimentional QCF-004 ' 4
b —rolling Visual None Vv Vv
c — compaction Density Lab report. QCF-008 Vv 4
d —tack coats Visual QCF-004 Vv Vv
Prime coat SP-C-007
a — application Visual None Vv Vv
b —temp of material [Temp, as required None Vv Vv
c — drying Visual QCF-004 Vv Vv
[Bender course SP-C-007
a —thickness Dimentional QCF-004 v Vv
b —rolling Visual None ' '
c — compaction Density Lab report, QCF-008 \4 \
d —tack coats Visual QCF-004 \' 4
! Acceptance criteria refers to relevant section of Construction Specifications
# Client responsibility varies on a contract specific basis and must be determined project by project
Uncontrolled document when printed — verify revision status on Web prior to use.
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Site Specific Inspection and Test Plan (ITP)

Legend: R = Random periodic inspection where documentation may or may not be required V = Verification , test or review of
N — Notification must be provided to Inspection Group before performing the activity H = Hold Point — Activity cannot proceed without release by Inspection Group
ACCEPTANCE INSPECTION- REQUIRED
ACTIVITY INSPECTION ITEM CRITERIA ' TEST EXTENT RECORD RESPONSILITY
CRAFTISC I [m CLIENT

SQC : SITE PREPARATION TYPE WORK: ROADS AND PAVED AREAS (continued)

Construction Surface coat * SP-C-007

(continued) a — thickness Dimensional Paving Inspection Vv "

Report, QCF-004

b —rolling Visual None \ '
c — compaction Density Lab report ) Vv
Core borings SP-C-007
a — density Lab test Lab report \ v
b — bearing values Lab test Lab report Y v
c — thickness Dimensional Lab report Vv Vv
' Trueness of surface SP-C-007 Visual, Dimensional  [Layout book, QCF-00S8 v v
Shoulders SP-C-007
a —slope Dimensional Layout book v \
b — compaction Density Lab report Vv )
c — liquid asphalt [Temperature QCF-004 \ Vv
d —aggregate Visual QCF-004 v v

* Where an extended interval of time occurs after the base course and prime coat installation and before installation of the surface coat, provide a paving report covering
materials and work accomplished through the prime coat installation. Submit a final report as an attachment for the balance of the work. On small projects where work

can be completed in one week, submit only one paving report.

! Acceptance criteria refers to relevant section of Construction Specifications.
# Client responsibility varies on a contract specific basis and must be determined project by project.
Uncontrolied document when printed — verify revision status on Web prior to use.
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