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- T . ' . . VIENTIANE AIRPORT EXTENSION-PROJECT

SECTION 4

GENERAL SPECIFICATIONS

a - .

4.1 - LOCATION AND DESCRIPTION OF THE PROJECT

4,1.1 - Location

The site of the works is located approximately 3 kilometers northwest of Vientiane,

Laos.

4.1.2 - Description

Wattay: Airport is a.nkexisting\ international airport in Vientiane with 2000 m runway,
which is desired to be extended to handle modern ultrasonic jet planes. Through the
full execution of this project the existing runway will be extended by 1000 m together

with the improvement of overrun, holding apron, apron, and lighting equipment.

4.1.3 -'Principal Features of the Project o ~

Principal features of the project and the structures to be built under these Specifica-

tions are as follows:

.

(a) Location:

Wattay Airport Reference point N . L
‘ ‘ Latitude . . 17°58' N
‘ Longitude 102°35' E .
Elevation
Above sea level “170.0m

(b) Principal features:

1., Runway- - ., :. ; - Length to be extended - 1,000 m
-Width to be paved - : .. 45m . -~ ¥
2. Overrun West & East sides, length 60 m each
o wld.th ;5 m
3. Hold‘ing‘ apron " ' ‘Improved area Lo 5, 862 m2
4, Apron Improved area . 2,052 m?2
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5. Drainage Concrete culvert 2nos. x1,0m=x1.0m=x 150m
6. Liphting facilities Runway lights for 1,000 m

Wind cone 1 set

4.2 - SCOPE OF WORK

The project is to be executed in two stages. In the first stage the following work items

are intended to be executed under this contract:
(a) Construction of 300 m runway in the extended section, concrete paved.

(b) Earthwork for the rest 700 m runway in the extended section including subgrade

preparation.

(¢} Construction of shoulder along the expanded runway; sub-base and base courses of

mixed material and sodding included in 300 m section where concrete paved,
(d) Construction of concrete culverts, 2 nos, of 1.0 m square section, 150 m length.
(e) Supply of electrical equipment for airport illumination and accompanying equipment.

(f) Installation of electrical equipment for airport illumination and accompanying
equipment except of lighting facilities including runway threshold lights and stopway
lights for the 700 m section of the extended runway where only earthwork is to be exe-

cuted in the first stage.

In the second stage the following work items are executed and this project will be

completed in its full scale.

(a) Construction of pavement in the unpaved 700 m section of extended runway, includ-

ing sub-base and base courses of mixed material (sand and gravel) and cement concrete

surface course.
(b) Partial extension of holding apron and apron with concrete pavement.
(c) Construction of overrun in both ends of the runway with concrete pavement.

(d) Construction of shoulder along the concrete pavement including sub-base and base

courses of inixed material and sodding.
(e) Paint marking on the concrete pavement.

(f) Construction of landing strip including grading, compacting and seeding.



{g) Installation of lighting equipment for 700 m section of expanded runway including

runway threshold lights and stopway lights.
(h) Shifting of existing fence,

The work as abovementioned shall include the-supply of zall plant, mhtérials. labour,
electric energy and water supply for construction purpose,” construction plant and
equipment, small toole, contractor's camps including labour barracks, offices, store,

workshop, power transmission and distribution system for construction purpose, etc.

4.3 - PLANT AND MATERIALS

The Contractor shall furnish all plant and materials required for the completion of the
Work. All plant and materials which form part of the work shall be new and shall
conform to Japan Industrial Standards (JIS) or to standards as referred to elsewhere in

these Specifications.

The Contractor shall obtain Engineer's prior approval in writing when he proposes to

supply pia.nt and materials conforming to other standards than the specified.

Plant and materials furnished by the Contractor, shall be subject to inspection in ac-
cordance with the provision of the Contract at any one or more of the following locations

as determined by the Purchaser:

a) the place of production or manufacture;
b) the shipping point;
c) the site

The Contractor shall submit to the Purchaser any information covering plant and

materials required by the Purchaser for the purpose of inspection,

The inspection of plant and materials or the waiving of the inspection thereof shall in
no way relieve the Contractor of the responsibility for furnishing plant and materials

complying with these Specifications.

4,4 - CONSTRUCTION PLANT AND EQUIPMENT

The Contractor shall provide all construction plant and equipment required for the
efficient prosecution of the work within the period stated in the Tender and in accord-

ance with the contract documents,

In particular, the Contractor shall provide all those items listed in the Construction -
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Plant and Equipment Schedule in the Tender at the time stated therein or at such other

time as may be deemed necessary in the opinion of the Engineer.

Construction plant and equipment shall not be moved from the Site without the written

permission of the Engineer.

Construction plant and equipment may only be employed outside of the Site with the

written permission of the Engineer.

The Engineer may, if it is considered necessary for the execution of the work in accord-
ance with the Contract documents, instruct the Contractor to provide additional con-

struction plant and equipment.

The Contractor shall maintain at the Site sufficient stock of spare parts to ensure the

efficient performance of the work.

The cost for the construction plant and equipment as provided in the Schedule of Quan-
tities and Prices shall cover the cost Erequired to provide and retain at the Site during
the constrtlc;tion and evacua_;:e from the Site after c‘:ompletion of the work respectively
assigned of all constructior; plant and‘equipmenlt including those provided in accordance
with the Gonstruction Plant and 'Equipment Schedule, added by the direction of the

Engineer;, or provided by the Contractor's own consideration.

The cost to be incurred for maintaining the sufficient stock of spare parts at the Site

shall alsc be included in the abovementioned cost.

4.5 - ACCESS AND TRANSPORTATION

4.5.1 - Accass

The Contractor shall make all arrangements and pay all the necessary costs, duties
and taxes required in,respect of the transportation of plant, tools, materials, and

personnel to Laos. -

Access from'Bangkok to Vientiane is possible by: ' .

(2} Air from Bangkok to Vientiane

(b) Combined route of-railway and public road to Nong Khai, by Mekong-ferry from -
Nongkhai to Tha Deua or Tha Naleng, and by road from Tha Deta or Tha Naleng to.. -

Vientiane. Access to Nong Khai is also possible by air from Bangkok.

The distance from Vientiane to Wattay Airport is about 3 kilometers on the-Route,
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Nationale No. 13.
By the Government order in Thailand, all transit goods to Laos through Thailand are
required to be transported exclusively by the "EXPRESS TRANSPORTATION

ORGANIZATION". one of the orgamzatmns authorized by the Thai Government

4,5.2 - Mekong Ferry

A ferry service is maintained throughout the year across the Mekong between Nong
Khai (Thai side) and Tha Naleng (Laos side). The river at the ferry site is about 700
meters wide; the one-way tnp by ferry boat takes 20 minutes. At present two £erry
boats each having a capacity of 90 tons are being operated durmg working hours 8:30-

12:00 and 13:00-16:00.

Usually, transit goods to Laos are transported by railway from Bangkok to Nong Khai,
then ferried to Tha Naleng, all under the control of the Express Transportation

Orpganization (ETO}.

4.5.3 - Tha Naleng-Vientiane

The road from Tha Naleng to Vientiane and the Route Nationale No. 13 to Wattay Air-
port are both asphalt paved. The existing bridges and culverts in this section have

enough capacity to bear the heaviest load anticipated for this project.

4.6 - CONSTRUGCTION TIME SCHEDULE

A consgtruction time schedule has been prepared by the Purchaser and is indicated

together with drawings.

This construction time schedule is shown to assist tenderers in preparing their own -

construction time schedule which shall be included in the tenders.

Within 15 days after the date of issue of letter qf intent, the Contractor shall.submit
the detailed construction time schedule for the approval of the Engineer, and upon
approval of the Engineer the said construction time schedule shall form a part of
Contract documents and the comple—tion date therein shall be taken as the completion

date as defined in éhe. General Conditions of this Contract.

4.7 - ELECTRIC POWER FOR CONSTRUCTION PURPOSE

The supply of electric power for construction purpose 1nc1ud1ng the use in the Contrac-
tor's camp shall be arranged by the Contractor The Contractor may buy power from

the Electnmty du Laos (to be referred to as EDL heremaiter) or provrde by h1mse1£
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engine powéred generating equipment at the Site,

In case the Contractor buys power from EDL, the supply end may be at the existing

airport terminal building to where a 6. 6 KV transmission line {3-phases) is extended.

Whatever arrangement the Contractor may choose, his plan for the electric power

supply shall he subject to the approval of the Engineer.

All expenditure!s to be r‘equired in connection with the electric power supply for the
construction purpose such as powar and energy cost to be charged by EDL, fuel cost,
labour cost, cost for provxdmg and mamtammg the extension of transmission lines,
transfiormers, meters, switches, protective devices etc. or the generating equipment
complete with accesseries, foundation and housing shall be covered by the cost as
provided in the Schedule of Quantities and Prices.

4.8 - CONTRACTOR'S CAMP

The Contractor may select his camp area within the project area as shown on the
drawings, subject to the approval of the Engineer, and use it free of charge during the

Contract period.

The Contractor shall construct and maintain, at the cost as provided in the Schedule
of Quantities and Prices, construction office, staff residences, labour barracks,
stores, workshops, and other necessary buildings, water supply system, drainage and

sewage system, road, fencing etc,

No water will be available at the Site, but it may be obtained from the city water sup-

ply of Vientiane at Bo Sikhay, which is located 2.5 kilometers away from the Site.

All expenditures for the water supply such as supply and installation of branch valves,
water tankers, elevated tanks and pumps if necessary, distribution pipes, water
supply charge from the city etc, shall be covered by the cost as provided in the Sched-

ule of Quantities and Prices.

Gontractor's plan for his camp including the water supply system shall be subject to

the approval of the Engineer,

4.9 - BENCH MARKS ’ i

The Contra.ctor sha.ll relate all elevations of the Works to the elevatmn of the perma.-

nent bench marks, sﬂ:uated 1n the Meteorologmal Statlon near the S1te, as shown on

' . -
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the drawings. . T e -

The Contractor may establish additional temporary bench marks for hn.s own conven-

ience but each temporary bench mark so established shall be of such éesn.gn and ‘

location as approved by the Engineer.

4.10 - MEASUREMENT

All measurements of the work for payment shall be perforrf:ed by the Contractor in the .
presence of the Engineer's representative and submitted £o the Engi;:leer for his
approval before any subsequent operations, \s.;h:.‘cl:x would prevent checklng of the
measurement by the Engineer, are performed Fallure on the part of the Contractor
to conform to the above requirements shall be deemed su.ffzclent cause for rejection or

amendment of the Contractor's measurement By the Engineér.

The method of meast:rement to be employed for each classification of work in the
Schedule of Quantities and Prices shall be as described under the corresponding

clauses in the Detailed Specifications.

Where earth excavation is to be measured, cross section shall be taken after the initial

clearing and grubbing operation.

.

Notwithstanding anything stated elsewhere in the Specifications no work shall be meas-

ured more than once for payment.

4.11 - CONTRACT DRAWINGS

The following drawings accompany and form part of the Specifications for the General

Contract. The drawings have been reduced in size to allow presentation in book form.

Drawing No. Title
1 Location map and General layout
General plan of runway extension
General plans of apron improvement and holding apron expansion
Jointing plan
Joint Details
Typical cross section (I)
Typical cross section (II)

Profile of runway

I . I B - S E L

- 27 Cross section of runway (1) - (19)

4-7



28 - 30 Cross section of holding apron (1) - (3)
31 Marking

32 Drainage, plan and profile

33 Drainage, Arrangement

34 Drainage, wing wall (1)

35 Drainage, wing wall (2)

36 Lighting, layout of runway

37 Skeleton diagram

38 Sequence diagram for lighting

39 Layout of panel arrangement

40 Layout of receiving equipment

4] Details of runway light and wind cone

42 Existing underground construction details
43 Existing duct and handhole

44 Construction time schedule for Vientiane Airport

Extension Project
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VIENTIANE AIRPORT EXTENSION PROJECT -

s

SECTION 5

DETAILED SPECIFICATIONS

5.1 - EARTHWORK

5.1.1 - General

The work covered by this item of the specifications consists of furnishing all labor,
equipment and ma.te;ri:a.}.s, and performing all operations in connection with stripping of
top soil, excavation, embankment construction, including wetting or drying, compact-
ing and other incidental operations pertaining to the construction of earthwork for the
landing strip, the runway, the holding apron, the apron and related facilities. All
work shall be done in strict accordance with the drawings and these specifications, and

as directed by the Engineer.

5.1.2 - Preparatory Work :

5.1.2.1 - Preparatory Work

All field surveys necessary for the construction of the work and guantity measurement
shall be done by the Contractor under direction of the Engineer. The cost of all field

surveys, measurements, and setting of leading frames as similar devices done by the
Contractor shall be considered incidental to any or all items of work az:xd no direct

payment will be made therefor.

Leading frames or similar devices shall be used as guides for smoothing and furnish-
ing all cut and embankment lines, grades, and elevations. They shall be carefully set
to accurate grade at 20 m or less intervals in general to insure the proper grade and

finish,

5.1.2.2 - Drainage

Before starting earthwork, any standing water in the embankment foundation areas

shall be drained,

:

During construction, the contractor shall keep cut section and embankment in such a



il

condition that it will be drained freely by means of temporary drainage facilities such

as ditches, so that no water may be impounded,

The cost of temporary facilities constructed prior to or during the earthwork shall be

considered incidental to any or all items of work and no direct payment will be made

therefor.

5.1.3 - Stripping of Top Soil

5.1.3.1 - Stripping Operations

The Contractor shall strip top soil from excavation and embankment areas to the depth
of 30 cm below the existing ground surface in general. Stripping of top soil shall be
carefully done so as to remove undesirable materials to keep the soil surface free

from roots, sticks, decayed vegetable matter, and other unsuitable debris.

Stripped top soil to spoil shall be removed from immediate area and be spread to about
30 cm thickness in the waste area in airport boundaries directed by the Engineer.
Waste area shall be left in 2 smooth, neat and drainable condition, as directed by the

Engineer.

Top s0il for reuse on shoulder shall be stockpiled where it will not interfere with the

work.

5.1.3,2 - Measurement and Payment

Measurement for payment for stripping of top soil shall be made on the basis of volume
in cubic meters upon completion of the stripping work approved by the Engineer. The
rate tendered under this pay item shall be full compensation for furnishing all labor,
equipment and materials, except as otherwise provided, necessary to complete the
work including the removal of top soil, stockpiling of fertile soil for reuse, and dis-
posal of removed material, in accordance with the drawings, specifications, and as

directed by the Engineer,

- PAY ITEM UNIT OF MEASUREMENT
(1) Stripping of Top Soil m3

5.1.4 - Removal of Soft clay and Replacement with Sand

5.1.4.1 - General and Replacing Operations

Soft clay, lying in the embankment foundation, shall be removed and be replaced with

sand in accordance with the drawings, and as directed by the Engineer.



The Contractor shall remove it to the directed depth and haul to designated waste area

in the airport boundary. Waste area shall be left as specified under "5.1.3.1",

i

Where soft clay is lying under the excavation line shown on the drawings, the Contrac-
tor shall immediately report to the Engineer, and shall dispose of it under the Engi-

neer's directions.

When the excavation of soft clay has been completed as directed, the Contractor shall
have the Engineer inspect the Site and obtain his approval before commencing back-

filling.

The sand material, used for the replacement, shall be free from lumps and balls of
clay, organic matter, and other undesirable matter, and be suitable for the purpose.
The Contractor shall submit the sample with testing results to the Engineer for ap-

proval prior to use, as specified in subparagraph 5.3.2.4,

When ground water is impounded in the excavated portion, backfilling with sand shall
be done after the water is drained out sufficiently. Replaced sand shall be compacted

sufficiently not to cause future undesirable settlement.

5.1.4.2 - Measurement and Payment

Measurement for payment for the removal of soft clay shall be on the.basis of volume
in cubic meters of excavation completed and accepted in the work, and it for replace-
ment shall be on the basis of volume in cubic meters of replacement as shown on the
drawings and as directed by the Engineer. Measurement of removal of soft clay and
replacement with sand shall include the total volumne of materials, computed by
average end area method. When measirements can not be done by the above method,

the volume of them will be measured as directed by the Engineer.

The rate tendered for the removal of soft clay shall be fully compensated for furnish-
ing all equipment, materials and labor, except as otherwise provided, necessary to
complete the work including excavaifing, loading, haul‘ing, spreading in the designated
or approved waste area, shaping and smoothing, and maintained this area in a neat,
workmanlike, and drainable condition and other incidental items of work in accordance

with the drawings, specifications, and as directed by the Engineer.

The rate tendered for the replacement with sand shall be fully, compensated for fur-
nishing all equipment, materials and labor, except as otherwise provided, necessary
to complete the work including placing, compacting, finishing, and other incidental
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items of work necessary to complete the work in accordance with the drawings, speci-

fications, and as directed by the Engineer.

PAY ITEM UNIT OF MEASUREMENT
Removal of soft clay . m3
Replacement with sand m3

5.1.5 - Excavation

5.1.5.1 - Excavation for Landing Strip, Runway, and Other Facilities

Excavation shall be performed according to the drawings. Excavated or graded soil
may be used as embankment material except soft clay or designated unsuitable materi-
al. Unsuitable material from excavation shall be removed to the waste area as directed

" by the Engineer.

In case the volume of the excavated soil exceeds the required volume for the embank-
ment, the excess shall be hauled to the designated waste area in airport boundaries

and spread there to about 30 cm thickness.

Waste area shall be left in smooth, neat and drainable condition, as directed by the

Engineer,

During the process of excavation, the grade shall be maintained in such condition that
it will be well drained at all times. Temporary drains and drainage ditches shall be
installed to intercept or divert surface water which may hamper the execution or con-

dition of the work.

Where soft cla-y or other material unsatisfactory for subgrade is encountered, it shall
be excavated to a depth of at 1éast 30 cm, or to such depth as may be directed by the
Engineer, below the contemplated surface of the subgrade. Any excess depth so ex-

cavated shall be refilled with suitable material as indicated by the Engineer.

The Con;:ractor shall make the excavation as indicated on the drawings, Widening or
narrowin'g‘of the sécti.on and raising or lowering of the grade shall not be permitted.
The Engmeer will have the right to make minor adjustments or revisions in lines or
grades, if found necessary, as the work progresses due to discrepancies in the draw-

ings or for obtaining satisfactory construction.

5.1.5.2 - Excavation of the Portion adiaéeﬁt to Existing Payinént

Where new pavement work is adjacent to existing pavement which is to remain in use,

the excavation shall be carefully done keeping the edges vertical so'that the existing
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paving base is not weakened or undercut. - B ‘

5.1.5.3 - Ditch Excavation

Ditch excavation shall consist of excavating for permanent drainage ditches as'shown
on the drawings. ~ The work shall be performed in proper sequence with other construc-
tion work. The excavated material may be used in fill except unsatisfactory material
which is to be disposed of as directed. All work shall be performed to secure a finish

true to line, elevation, and cross section as shown on the drawings.

5.1.5.4- Measurement and Payment

No direct payment will be made for excavation., However in case excavated materials
exceed the required volume for the embankment, or are unsuitable for embankment
material, the excess will be measured and expenses of excavation and disposal shall be

paid.

When excavation and embankment construction are completed in accordance with the
drawings, specifications, and as directed by the Engineer, the velume of disposal in
cubic meters will be measured by subtracting the embankment volume, measured as
specified in subparagraph 5,1, 6,4, from the total volume of excavation, computed by
the average end area method, between the surfaces as established by initial and final
cross section of the approved excavation. However, payment shall not be rmhade for

the excess excavated soil caused by over excavation.

The rate tendered for disposal of surplus soil shall fully compensate for furnishing all
equipment, materials and labor, except as otherwise provided, necessary to complete
the work including excavation, loading, hauling, placing, spreading in the designated
or approved waste area, shaping and smoothing and maintenance of the areas in a
neat, workmanhke, and drainable condition and other incidental items of work in ac-

cordance with the drawmgs, specifications, and as directed by the Engineer.

PAY ITEM UNIT OF MEASUREMENT

Disposal of surplus soil m?3

5.1.6 - Embankment

5.1.6.1 - Preparation of. Embankment

All depressions or holes in the embankment areas shall be backfilled with suitable

material and compacted to the ground surface before embankment.

Where embankment is to be constructed on natural.slopes steeper than.3 to 1, hori~ -
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zontal benches shall be constructed as directed by the Engineer, .

5.1.6.2 - Formation . o :

Embankment shall be made of satisfactory materials, placed in successive horizontal-
layers of not more than 20 cm in compacted depth for the full width of the cross sec-
tions and each layer shall be compacted to the specified density by the approved com-

paction equipment. B}

The grading operations shall be so conducted and various soil strata shall be placed so
as to obtain sufficient soil structure to bear the load. All materials used for the
embankment shall be reasonably free from organic matter such as leaves.( .grass,
roots.and other objectionable materials. Granular material, produced as the result of
removal of the existing overrun, may be placed in {ills, but shall be used below 30 cm

from the subgrade surface.

The operations of earthwork shall be suspended at any time when satisfactory results
cannot be expected on account of rain or other unfavorable conditions. At all times,
the Contractor shall drag, blade, or slope the embankment to provide proper surface

drainage.

5.1.6.3 - Compaction of Embankment

(1) Compaction Criteria
Embankment materials within 30 cm below subgrade surface under paved area
and shoulder shall be compacted to not less than 95% of maximum density obtained
when tested in accordance with JIS 1211, (Modified A. A.S.H.O.) by rubber-tired
roller and other approved .equip1:nent. In other fill section, the materials shall be

compacted to not less than 90% of maximum density specified herein.

The placement of any layer shall not commenced until the compaction of preceding

layer has been completed and approved by the Engineer,

(2) Moisture Control fo-r Compaction
The material spread in layers shall be of proper moisture content bef;re rolling
to obtain the prescribed compaction. Wetting and drying of the material and
manipulation to secure a uniform moisture content throughout the layer shall be

required.. When too dry, water shall be added by approved sprinkling equipment.,

Allowable range of moisture content for each material shall be approved by the

- Engineer on.submitted soil test results.



5.1.6.4 - Measurement and Payment L

Measurement for payment for embankment shall be on the basis of volume in cubic

meters of embankment as determined on the drawings.

Any additional quantity required to complete the embankment to planned grades and

cross sections due to settlement or any other cause will not be measured for payment,

When the embankment is completed in accordance with the drawings, specifications,
and as directed by the Engineer, cubic' meters of embankment materials will be meas-
ured as specified in- subparagrapl‘; 5.1.5. 4, whenever it is possible to apply the
average end area method between the surface as established by initial and final cross

sections of the embankment,

The rate tendered for embankment shall be the full compensation for furnishing all
equipment, materials, and labor, except as otherwise provided, necessary to com-
plete the work including excavating, hauling, placing, spreading.in the embankment
and subgrade sections of embankment, wetting or drying, compacting, shaping and
finishing, maintenance of haul roads, and other incidental items of work in accordance

with the drawings, specifications, and as directed by the Engineer.

PAY ITEM UNIT OF MEASUREMENT
Excavation and Embankment m3

i P

5.2 - PREPARATION OF SUBGRADE

5.2.1 - General

The work covered by this-item of the specifications consists of furnishing all labor,
eguipment and materials, and performing all operations in connection with the prepa-
ration of subgrade and maintenance during construction. All work shall be done in

strict accordance with the drawings, specifications, and as directed by the Engineer.

5.2.2 - Shaping, Grading and Compacting

The subgrade shall be shaped so that after compaction it will be exactly at the reguired

line, grade, and cross section.

After_shaping and grading,- the entire subgrade shall be compacted to the required
width, using steel roller, rubber tired roller or approved equipment, with the
moisture maintained.at optimum content range required for maximum compaction,

until it has reached the density as specified under subparagraph 5.2. 3 herein. .



5.2.3 - Degree of Compaction

The dry densities of compacted soil when tested in the presence of the Engineer shall
not be less than 95% of the maximum density as specified as 30 cm below subgrade

elevation in fill area and as 15 cm below subgrade elevation in cut area.

When the required density cannot be obtained in cut area, the material shall be under-
cut and replaced with suitable material. The necessity of undercut shall be determined
by the Engineer. The material placed to refill the undercut portion shall be handled

and compacted as specified under subparagraph 5.1. 6. 3 for embankment.

5.2.4 - Final Finishin_g_

Should rutting, wearing or other sings of inadequate subgrade support be evident dur-
ing and after compacting, the Contractor shall correct these conditions to the satis-

faction of the Engineer.

For final finish, a grader or approved subgrade planer shall be used so that the
smoothness of the surface at all points shall be within 3 cm of designed grade eleva-
tion. Any deviation in excess of these amounts shall be corrected by loosening, add-

ing, or removing material, reshaping and recompacting.

5.2.5 - Maintenance

At all times the top of subgrade shall be kept in such condition that it will drain readily
and effectively. In handling materials, tools and equipment, the Contractor shall take

necessary measures to protect the subgrade from drain water.

5.2.6 - Measurement and Payment

Measurement for payment for preparation of subgrade shall be based on the area in

square meters on which subgrade has been completed and accepted.

The rate tendered under this pay item shall be the full compensation for furnishing all
labor, equipment and materials, except as otherwise provided, necessary to complete
the work including shaping, grading, wetting and drying, compacting, final finishing,
mainten.::uice and other incidental items of work in accordance with the drawings,

specifications, and as directed by the Engineer.

When undercutting and replacing are required during preparation of subgrade which
are not due to Contractor's fault, -payment shall be made for both undercutting and

replacing under such applicable pay items as provided in subparagraph 5.1.5.4 and
5.1.6.4. - - : - ’ .



... PAY ITEM . UNIT OF MEASUREMENT, .

- Preparation of subgrade ] m2

s . I

v M [ -

5.3 - MECHANICAL STABILIZED AGGREGATE BASE COURSE

5.3,1 - General

.t v

This item shall consist of & base course composed of blended material of coarse gran-
ular aggregate and binder sand, constructed on the prepared underlying course in
accordance with these specifications and shall conform to the dimensions and typical
cross section shown on the drawings and with the lines and grades established by the

Engineer,

5.3.2 - Materials

5.3.2.1 - General and Quality Requirements

Base course material shall be a blended material, combined excavated coarse granular
material with sand binder material in the weight ratio 4:1. It shall conform to the

following quality requirements:

Maximum size 30 mm max,

Plasticity Index 6 max,
for #40 sieve :

CBR value (soaked, 95% density) 30 % min,

5.3.2.2 - Coarse Aggregate

The coarse aggregate for this work shall consist of select borrow material (gravel with
clay) obtained from the designated or approved borrow pits and be free from a delete-

rious amount of clay lumps, organic matter, and any other matter which is deleteri-

ous to insure the bearing capacity of base course.

5.3.2.3 - Binder Material

The binder material for this work shall consist of sand, or screenings. It shall be
free from a deleterious arnount of ‘clay lumps, organic matter and any other matter

wh:.ch is deleterlous to 1nsure the bearing capamty of base course.

v

5.3.2.4 - Approval of Materials

Sample of all aggregates including blended materials and test result thereof shall be

supphed by the Contractor not less than 20 da.y-s in advance of the time when they will
be requ:.red in the work, and subJ ect to the Engmeer s approval. Tentative approval
or dlsapproval of the sources of the materials will be made on the basis of mspectmn
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of the source by the Enginéer and of test results of samples submitted by the Contrac-
tor from test pits, b'orings or other excavations, or from samples of current production

in case that an existing producer supply material.

5.3.3 - Operation of Pits or Quarries

The operation of pits or quarries shall consist of cleaning and grubbing, sEripping,
excavating, processing, and blending to produce rmaterials conforming to these- ™
specifications. 'All pocket or strata of unsuitable material overlying or occurring in
the deposit shall be wasted. The methods of operation of the pits or quarries-and the
processing ‘and blending of the materials may be changed or modified according to the
directions of the Engineer without adjustments in the contract unit price when such
adjustments are necessary in order to obtain material meeting the specified require-
ments. Upon completion of the work, the pits or quarries shall be conditioned in the

manner as directed by the Engineer,

5.3.4 - Equipment

Equipment, tools, and machines used in the work covered by this item of the specifi-

cations shall be maintained in a satisfactory working condition at 21l times.

Mixing equipment shall have enough capacity to mix thoroughly the materials, to
produce 2 mixture which is homogeneous, uniform, and of the consistency suitable to

compaction.

When plant mixing is employed, the mixing plant shall be equipped with weight or
volume measuring apparatus capable of measuring the materials exactly to the

specified proportion and shall be approved by the Engineer.

The base course shall be compacted with steel-wheeled, vibratory, or pneumatic-

tired rollers approved by the Engineer.

5.3.5 - Preparation and Stockpiling of Materials

When the road mix type equ:.pment is used, the materials shall be transported from

the approved borrow sources to the construct:.on site and pla.ced in either uniform

windrows or layers prepared on the subgrade. Placing and spreadmg of the materials

shall be done in such manner as to prevent segregation of coarse aggregate and shall

be approved by the Engmeer.

When the m1x1ng plant is nsed the matenals shall be stockp:.led sepa.rately on the

des1gnated cleared and leveled area a.nd in such manner as to prevent segregauon of



coarse aggregate. . 3

5.3.6 - Mixing and Placing

-,\1

5.3, 6. 1 - General '

The Contraetor shall as directed or approved make such a.d_]ustments in mixing or

taa, -\,xr

placmg procedures or in equ1pment as are necessary to minirize segregat:.on, and to
obtain the lines and grades within allowable tolerances, and to irsure a satisfactory

B

stabilized aggregate base course.

5.3. 6 2 Road- Mlx

When flat- type mixing equlpment including the approved blade graders and bulldozers
is utlllzed, the materials shall be separately spread in the specified quantity for the
full width of lane being processed. Where windrow-type mixing is utilized, the
materials shall be deposited in Wi;dro‘v‘;s of such proportions that the speci.:fied quality

requirement will he met,

M1x1ng shall be accompl:.shed with road-stabilizers, blade graders, harrows, disks,
or other approved equ1pment, s0 as to produce a uniform mixture. When it is neces-

sary’, water shall be added durmg nnxmg by approved sprinkling equipment, and mixing
e !

operat1ons shall contxhue unt11 the water is uniformly distributed in the oplmon of the

Englneer. F0110w1ng thls m1x1ng procedure the approved mixture shall be leveled to
the required lines and grades. Unsat13factory areas shall be removed and replaced

with satisfactory materlal or the ma.tenal shall be remixed in the area, as directed

by the Engineer. f . e

5.3.6.3 - Plant-Mix .

Where mixing plant is used, coarse aggregate and binder material shall be propor-
P

tloned by weight or by volume in such manner as to produce a uniform mixture
satisfactory to the specified quality requirement. If necessary, water measured by

weight or volume shall be added during mixing,.

-

The finished mixture shall be hauled to the area to be placed with approved pneumatic-
tlred vehlcles, a.nd shall be placed in a uniform layer to requxred lines, grades, and

cross sect1ons, and to a loose depth that, when comipacted, will produce a layer of the
de51gnated thz.cknese. Unsatlsfactory areas ‘shall be removed and replaced with satis-

factory mucture, or the matenal shall be mlxed in the area, as directed by the

Engmeer. o ’
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5.3.7 - Compaction and Finishing '

5.3.7.1 - Compaetxon

s

Stabilized aggregate base course shall be compacted in each layer not to exceed 15 cm
in compacted depth, with steel rollers, rubber-tired rollers and other approved
equipment. Water content shall be'maintained at optimum moisture renge to obtain
specified densij:y- during compaction. In all places where rollers not.acceesi‘ble, t};e

mixture shall be compacted with mechanical tampers.

Compaction shall continue until each layer through its full depth is compacted to at
least 95% of the maximum density as determined by JIS 1211 (Modified AT A.S.H.O.).
The Contractor shall make such adjustments in rolling or finishing procedures as may
be necessary to obtain true grades, to minimize segregations and degradations, and
to insure a satisfactory stabilized aggregate base course. Unsatisfactory materials

will be re-mixed to produce satisfactory materials.

5.3.7.2 - Finishing

The base course shall be shaped and finished to the lines, grades, and cross sections
as shown on the drawings. The finished surface shall not deviate more than 1 cm from
a 3 m straight-edge when applied parallel with and at right angles to the centerline.
Straight-edge shall be applied by successively overlapping by 1/2 the length of the
straight-edge. The difference in deviation from the planned elevation of base course

between any two points within 20 m distance shall not exceed 1.0 cm.

The value of the modulus of subgrade reaction (K value) tested by JIS 1215 on the
surface of the completed base course shall not be less than 7 kg/em3 for loading plate
of 75 cm diameter. When the loading plate of smaller diameter than 75 cm will be
used for the plate loading test, the correction of the obtained value for 75 cm diameter
plate shall be done as directed by the Engineer. Unsatisfactory areas shall be
removed and replaced with satisfactory mixture, or the material shall be recompacted

in the area, as directed by the Engineer.

The completed thickness of the base course shall be within plus or minus 10% of the

planned thickne s5. Where it is more than 10% de_t'icient from the pla.nned thickness,

it shall be scarlﬁed ma.tenals added to provlde the pla.nned th1cknes s, mixed, re-

compacted to the required density, resha.ped and £1n1shed as dlrected by the Engmeer
Where it is more than 10% greater than the planned th1ckness, it shall be scanﬁ.ed

material removed, re- compacted to the required density, reshaped, and finished as



directed By the Engineer. ' P . . -

5. 3. 8 - Ma.lntena.nce

+

The base course shall be mamtamed in proper cond1t10n during subsequent construc-

tion. Any damage shall be repaired to the satisfaction of the Engineer.

5.3.9 - Measurement arid Payme:;t

Measurement for payment for base course shall be on the basis of area in square

meters of base course completed and accepted.

The unit price under this pay item shall be the full compensation for furnishing all
materials and labor, equipment, and for all material processing, mixing, hauling,
spreading, wetting or drying, compacting, shaping and finishing, application of as-
phalt emulsion specified in subparagraph 5, 4, 3.1, maintenance and other incidental
jitems of work in accordance with the drawings, specifications, and as directed by the

Engineer.

PAY ITEM UNIT OF MEASUREMENT
Base course under pavement

and under shoulder m2

5.4 - PORTLAND CEMENT CONGCGRETE PAVEMENT

5.4.1 - General

The work under this item shall consist of furnishing all labour, materials and plant
and performing 21l necessary operations for the construction of Portland cement con-
crete pavement as shown on the drawings and specified herein, or as directed by the

Engineer.

Unless specifically provided in these specifications, concrete shall be produced,
placed, finished, cured and tested in accordance with the provisions of Japanese
Standard Specifications for Concrete and Japanese Industrial Standard which will be

referred to as J.S.5. C. and JIS respectively herein,

5.4.2 - Materials

5.4,2.1 - Aggregates

(1) General
The Contra.ctor shall furmsh coarse and fine aggregate for pavement concrete

:
el - A i

recuperated £rom sources approved by the Engmeer.
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(2)  Coarse Aggregate (Natural Gravel)

The coarse aggregate shall consist of well-shaped, hard, uncoated rock irag-

ments, and shall conform to the provlsmns 14 to 16 for pavement concrete in
I.8.5.C. ’ *

The maximum nominal size of the coarse aggregate shall be 40 millimeters and
its size group, as batched, sha.ll be well graded and, when tested m accordance

with JIS A- 1102 shall meet approxunately the followmg gradation.

Sieve Size (mm) Percentage by weight passing
o individual sieve
50 100
40 © 100 - 95
20 70 - 35
- 10 30 - 10
5 5-0

(3) Fine Aggregate
The fine aggregate shall consist of hard dense uncoated rock fragments, and shall

conform to the provision 10 to 11 for pavement concrete in J.S5. 5. C.

The fine aggregate, as batched, shall be well graded from fine to coarse and,

when tested in accordance with JISA-1102, shall meet approximately the following

gradation,
Sieve Size (mm) Percentage by weight passing
individual sieve

10 ’ 100

5 100 - 90

2.5 100 - 80

1.2 90 - 50

0.6 60 - 25

0.3 30 - 10

0.15 10 -2

5. 4 2.2 - Cement

All cement to be used in pavement concrete shall conform to the provisions for ordi--

ni';.ry Portland cement in JISR-5210, o
The cement shall be packed in ‘watér-p_roof b‘ag‘s made of Sﬂ-ply cqafi: and one water-



proof paper of good quality and each bag shall contain 50 kilogrmné of cement,
5.4.2.3 - Premoulded Joint Material .

Premoulded joint material for expansion joints shall meet the requirements of

A.S.T.M. D175-65.

5.4.2.4 - Joint filler -

The filler shall conform to the Federal Specification for Sealer. In apron, holding
apron.and end portion {300 m) of extension runway, the filler conforming to the Federal
Specification 55-5-167b shall be used, as indicated in the drawings. In other pave-
ments specified above,-the filler conforming to the Federal Specification S5-5-164

shall be used. Temperature of application shall be as recommended by the manufac-

turer.

5.4.2.5 - Dowels and Tie Bars

Dowels shall be of plain, round, mild steel bars conforming to JIS G-3131. Tie bars
shall be of deformed mild steel bars conforming to JIS G-3110,

5.4.3 - Construction Method

5.4.3.1 - Conditioning of Underlying Course

Before the concrete is placed, all ruts or depressions on the base course caused dur-
ing hauling operation or by passage of any construction equipment s:ha.ll b;. filled with
materials specified for the base course and thoroughly compacted by rolling. An ap-
proved multiple pin templet or other approved templet shall be provided and operated
on the forms prior to the placing‘ of the concrete. All excess material shall be re-
moved, and i the grade is found to be below the true elevation, the depression shall
be filled with approved material and thoroughly compacted to the proper cross section

by rolling or tamping with & hand tamper.

The work described above shall cénsg:itute the final accurate check of the underlying

course.

After conditioning of underlying course (base course) is approved, asphalt emulsion

shall be applied by approved seli-powered sprayer, as indicated in the drawings.

5.4,3.2 -'Forms and Form Setting

The side forms shall be of steel having ‘an approved section. Wood forms may be
used sub_]ect to the approval of the Engmeer W'-Vooa form’s shall be well-seasoned,

surface plank or plywood, straight and free from warp or. bend Wood forrns shall be



3

prc;vidéd) with adequate devices for securing and setting so that whed in place, they will
withstand, without springing, wearing or setting, the impact and variation-of the plac-

ing and finishing operatiéns.

All forms shall be set with-exactness to the required grade and alignment, and be
suppoi‘ted on thoroughly compacted material for their entire length during the entire
operation of placing and finishing of concrete. They shall not at any time show a varia-
tion of more than 3 mm in 3-meter length from the true plane of top forms, In the
setting of side forms they shall be tested for grade and smoothness by the Contractor,
using a 3-meters straight edge, and variations from the above requirements shall be
eliminated by resetting the forms. Shi;:nming with loose earth, pebbles, etc. will not
be permitted, If a form does not have satisfactory bearing for its full length, it shall
be removed, the bearing area of subbase reshaped and compacted and the form re-
place;d. The use of bent or damaged side forms shall not be permitted. All forms
shall be cleaned and oiled each time they are used. The alignment and grade of all
forms set shall be approved before and immediately prior to the placing of any mate-
rial against them, and shall not be removed during 60 hours or, when approved, 20
hours after the concrete has been placed. The face of the forms shall not vary more

than 6 mm in 3 meters from a true plane.

The Contractor shall set and maintain sufficient forms, and shall otherwise so con-
duct his operations that the final minor corrections and compaction of grade, together
with checking and approval of forms, will not in any way interfere with operations at
the concrete site. While the amount of completed and accepted forms required prior
to the paving operation will vary with different organization and equipment, this

amount shall in no case less than 150 meters (each side).

Adjacent lanes may be used in lieu of forms of supporting finishing equipment pro-
vided that proper protection is afforded the concrete of the adjacent lanes from
damage, and further provided that the surface of the concrete carrying the equipment
does not ':rary more than 3 mm in a 3 meter length, Adjacent lanes in lieu of forms
may not be used until the concrete is at least 7 days old or may be used with the ap-
proval of the Engineer. Flanged or steel wheels of finishing equipment shall nat be
operated on'the concrete surface. The inside edge of supporting wheels é{{ the iéqui}p«-

ment shall not be operated closer than 10 e¢m from the edge of the concrete lane.

5:4)3,3 - Handling and Storage of Materials * co Ry




1} Cement ' .. - ‘ - ot - T

Immediately.-upon receipt at the site of the work, cement shall be stored in-a dzy,

weathertight and properly ventilated structure with adequate provisions to prevent

absorption of moisture.

-, v

Cement shall be stored in such a manner as the "first in' could be "first out" and

in such a manner as to permit easy access for inspection and identification.

The Contractor shall store the cement in accordance with the provision 22 for

pavement concrete in J. 5. 5. C., unless otherwise specified above,

2) Aggreéates
Aggregate shall be handled and stored at the site in such 2 manner as to avoid
breakage, segregation, or contamination by foreign materials. Site for stock-
piles shall be prepared and maintained in such a manner as to preclude the inclu-
sion of foreign materials with the aggregates. Agpregates shall be deposited in
and removed from stockpiles in such a manner as to avoid segregation, When
seggregation is apparent, the aggregate shall be remixed before use. All aggre-

gate shall have reasonably uniform moisture content when delivered to the mixer.

5.4,3.4 - Proportions

The mix to be used is described in the table below. The weights of fine and coarse

aggregate and the quantity of water per one cubic meter of concrete shall be deter-

mined by trial mixes.

Min. Min. Max. Max. Max.

Ult. Comp Rupture Weight of Weight of Size of Slump

Str. at Modulus Cement per 1 m3 Water per Coarse

28 days. at 28 days. of Concrete. 1m3 of Aggreg,
Concrete.

(kg/cm2) (kg/cm?) {kg) (kg) (mm) {em)

45 350 140 40 2.5

-

Admixtures such as cement-dispersing agent and air-entraining admixture may be

used with the apl;ro;ral of the Enéineer.

Trial mixes shall be made by the Contractor, under supervision of the Engineer, in
the approved testing laboratory, The results shall be reported to the Engineer and

the Engineer will determine the proportion of pavement concrete to meet the reguire-

ments in the table.
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Should the specified strength not be obtained the Contractor will be required to.vary
_the proportions - shown in-the table, sufficiently to meet the requirements, -but-the

maximum ‘amount of water .specified in the table.shall'not be exceeded. . -

-

Three !:ria.l mixes shall be made in which the water-cement ratio shall be varied above
and below that shown in‘the table, but using the samne cement content and proportions
of apgrepates in all' cases so that a curve may be plotted to determine the effects on

strength and workability of variation in the watercement ratio.

For each trial mix, six cylinders and six test'beams shall’be made, three of each to
be tested at 7 and 28 days respectively. The mix shall be designed so as-to produce a
concrete with and average strength at 28 days approximately 15% in excess of design

strength specified in the table as determined by these test cylinders and test beams.

During the course of the work, the control of the consistency and workability of the job
concrete shall be maintained by measurement of the slumps in accordance with the
method of Slump Test, JIS A 1101, and the concrete strength of job concrete shall be
controlled by test cylinders and test beams in accordance with the test methods spe-

cified in JISA 1108 and 1106 respectively.

All these tests shall be made by the Contractor under the supervision of the Engineer,

and the Contractor shall report on all tests described above.

For any low-strength concrete in the pavement, additional test will be made and any
repairs or replacements, deemed necessary to insure the safety of the pavement shall

be performed by the Contractor as directed by the Engineer,

5.4.3.5 - Batching.

The Contractor shall provide such means and equipment as are required to accurately
and automatically or semi-automatically determine and control the amount of each
separate ingredients entering the concrete. Batching of each ingredient shall be made
by weitghing measurement except water which may be determined by volumetric

-measuring.

- at

The equipment shall be capable of ready adjustment for compensating for the varying

weight of any moisture contained in the aggregates and for effecting changes in con-

* -
v ' N -

crete mix proportions,

. . N
. o +

The éomhined éu:curac:y= of batching equipment in i:'eed‘ing\andumea.suﬂring the mate}."ial
shall not exceed the following limit. ,

* T
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N

‘i <7 Water and Admi:\cturé e Lol 1% ..

Cement + 2%

Aggregate . £ 3%

:
In the case of using the storage bin and welghmg hopper for Welghmg plant, the Con-
tractor shall provide a visible dial which will register the scale load at ‘any stage of
weighing operation from zero to full capacity. The weighing hopper shall be con-
structed so as to ‘perfnit the convenient removal of over weight material in excess of
the prescribed tolerance. Each dial and each measuring device shall be in full view of

the operator.

5.4.3.6 - Mixing

The batched ingredients of concrete shall be so mixed in a2 mechanical tilting batch
mixer or a paving mixer as to produce a homogeneous mass of uniform consistencf.
The main charge of water and admixture, when used, shall be added prior to, during
and following the mixer charging operations. Excessive over-mixing requiring addi-

tions of water will not be permitted.

Unless otherwise directed or allowed by the Engineer, the mixing of each batch shall
continue not less than following number of minutes after all gradients except the full

amount of water and admixture are in the mixer. '

Capacity of mixer (cubic meter) Time of mixing {minutes)
' 2-1.5 2.0

1.5 or less R 1.5

Mixers shall not be loaded in excess of their rated capacity unless specifically author-
ized. Each mixer shall be equipped with mechanically or electrically operated timing
and signaling device which will indicate and assure the completion of required mixing

time and the count of the batches.

5.4.3.7 - Transportation

The method and equipment used for'transporting concrete shall be such that concrete
havmg the requn‘ed compo sition and consistency w111 be dehvered into the work

w1thout obJectmnable segregatmn or rumnng short of slump

If more.than 30 minutes has elapsed. since discharge from the mixer, the concrete
shall not be placed in the work., In case of using a paving mixer, vehicles for.trans-

portmg materlals from the batchmg plant to the pavmg n'uxer shall have bOdIES and

Zrh e .
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compartments of adequate capacity to carry each batch separate and intact to the

mixer.

Batches kept in a vehicle for more than 4 hours before placement shall be wasted.

5.4.3.8 - Placing and Finishing Concrete

1

(2)

General

No concrete sha1.1 be placed until ."c\.ll formwork, conditioning of underlying course
and all embedments, such as tie bars, dowels and other items indicated on the
drawings, have been completed by the Contractor, and inspected and a.pprovgd by

the Engineer.

Width of the pavement strips shall be as shown on the drawings or as directed by

the Engineer.

All embeded items-shall be secured and protected so as not to be disturbed by con-
crete pouring operations. The underlying course shall be covered'with approved
waterproof base course papers as indicated in the drawings. The base course
papers shall be laid in such a2 manner as to provide seams with laps of about 10

centimeters.

Placing

Concrete shall be deposited in such a manner as to require as little rehandling as
possible and shall be distributed so that when consolidated and finished, the slab
thickness and surface grade required by the drawings will be obtained at all
points. Raking or hoeing of concrete will not be permitted. Concrete shall not be
placed when the sun, heat, wind, rain, humidity or limitations of facilities pro-

vided by the Contractor prevents proper placement and finishing.

The machine method of spreading shall be employed except where, hand method
will be permitted. Mechanical spreaders shall be power driven, and shall l;e
de§igqed and operated to distribute the plastic concrete evenly‘ between forms,
Th;a ‘s'ﬁrea.d concrete shall conform to the depth and cross section shown on the
dra:in}ings and shall be performed at such elevations slightly above grade that,
when properly consolidated,’ the surface of the layer.will be at the elevation indi-

cated by the drawings. - Necessary hand spreading shall be done with shovels, not

" with rakes. Lo - o . o

-~ *+
1 - »

In conjurfctibn with the placing and Bpréa&ing, thé concrete shall be thoi'oilghl',—r
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(3)

vibrated along the forms,. bulkheads, and joint by means of approved internal.

vibrators, unless otherwise authorized.

. .
e

Temperature of concrete when placed shall not be less than 10°C or more than
30°C, unless otherwise directed by the Engineer. When the daily temperature
exceed 30°C, the surface of the newly laid pavement shall be kept damp by means
of water fog or moist by the approved spraying equipment until the pavement is

covered by the approved curing medium.

Finishing-

Finishing operations shall be started immediately after placement of the concrete.
The sequence of operations shall be as follows:

Transverse machine finishing, longitudinal machine floating, straightedge finish-

ing, edging and finally brush dragging. The machine method of finishing shall be

employed except where hand method will be permitted.

The transverse finishing machine and longitudinal floating machine shall be power-
driven, and shall be of ample weight and power to produce proper finishing and
withstand the roughest treatment anticipated under job conditions. The transverse
finishing machine shall be designed and operated to strike off, screed, and con-
solidate the concrete. It shall be equipped with two screeds readily and accurately
adjustable for changes in pavement crown and compensation for wear and other

causes,

The longitudinal floating machine shall be provided with a longitudinal float not
less than 3 meters in length, readily adjustable to a true plane and préperly
stiffened to prevent distortion duriﬁg use. Séreed and float adjuétme;:ts of these
machines shall be checked at the start of each day through paving operations and

at any time as required.

Concrete, as soon as placed, shall be acc:ura.tely struck off and scrqeded to the
cross section shown on the drawings and to such elevation that‘ when properly
consolidated and finished, the surface of the pavement will be free from’porm‘ls
pPlaces and at the grade indicated on the dra;vings. The finishing machine shall
make one or two tr1ps over each area of pavement to properly compact the con-
crete and produce’a’ surface of uniform’ texture, true to grade. Excesswe

ma.mpulatxon wluch causes bleedmg shall not be perrmtted

L [y ~ - - ; o LA

After completmn of f1n15h1ng with the transverse f1n1sh1ng machlne, the 1ong1tu-

o
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dinal mechanical float shall bé'operat;ed parallel to the center line c;f the pavement
with 2 short, quick motion, and shall travel slowly across the’ pevemeﬁt, main-
taining contact with the surface at all times. If contact with the surface is not
made at all points, additional concrete as required shall be placed and .screed, and
the float operated over the same area until a satisfactory surface is produced, In
.advancing the float, each new position shall lap the previous position by not less

than one-half of the float length.

After the longitudinal floating is completed, but while the concrete is still plastic,
minor irregularities and score marks remaining in the pavement surface shall be
eliminated by means of long handled approved floats and straightedges. The long
handled float may be used to smooth and fill in open-textured areas in the pave-
ment surface, but the final finish shall be made with straightedges. The use of
longhandled float shall be'held to a minimum as necessary to correct local surface

unevenness not taken care of by the longitudinal float.

Straightedges shall not be less than 3 meters length and may be operated from
bridges, resting on the side forms and spanning but touching the concrete, and
from the side of the pavement. A straightedge operated from the side of the pave-
ment shall be equipped with handle 1-meter longer than one-half the width of the
pavement. The surface shall then be tested for trueness with a straightedge,
which shall be held in successive positions parallel and at right angles to the
center line of the pavement in contact with the surface and the whole area covered
as necessary to detect variations. The straightedge shall be advanced along the
pavement in successive stages not more than one-half its length. Depressions
sfxall be immediately filled with freshly mixed concrete, struck off, consolidated
and refinished. The straightedge testing and finishing shall continue until the
entire surface, if free from observable departure from the straightedge, conforms
to the required grade and contour, and when the concrete is hardened, will con-
form to the surface requlrements specified under 5. 4. 4. 2. Requirements for

Smoothnes S.

After straightedge finishing has been completed, the edges of the pavement, the

constructmn dummy, and expansmn _]omts shall be carefully f1n1shed with an

edgmg tool to form a smooth rounded surface of 6-m1111meter radlus. Corners or

edges of the pavement which have crumbled and a.ny areas which la.ck suff1c1ent

mortar for proper edging shall be cleaned by removmg loose fragments and soupy
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mortar, and shall be solidly filled and finished with a mixture of concrete of ap-
propriate consistency. Unnecessary tool marks shall be eliminated and edges

sha.'ll be ‘smooth and true to line.

When most of water glaze or sheen has'disappeared, and before the concrete has
become non-plastic, the'surface of the pavement shall be dragged transversely
with an approved brush drag. The brush dragging shall be carefully done so as to

produce a finished surface having a fine granular or sandy texture without dis-

figuring marks.
No tool marks of any kind shall be present on the finished surface.

After the removal of forms, all honeycombed edges shall be immediately filled with

1 to 2 mortar.

.3.9 - Curing

{2)

General

Concrete shall be cured by protection against loss of moisture and rapid temper-
ature changes for a period not less than 4 days irom the beginning of the curing
operation. Unhardened concrete shall be protected from rain and flowing water,
The Contractor shall have all equipment needed for adequate curing ax'1d protec-
tion of the concrete on hand and ready to install before actual concrete placement
begins. Failure to comply with curing requirements shall be the cause of
immediate suspension of concreting operations., Protection shall be provided as
necessary to prevent cracking of the pavement due to temperature changes during
the curing period. The sides of concrete pavement exposed by the removal of
forms shall be protected within one hour after removal of forms in order to pro-
vide the exposed surface with continuous curing treatment equal to the provided
by the method selected for curing the pavement surface, and to prevent injury to

the pavement edges.

Initial Curing
Immediately after the finishing operations have been completed and concrete has
been set sufficiently to prevent rnarring of the surface, the forms and entire
surface of 'the newly laid concrete shall be covered with wetted burlap or other
approved blanket or mat. The initial moist curing shall be continued for a period
not less than 24 hours. The surface of the newly laid concrete shall be kept

moist and damp by means of approved fog-spraying equipment until the blanket

5-23



- cover is placed.

(3) Final Curing
Curing of the concrete shall be continued for the duration of the required curing
period. Curing blankets or mats shall be thoroughly wet before being applied and
shall be kept continuously soaking wet and intimate contact with the pavement sur-
face for the entire duration of the curing period. The blankets or mats shall

overlap at least 15 centi-meters,

5.4.3.10 - Hand Finishing

Hand {inishing will be permitted on variable width section of the pavement and othery
places where the use of the finishing machine would be impracticable. Hand finighing
shall be accomplished by means of the approved hand-operated strike-oif templet or

surface vibrator.

Concrete shall be consolidated with the aid of approved hand manipulated vibrators,
Immediately following the final finishing of the surface, the pavement shall be floated

longitud{nally by hand from bridges resting on the side forms.

All other details of the finishing operations shall be as provided in section 5,4, 3.7

above.

5.4,3.11 - Joint

(1) General
Longitudinal and transverse joints shall be constructed as indicated on the draw-
ings and in accordance with the following., All joints shall be constructed true to
line with their faces perpendicular to the surface of pavement. The surface of the
pavement adjacent to all joints shall be finished to a true plane and edged to a
radius of 6 milli-meters. The surface across the joints shall be tested with a 3-
meter straightedge as the joints are finished, and any irregularities in excess of
3 milli-meters shall be corrected before the concrete has hardened. Keyways,
when"réquired. shall be accurately formed. Transverse joints shall be at right
-angles to the centerline of the pavement and shall extend fullwidth of the slab.
When the pavement is laid in lanes, the transverse joints in succeeding lanes
shall be planed in line with similar joints in the first. lane. All joints shall be S0
prepared, finished or cut as to provide a groove of sufficient width and depth as

indicated on the drawings. . -
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(2)

Tie bars installed pnnc:.pally in longltudmal JOlntS or as shown on the drawings
sha.ll consist of deformed bars as des1gnated on the drawings. Tie bare shall be
placed at right angles w1th the centerlme of the concrete slab by chalrs when
indicated to use chalrs and shall be spaced, as 1nd:.cated on the drawmgs. They
shall be held in posxtlon parallel to the pavement surfa.ce and rn1dway between the

surface of the slab. These bars shall not be pamted greased or enclosed in

sleeves.

Dowel bars shall be placed across transverse or other joints in the manner as
shown on the drawings. They shall be of the dimensions and spacings as shown
and held rigidly' in the middle of the slab depth in the proper horizontal and ver-
tical alignment by the chair shown on the drawings to be left permanently in
place. The dowels and the chair shall be rigid enough to permit complete as-
sembly as a unit ready to be placed into position. A metal or other type dowel
expansion cap shall be furnished for each dowel bar used with expansion joints.
These caps shall be substantial enough to prevent collapse and shall be placed on
the ends of the dowels as shown on the drawings. The dowels shall be painted at
the site of the work on the free or unbonded end. When the paint is dry, the same
end shall be thoroughly coated with a heavy oil immediately before it is placed in
position. The expansion cap shall fit the dowel bar snug encugh to remain in
place, and the closed end shall be watertight, Dowels shall have smooth and true

surfaces with the ends free from burrs or other deformities.

Installation

All chairs shall be set to the required positions and lines and shall be securely
held in place by stakes, or other means during the placing and finishing the con-
c1:ete. Dowel and tie bare shall be checked for exact position and alignment as
soon as the chairs are staked in place and the chairs tested to determine whether
they are firmly supported. Any joint installation not firmly and securely sup-

ported shall be reset.

When joints in concrete pavements are sawed, the joint shall be cut as soon as
possible after finishing. The equipment used shall consist of a concrate cutting
mechine comprising a suitable motor driving, a circular cutter with control
devices and mounted on a sturdy fraxne:suppoi'ted on rubber-tired wheels. The
equlpment shall be capa.ble of cutting a groove in a stralght 11ne. A’ continuous

water supply shall be made a.vaﬂable to the cuttmg element The c1rcu1ar cutter
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(3)

(4)

‘shall produce a slot at'least 6 mm wide. Wheén required Ey:the Eng"irx;eer. the top

portion’ of the slot of groove shall be widened by means of a second shallower cut
or bf suitable and approved iéveuing to provi'de a.hdéqué,te ;.;palce for joint sﬁalérs.
To prevent dela.y in sa.wmg resultlng from mechanical' difficulties, sufficient
standby' equ1pment sha.ll be provlded on the site of the work and shall be kept
available for immediate use. Sawing of the _]o1nt5 shall begin as soon as the con-
crete has hardened sufficiently to permit cutting the concrete without chip;;;ing,
spalling or tearing. Sawing shall be carried on both during day and night as re-
quired.,. The joints shall be sawed at the required spacing consecutively in

sequence of the concrete placement, unless otherwise approved.

Longitl;dinal Joint

I.:ongituciinal construction joints necessary for lane construction shall be formed
a-;gé,inst su.itébleyside forms with keyways. Keyways may be made of steel or wood
as shown on the drawings. In those instances where the keyed construction joint
is not desigl-nated, an undoweled thickened-edge expansion joint shall be installed.
The edges of joints shall be finished with grooving tools and the edging tools and
space of slots shall be formed along the joint of dimensions as indicated. Provi-
sions shall be made for the installation of tie bars as noted on the drawings,
Before an adjacent slab is constructed against a longitudinal construction joint,
the side of the completed slab shall be painted with a heavy coat of petroleum
asphalt.

Longitudinal contraction joint shall be constructed between the construction joints
as shown on the drawings, and shall be of dummy type. The contraction joints
shall be installed by sé.wix;g a g;:oove into the concrete surface in accordance with
the details indicated in the paragraph (2) above, and as shown on the drawings.
When tie bars are called for, provisions shall be made for the installation of them,

as shown on the drawings.
Tran'sverse Joint

(a.) Extensmn .
Transverse extension joints shali be 1nstalled at the locatmns and spacing as
shown on the drawmgs, and the Jomt shall be mstalled at nght angles to the
. centerlme and perpendmular to the surfa.ce of the pavement. The joint shall

. be so installed andvflmshed to insure complete separation of the slabs.



Expiﬁsion jc';iﬁ‘te shall be of a prenoold ty}-)e‘coni.formin'gv’to these specifications
and the drawings, and shall be spaced as indicated. No section of the ljo“int
material shall be shorter than the width of pavement strip between longitudi-
nal joints. The filler shall be placed below the 'surface as shown on the draw-

ings. All concrete shall be cleaned off the top of the joint material.

For premolded extension joihts which require a plate for added rigidity during
installation, an oiled steel plate cut to the cross section of the pavement and
‘slotted for the dowel bars shall be used to hold the prémoided joint material

in its proper position until the finishing machine has completed its operation.

When called for, extensioh joint shall be equipped with dowels of the dimen-

sions and the spacing and location indicated on the drawings.

When dowels are not equipped, the expansion joints shall be of thickened-edge
type.

(b) Contraction
Transverse contraction joints shall be installed at the locations and spacing as
shown on the' drawings. These joints shall be installed by sawing a groove
into the concrete surface after the concrete has hardened. Dowel bar assem-~

bly shall be installed, when required, as shown on the drawings.

(c) Construction ~
Transverse construction joints shall bé installed in accordance with the
details on the drawings and ordinarily are only needed when it is necessary
to suspend the work for a period of more than 30 minutes and when required
shall be located at a contraction of expansion joint. If the placing of the
concrete has been stopped at any other location it shall not be installed, but

. the fresh concrete shall be removed back to the previously spaced regular

joint,

5.4.3.12 - Filling of Joints

The joints shall be sealed immediately following the curing period or as soon there-
after as wea.ther condltlons perm1t At the time of apphcatmn of the sealmg compound,
the atmosPherlc and pavement temperature shall be above 10 C, and the weather shall

be rainy or foggy

All equipment necEssarY for the proper construction of this work shall be as recom-

LRI v - : .
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mended by the manufacturer of the filler and approved by the Engineer before con-

struction is permitted to start.

The heating apparatus for the sealers shall consist of heating kettle or tank, con-
structed as a double boiler, with a space between the inner and outer shells filled with
oil, asphalt, or other material for heat transfer. The heater shall be equipped to
provide positive temperature control of the sealing material, Direct method of heat~
ing shall not be permitted. The material shall not be heated in excess of the temper-
ature recommended by the manufacturer. Once the material has been heated it shall

be maintained at an even temperature until placed into the joint.

The joint pouring equipment may consist of a hand pouring pot or a mechanical pouring

kettle mounted on wheels with a pouring shoe.

The equipment for cleaning joint openings shall consist of such plows, powered and
hand brooms or wire brushes, air compressors, sand blasters, and if necessary joint

cleaning and grooving machine, as are necessary to produce a satisfactory clean and

dry joint.

Immediately before filling, the joints shall be thoroughly cleaned of all laitance, cur-

ing compound, protrusions of hardened concrete, dirt, dust, and other objectionable

material.

When it is necessary to seal random cracks they shall be cut, grooved and cleaned in

a manner satisfactory for seating by methods and equipment similar to that used for

the joints.

Sufficient joint sealer shall be placed into the joints so that upon completion of the
work, the surface of the sealer within the joint shall be 5 mm below the adjacent pave-
ment surface unless otherwise specified. The Contractor shall "spot up" or refill all
unsatisfactory joints before final acceptance. Any excess filler on the surface of the

pavement shall be removed, and the surface shall be left in a clean condition.

5.4.4 - Requirements for Thickness and Smoothness

5.4.4.1 - Requirements for Thickness

For pavement slab, the average thickness of which, determined as hereinafter pro-
vided, is within 6 mm of the thickness required by the typical cross section shown on
the drawings, the contract unit price bid shall be used in payment.

For .pa‘.véme'nt slab, the average thickness of which, determined as hereinafter pro-



vided,_ is less than the th1ckness shown on the drawmgs by more than 6 mm but by less
than 13 mm an adjusted unit prlce sha.ll be used in pa.yment whlch pnce shall bea.r the’
same ratio to the contract unit pnce as the square of the average thl.ckness of the slab

bears to the square of the thickness spec:.fled on the dra.wmgs.

No additional payment over the unit contract price bid will be made for any slab should
the average thickness of the pavement, determined as hereinafter provided, exceed

the thickness shown on the drawings.

The thickness of the slab shall be determined, at the expense of the Contractor, by
average of slab thickness measurements made on cores taken from selected points,

under the supervision of the Engineer.

In calculating the average thickness of the slab, measurements which are in excess of
the thickness specified on the drawings by more than 6 mm shall be considered as the
specified thickness plus 6 mm and measurements which are less than the specified

thickness by 13 mm or more shall not be included in the average.

The length of pavement deficient in thickness shall be the distance between the nearest
cores of satisfactory thickness and the width shall be the entire width of the paving

lane from which the cores are taken.

When the measurement of any core indicates that the pavement is deficient in thickness
by 13 mm or more, additional cores will be drilled at 6 meter intervals along the
centerline of the lave on each direction from the original deficient core, until two con-
secutive cores indicate that the deficiency in thickness in less than 13 mm, All pave-
ment areas deficient in slab thickness by 13 mm or more shall be considered defective
pavement areas and shall b€ removed and replaced with pavement of the specified
thickness in accordance with all requirements of these specifications, at the Contrac-

tor's expense.

5,4.4.2 - Requirements for Smoothness

After the final curing of the concrete and the removal of the covering material, the
surface shall be swept clean and tested by the Engineer for smoothness by means of a
surface testing machine or mechanical straightedge furnished by the Con‘t;actor, which
will test one or more lines as determined by the Engineer on each separatély poured
lane of the pavement. All surface ;r:;Lrié.tibx';s, 3 mm or more in 3 meter length must
be ground off in an approved manner. In no event shall maximu;li devia.tic;n of a;ctual

Pavement surface from the contour shown be in excess of 13 mm.
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Sectmn of pavement contammg extreme depressxons w1th a depth in excéss of 3 mm in

3

3 meters shall be removed and replaced by the Contractor at his own expense. In no'

case such sectmn shall be less than the full width of the slab in which the depres sion

L

occurs and the length between adjacent joints in each direction.

5.4.5 - Measurement and Pairmerit

Measurement fof‘pay’ment for concrete paverﬂent shall be on the basis of area in square
meters of pavement as specified, in place, completed and accepted, less deductions as

hereinabove required for deficient thickness,

The mea.su:rement, as provided above, shall be paid for at the rate per ‘square meter
tendered for portland cement concrete pavement of the specified thickness which the
rate and payment shall constitute full compensation for furnishing all ingredients
including cement except as herein specified, and preparation and installation of.all
materials, including such transverse and longitudinal joints, joint filler, tie bars and
dowels, for placing, finishing, curing, for all labor, equipment, tools, and incidentals
necessary to.complete the item in accordance with the drawings, specifications, and
as directed by the Engineer, provided, however, that said rate shall be reduced when

and as required hereinabove for deficient thickness.

The rate per square meter of pavement shall be based on the quantity of cement per
cubiec meter of concrete given in the table of Item 5.4.3.4. If a change in cement con-
tent above or below that given in the table of Item 5. 4. 3. 4 is necessary to produce the
desired strength, an adjustment for such increase or decrease will be made, providing
that the rate per square meter of pavement will be revised based upon the difference of

changed cement content in the proportion of the table. .

When an admixtiire is'used and the cement content decreases below that given in the
table, an adjustment will be made, providing that rate per square meter of pavement
will be revised based upon the difference of changed cement content and added admix-

ture content in the proportion of the table.

No adjustment of the rate per square meter of pavement will be made for reasons other

than the cilenges described hereinabove.

PAY ITEM UNIT OF ME\ASUREMENT
;Portland cement concrete ‘ ‘ “
‘pavement -’ - - : LI
. -2 em'thick ~ .t . om@ - L L
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28 cm thick o L
(including .the area of
thickéned edge)

15 emi thick : e -

5.5 - SHOULDER SODDING

5.5.1 - General

This item shall consist of furnishing, hauling, and placing approved live sod on the
prepared areas in accordance with these specifications at the locations shown on the

drawings or as directed by the Engineer,

5.5.2 - Materials

5.5,2.1 -~ Top-soil

The top-soil used for sod-bed shall be suitable for the growth of sed and free from
deleterious amount of gravel, or organic matter, and shall be approved by the

Engineer.

5,5.2.2 - Sod
The sod used for sodding shall be of superior quality obtained from sources approved
by the Engineer, or cultivated on fertile soil, and free from tree roots and woods. It

shall have the size of about 30 em x 30 em and shall have well developed roots,

5.5.2.3 - Fertilizer

Fertilizer shall be commercial product of available plant food elements, and shall
conform to requirements as indicated by the Engineer. It shall be packed in a bag or
other convenient standard container, each fully labeled with manufacturer's guaran-
teed analysis. Standard quantity of fertilizer per square meter to be used for shoulder

sodding shall not be less than 70 gr.

5.5.3 - Sodding

5.5.3.1 - Preparation of Sod-bed

Top-soil used for sod bed shall be pla.ced and spread 50 smoothly tha.t, after sodd1ng,
Shoulder surface w111 be exactly' at the requlred line, grade, and cross sectmn' as
shown on the dra.vs;mgs After topsml spreadmg, half of the spec1f1ed fert111zer quant1ty
shall be applied. Any area which has become compacted by the process of sod-bed
construction shall Ig_e scarified to a’ depth of at least 3 cm by employing the approved

method, . L A
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5.5.3.2 - Sodding Operation

.

Sodding shall be performed in suitable season, especially avoiding dry season.

Sod shall be hauled and stored in such a manner that it will be protected against direct

sunshine, provided with good ventilation, and drying avoided.

After the sod-bed has been prepared as specified in subparagraph 5.5. 3.1, sod will be
placed in block pattern, with sod covering 70% of the required area. Sod bleck shall

be placed in smooth finish and be compacted firmly in contact with sod-bed by tan;ping
or rolling with approved equipment. Following compaction, cover soil with the remain-

ing half of the fertilizer shall be uniformly spread on the entire surface for sodding,

5.5.3.3 - Watering

The sod shall be watered as soon as it evidences drying. Sufficient water shall be
applied to wet sod completely. Watering shall be done in such a manner as to prevent

erasion due to application of excessive guantity.

5.5.4 - Finishing

After the sodding operation has been carried out, the edges of all sodded areas shall
be kept smooth and shall conform to the cross sections shown on the drawings. At
junction with pavement, the surface of the sodded shoulder shall be within plus or

minus ! ¢m of the fixed elevation surface.

5.5.5 - Repairs

In any case of erosion or damage to the sodded areas prior to their acceptance, the
Contractor shall make the necessary correction. Faulty and incomplete work shall

also be repaired or corrected by the Contractor.

5.5.6 - Measurement and Payn:lent

Measurement for payment for shoulder sodding shall be on the basis of area in square

meters of sodding, completed and accepted.

The rate tendered under the pay item of shoulder sodding shall be the full compensa-

tion for furmshmg all labox, equ1pment and materials, except as otherwise provided,

T

necessary to complete the work 1nc1udmg preparat:.on of sod-bed, sodding, watering,

fmlshmg, ma.mtenance, and other 1nc1denta1 ltems of work in accordance with the

draw1ngs, specﬁ:catxons, and as du'ected by the Eng:.neer.

PAY ITEM . UNIT OF MEASUREMENT
Shoulder sodding mé



5.6 - GRADED AREA SEEDING

5.6.1 - General

This item shall consist of £urmsh1ng and seedmg on the graded areas in accordance

with these specﬁlcatlons at the locations shown on the drawings or as directed by the

Engineer,

5.6.2 -« Material

5,6.2.1 - Seed

The seed used for graded area seeding shall be of superior quality obtained from re-.
liable growers approved by the Engineer. The minimum percentage of pure live seed
of each species in each lotf of the field test shall be more than the percentage indicated

by the Engineer., Seeds which have become wet, moldy, or otherwise damaged in

transit or storage will not be acceptable.

5.6.2.2 - Fertilizer

Fertilizer shall conform to the requirements specified in subparagraph 5.5, 2. 3.

5.6.3 - Seeding

5.6.3.1 - Preparation of ground surface

Prior to seeding, the ground surface to be seeded shall be harrowed to a depth of 3 to
5 cm by approved equipment, and any unsuitable surface for the growth of seed shall

be covered with fertile top-soil in a depth about 3 cm, as directed by the Engineer.

5.6.3.2 - Seeding operation

Standard quantity of materials per square meter to be used for seeding are as follows:

Seed 15 gr,

Fertilizer 70 gr,
Seeding shall be performed in suitable season, especially avoiding dry season. When
the weather is not windy or rainy, the materials specified above shall be uniformly
applied on the prepared surface. After seeding, and before the weather conditions
change unfavorably, the seeded surface shall be lightly compacted for holding the
seeds and lightly sprinkled with water. A

5.6.3.3 - Watering

The seeded area shall be watered as soon as it bears evidence of dryness which would .

Prevent the seeds from grow:.ng Addltmnal apphcatmns for curing shall be made as

directed by the Engmeer Watenng shall be done in such a manner as spec1.f1ed in
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subparagraph 2.5. 3. 3. - - T

5.6.4 - Finishing

The seeded graded area shall conform to the cross sections, gradés as shown on the

drawings.

5.6.5 - Repairs

In any case of erosion or damage to the seeded areas prior to their acceptance, the
Contractor shall make the necessary correction. Faulty and incomplete work shall

also be repaired or corrected by the Contractor.

5.6.6 - Measurement and Payment

Measurement for payment for graded area seeding shall be on the basis of area in

square meters of séeding, completed and accepted.

The rate tendered under this pay item of graded area seeding shall be the full com-
pensation for furnishing all labor, equipment and materials, except as otherwise pro-
vided, necessary to complete the work including preparation of ground surface, seed-
ing, watering, finishing, maintenance, and other incidental items of work in

accordance with the drawings, specifications and as directed by the Engineer.

PAY ITEM UNIT OF MEASUREMENT
Graded area seeding m2

5.7 - MARKING

5.7.1 - General

This item shall consist of the painting of numbers, markings and stripes on the sur-
face of runways and taxiways applied in accordance with these specifications and at

the locations shown on the drawings or as directed by the Engineer.

5.7.2 - Materials and Equipment

5.7.2.1 -.Materials

Paint shall be well ground, shall not settle, cake or thicken in the container, shall be
well broken up with & paddle to a smooth consistency, and shall show easy brushing
and spraying properties. All paint materials shall be delivered to the site in the

manufacturer's original containers, .
Runway marking shall be white reflective paint, conforming to the requirement of

Federal Specification TT-P-0085. Taxiway marking shall be yellow non-réflective
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paint, conforming to the requirément of Federal Specification TT-P-115 or JIS K 5491.

xoe

B1tum1nous surface sealer shall be a v1ny'1 resin based materlal recommended by the

paint maker for th1s purpose

5.7.2.2 - Equipment

Any equiprnent to be used for painting shall be suitable for this work, and shall be ap-
proved by the Engineer.

5.7.3 - Painting

5.7.3.1 - Preparation of Surface

Surface to be painted shall be thoroughly cleaned of scale, dirt, oil, grease or other
foreign materials before painting. Where existing markings protrude beyond the new
markings, the protrusion shall be obliterated with the' paint of a color closely match-

ing that of the concrete surface, or shall be ¢leaned off with suitable solvent.

Surface of concrete joints in the area to be painted shall be coated carefully with the

specified bituminous sealer.

5.7.3.2 - Painting Operations

All painting work shall not be done when the pavement is wet or damp, nor in rain, or
dust storms are forecast or are likely to occur during the time required for the paint
to dry sufficiently to lose its tack. Paint shall be applied with approved equipment or
shall be spread carefully with suitable paint brush by hand at the rate of 0.5 4 per
square meter. When marking is painted by hand, painting shall be done in two layers,

first and final, as directed by the Engineer.

At the completion of the work on any marking, all areas will be cleaned of paint spots,

dribbles and overspray so as to show a clean, sharp, even edge.

5.7.4 - Protection and Repairs

Newly painted surfaces shall be protected against damage by vehicles or foreign mat-
ter during the time required for the-paint to be sufficiently dry to withstand traffic.
Any damage to newly painted marking due to the failure on the part of the Contractor

to protect this work shall be repaired to correct hy the Contractor.

5.7.5 - Cooperation for Aircraft Operations

The Contractor will be given every cons1deratmn possﬂale in regard to aircraft traf-
fic, The ex1st1ng runway where the Contra.ctor is workmg w111 be closed to au-crait

traffic durmg 1nd1cated work1ng penod However, it may be necessa.ry' on occasmns
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to open a runway on which the Contractor is working, at a very short notice, in order
to permit an emergency Iandmg or the other aircraft operatmns. If such cases should
arise, the Contractor, upon being n0t1fled shall 1mmed1a.te1y clear the runway of

personnel, equipment and materials.

5.7.6 - Measurement and Payment

The measurement for payment for marking shall be on the basis of area in square

meters of marking, completed and accepted.

The rate tendered under this pay item of marking shall be the full compensation for
furnishing all labor, equipment and materials, except as otherwise provided, neces-
sary to complete the work including preparation of surface, painting, protection,
repairs and other incidental items of work in accordance with the drawing, specifica-

tions and as directed by the Engineer.

PAY ITEM UNIT OF MEASUREMENT
Runway marking m2
Taxiway marking m?

5.8 - CONCRETE CULVERTS

5.8.1 - General

The work covered by this item of the specifications consists of furnishing all labor,
equipment and materials, and the performance of all work necessary to construct

reinforced concrete culverts, headwalls, and wingwalls.

All works shall be done strictly in accordance with the drawings, specifications, and

as directed by the Engineer.

5.8.2 - Unclassified Excavation
Trenches and foundation pits for structures or structure footings shall be excavated to

the lines and grades or elevations shown on the drawings or as directed by the

Engineer. .

.

The excavation shall be of sufficient size to permit the placing of the full width and

length of the structure or structure footings shown.

.

The elevations of the bottoms of footings, as shown on the*ch:*angs, shall"be con-
sxdered as approxxmate only, and the Engmeer may order. in writing, cha.nges in

dxmensmns or elevations of footlngs necessary to secure a satisfactory foundation.
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After each excavation is completed, the Contractor shall notify the Engineer to that
effect, and concrete or reinforcing steel shall be placed after the Englneer has ap-

proved the depth of the excavation and the character of the foundation mater:.als.

5.8.3 - Backf:.lhng

After a structure has been completed, backfllhng w1th approved materials shall be
accomplished by a.pply'mg the fill m horizontal layers not to exceed 30 cm in loose
depth, under paved area and shoulder shall be compacted to not less than 95% of max-

imum density obtained when tested m accordance with JIS 1211 (Modified A.A.5.H. O.)

In other fill section, the materials shall be compacted to not less than 90% of maximum

density.

5.8.4 - Gravel fill for Structure Bed

The Contractor shall supply the gravel of quality and grading approved by the Engineer

and shall place and compact the gravel in a manner satisfactory to the Engincer.

5.8.5 - Concrete

5.8.5.1 - Materials

(a) Aggregates

The Contractor shall furnish the coarse and fine aggregates for structural con-
crete from any sources approved or directed by the Engineer, and such aggre-

gates shall be natural gravel and sand. -

The aggregates shall have a reasonably uniform and stable moisture content.

(1) Coarse Aggregate
The coarse aggregate shall be separated into nominal sizes and shall be ’

graded as follows: ) o
Minimum percent retained

Designation of size Nominal size range on screen indicated
20 mm aggregate 5to 20 mm 50 percent on 10 mm screen
40'mm aggregate 20 to 40 mm 50 percent on 25 mm screen

(2) Fine Aggregate . L .

. .The fine aggregate, as batched, shall be well graded and shall conform to the

following limits:



¢ Individual percent by
Screen designation weight retained on screen

Mean opening (mm)

10 0

5 0-5
2.5 ’ 515
1.2 ‘ 10 - 25
0.6 10 - 30
0.3 \ 15 - 35
0.15 12 - 20
Pan 3-7

{(b) Cement

All of cement used for structural concrete shall conform to the provisions for

" ordinary Portland cement in JIS R-5210,

5.8.5.2 - Construction Methods

All machinery and equipment owned or controlled by the Contractor, which he proposes
to use on the work, shall be of sufficient sizes to meet the requirements of the work,
and shall be such as te produce satisfactory work, all work shall be subject to the

inspection and approval of the Engineer.

() Concrete Proportion

The mix to be used to described in the table below.

Item Mix designation
Minimum compressive
strength age 28 days: (kg/cm?) 240
Maximum size of aggregate: (mm) 40
Cément- contex;t: (kg/m ) 320
Air e;ltrained: (%) 4.5
Mixing water: Erom 50 to 75% of the weight

of cement
The amount of cement content above shown are not final but the Engineer may
change the above amounts of cement content according to the future test results

of concrete.

{b) Forms

Concrete shall not be placed until all the forms and reinforcements have been



(<)

(a)

inspectéd and approved by the Einlgineei:.

Forms shall be of suitable material and shall be the type, size, shape, quality,

and strength suited to build the structure as designed on the drawings.

The forms shall be true to line and grade and shall be mortartight and sufficiently

rigid to prevent displacement and sagging between supports.
The Contractor shall bear responsibility for their adequacy.

The surfaces of forms shall be smooth and free from irregularities, dents, sags,
and holes. The internal ties shall be arranged so that, when the forms are
removed, no metal will show in the concrete surface or discolor the surface when
exposed to weathering. All forms shall be wetted with water or with a nonstaining

mineral oil which shall be applied shortly before the concrete is placed.

The forms shall not be removed before the expiration of at least 30 hours from
vertical faces, walls, slender columns, and similar structures, forms supported
by falsework under slabs, beams, girders, arches, and similar construction shall
not be removed until tests indicate that at least 60% of the design strength of the

concrete has developed.

‘

Pla;cing Reinforcement bars )

All reinforcement bars shall be accurately placed, as shown on the drawings or
specified by the Engineer, and shall be firmly held in position during concreting.
Bars shall be fastened togeth{er at intersections. The reinforcement bars shall be

supported by approved metal chairs.

Shop drawinés, lisfs, and bending details shall be supplied by the Contractor when
requiz.:éd[ ’ \

Placing Concrete

All concrete shall be placed during daylight, unless otherwise approved. The con-
crete shall not bé placed until the depth and character of foundation, the adequancy

of forms and falsework, and the placing of the steel reinforcing have been approved.

‘ -

Concrete shall be placed as soon as practicable after mixing and in no case later

than 1 hour after water has been added to the mix.

The method and manner of placing shall be such as to avoid segregation and dis-

placement of the reinforcement.



.

The concrete shall be compacted with sm.ta.ble mechamcal v1brator operatmg with-
in the concrete. When necessary, vibrating shall be supplemented by hand spading

with suitable.tools to assure proper and adequate compaction.

Vibrators shall be manipulated so as to work the concrete thoroughly around the

reinforcement and into corners and angles of the forms.

The vibration at any joint shall be of sufficient duration to accomplish compaction

but shall not be prolonged to such an extent as segregation occurs.

{e) Construction joints
When the placing of concrete is suspended, necessary provisions shall be made

for joining future work before the placed concrete takes its initial set.

For the proper bonding of old and new concrete, such provisions shall be made for
grooves, steps, keys, dovetails, reinforcing bars or other devices as may be
prescribed. The work shall be arranged so that 2 section begun on any day shall

be finished during daylight of the same day.

Before depositing new concrete on or against concrete which has hardened, with
surface of the hardened concrete shall be cleaned by a heavy steel broom, rough-

ened slightly, wetted, and covered with a neat coating of cement paste or grout,

(f) Curing and Protection
All concrete shall be properly cured and protected by the Contractor. The work
shall be protected from the elements, flowing water, and from defacement of any

nature during the building operations.

The concrete shall be cured as soon as it has sufficiently hardened by covering
with an approved material. Water-absorptive coverings shall be thoroughly

saturated when placed and kept saturated for a period of at least 3 days.

All curing mats or blankets shall be sufficiently weighted or tied down to keep the
concrete surface covered and to prevent the surface from being exposed to cur-
rents of air, Where wooden forms are used, they shall be kept wet at all times
until removed to prevent the vpening of joints and drying out of the concrete.
Traffic shall not be alléwed on concrete surfaces for 7 days after the concrete has

been placed,

5.8.6 -'Measurement and Payment

(a) Measurement
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(1)

(2)

(3)

{4)

N . e ' PR B N . RPN o < s~ . - e s [
Measurement for payment for unclassified excavatioh shall be thée number of
cubic meters, measured in original position, of material excavated in accord-

ance with the drawings, or as directed by the Engineer.

Measurement for payment for preparing gravel bed for structure and for back-
filling shall be the number of cubic meters measured in place placed and

compacted.in accordance with the specifications.

Measurement for payment for concrete shall be the number of cubic meters
of concrete, complete in place and accepted. In computing the metric volume
of concrete for payment, the dimensions used shall be those shown on the

drawings or ordered by the Engineer.

Measurement for payment for reinforcing steel shall be the calculated theore-
tical number of weight placed as shown on the drawings, complete in place

and accepted.

b} Pa ent
( ym

Payment will be made at the contract unit price per cubic meter for unclassified

excavation for structures, at the contract unit price per cubic meter for gravel fill

for structure bed, at the contract unit price per cubic meter for concrete for the

structures, at the contract unit price per weight for reinforcing steel, and at the

contract unit price per cubic meter for backfilling.

These prices shall be full compensation for furnishing all materials and for all

Preparation, excavation, and placing the materials and for all labor, equipment,

tools, and incidentals necessary to complete the structure.

(1)
(2)
(3)
(4)
(5)

PAY ITEM UNIT OF MEASUREMENT
Uncl.'-:ts sified excavation m3
Gravel fill m3
Structural concrete m3
Reinforcing steel ton
Backfilling m3

5.9 - REMOVAL OF EXISTING FENCE

5.9.1 - General )

This work shall comprise all labor, materials and plant, and the periormance of all
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work necessary for the removal, transportation and reinstallation of existing fence as

shown on the drawing or directed by the Engineer.

5.9.2 - Fence

Fence, to be removed, shall be barbed wire fence with concrete posts, anchor and

strainers.

The barded wire fence already constructed around the existing runway shall be salvaged,

cleaned and reinstalled in a new location in extension runway area under the direction

of the Engineer.

5.9.3 - Measurement

Measurement for payment for removal of existing fence shall be on the basis of the

length in meters of existing fence, satisfactorily salvaged and cleaned.

5.10 - ELECTRICAL INSTALLATIONS

5.10.1 - General

5.10.1.1 - Scope

This item covers the manufacture, testing before shipment, transport to site, erection

and testing at site, and putting into operation of the following: -

Electrical equipment and materials for airport illumination accompanying the expan-

sion of the runway.

(1) Runway Lights

(2) Runway Threshold Lights

(3) Stopway Lights

(4) Taxiway Lights for Turning Pan

{5} Wind Cone

{6) Control Panels for Lighting system
(7) Constant Current Regulator

(8) Distribution Cabinet

{9) Change-over Switch

(10) Power Receiving Cubicle

(11) Cable Systems for Illumination and Others
(12) Others

5.10.1.2 - Applicable Standards




{a) Design, manufacture, tests and inspection of the equipment and materials shall be
according to the standards of Japan Civil Aviation Bureau (JCAB), and the stand-

ards and recommendations of ICAO.

For equipment not described in the standards of the JCAB, reference shall be

made to the undermentioned Publi¢ Standards in Japan.

(1) Japan Industrial Standards (JIS)

(2) Standards of Japan Electrical Machinery Manufactures' Association (JEM)
(3) Standards of Japan Cable and Wire Manufacturers’ Associatien (JCS)

(4) Electrical Standards of the Institute of Electrical Engineers, Japan (JEC)

(b) The installation work at site shall be in accordance with the regulation of Electri-

cal Code in Japan, or equivalents.

5.10.1.3 - Existing Installations

In performance of the work, special care shall be taken not to damage the existing
installations, and in case any damage should occur, the repair work shall be carried
out at the responsibility of the Contractor in accordance with the direction of the

Engineer,

5.10.1.4 - Cable Markers

The concrete marker slabs shall be placed according to the direction of the Engineer,
at the following locations,

Cable connections.

Curves of cable run.

Points 100 m apart in straight cable run,

5.10.1.5 - Ground Markers

Where the grounding positions are neceséary the ground markers shall be placed in

accordance with the Engineer's direction.

5,10.1. 6 - Paint Finish

All metal parts shall be painted with one coat of anticorrosion paint, and two coats of

finishing paint.

5.10.1.7 - Removal of Installations

The removal of unnecessary installations shall be carried out at the responsibility of

the Contractor in accordance with the Engineer's direction,

3.10.1.8 - Temporary Installations
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In the process of the work, temporary installations shall be made in such a way that

it does not interfere with the existing operation of the airport, in accordance with the

Engineer's direction,

5.10.1.9 - Test at Site

After the completion of this work, at the indication of the Engineer, following tests

shall be carried out by the Contractor.

(1) Inspection
(2) Load test

(3) Operation test

{4} Insulation resistance measurement

(5) High voltage test

(6) Ground resistance measurement

5.10.2 - Specifications for Equipment

5.10.2.1 - Runway Lights

(a) High Luminous Intensity Marker Lights

Runway lights are to be of surface-type and also be in accordance with the speci-

fication No. 132 (for H-6 Type High Intensity Marker Lights) of Japan Civil

Aviation Bureau {JCAB).

(b) Light Bases

Light bases are designed in accordance with FAA Standard L-809 as indicated in

the attached drawing.

(¢} Insulating Transformers

Insulating transformers shall be in accordance with Specification No. 99 {for Rub-

ber Insulating Transformers utilized in Series Lighting Circuit) of JCAB, under

the type LT-200 (6. 6 Amp 200 Watts, 50 Hz, a-c).

(d) Quantities of the Equipment

(1) Runway Lights (White-white),
(

(3)

(4) “Insulating Transformer, 6.6 A
(5) Light Bases

{6) Spare Parts

2) Runway Lights (Yellow-white),
Runway Lights (White-yellow),

200 W
200 W

200 W

200 W

16 ea,

9 ea,
10 ea.
35 ea.
35 ea.



Lamps . 200 W 100 ea.

Breakable Couplings 20 ea,
Lenses 20 ea.
High Luminous Intensity Lights H-6 Type 10 ea.
Insulating Transformer L-200 type 1 ea,

5.10.2.2 - Runway Threshold Lights

() High Intensity Marker Lights
Runway threshold lights shall be surface type according to the specifications
No. 132 (Type H-6 High Intensity Marker Lights) of JCAB, and the color shall be

air-control color - green.

(b) Light Bases
As shown in the drawing the light bases shall be in accordance with FAA Regula-
tion, L-809,

(¢) Insulating Transformers
The insulating transformers are to be in accordance with specification No. 99

(Rubber insulating transformer for the series lighting circuits) of JCAB.

(d) Quantity of Equipment

(1) Runway threshold lights (green) 200 W 28 ea.
{(2) Insulating transformers 6.6 A 200w 28 ea.
(3) Light basis : 28 ea.
(4) Spare parts
Lamps 200w 100 ea.
Breakable couplings 10 ea.
Lenses 10 ea.
High luminous intensity lights H-6 Type 5 ea,
Insulating transformer LT-200 Type 1 ea.

5.10.2.3 - Stopway Lights

{2) High Luminous Intensity Marker Lights
Stopway lights shall be surface-type designed according to the specification No. 132
(for Type H-6 High Intensity Marker Lights) of JCAB. The light color shall he

air-control color - red.

(b) Light Bases



(<)

(d)

As shown in the drawing, the light bases shall be in accordance with FAA Standard
L.-809.

Insulating Transformers
The Insulating Transformers shall be designed according to the specification
No. 99 (for the Rubber Coated Insulating Transformers utilized in the series light-

ing system) of JCAB.

Quantities of the Equipment

(1) Stopwa:y Lights {red), 200 W 6 ea.
(2) Insulating Transformers 6.6 A 200 W 6 ea.
(3) Light Bases 6 ea.
(4) Spare Parts
Lamps 200 W 6 ea.
Breakable Couplings 3 ea.
Lenses 3 ea.
High Luminous Intensity Light H-6 Type 2 ea,
Insulating Transformer LT-200 Type 1 ea,

5.10.2.4 - Taxiway Lights for Turning Pan

(a)

(b)

(c)

(d)

High Intensity Marker Lights

The Taxiway Lights for the Turning Pan shall be surface-type and shall be
designed according to the specification No. 143 {Type M-1 High Intensity Marker
Lights) of JCAB. The color of light shall be air-control color - blue.

Light Bases

As shown in the drawing attached, these shall be in accordance with the FAA
specification L-809.

Insulating Transformers

The Insulating Transformers shall be designed according to specification No. 99

(for the Rubber Coated Insulating Transformers utilized in the series lighting

system) Type LT-200 (6.6 A 200 50 Hz) or JCAB.

Quantities of the Equipment il

(1) Taxiway Lights for Turning Pan 45 W 5 ea.
(2) Insulating Transformers 6.6 A 200w 5 ea.
(3) Light Bases 5 ea,
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(4) Spare Parts

Lamps 45 W 100 ea.
Breakable Couplings 5 ea.
Lenses 10 ea.
High Luminous Intensity Light M-1 Type 2 ea.
Insulating Transformers LT-200 Type 1 ea.

5.10.2.5 ~ Wind Cone

{a} Wind Cone
The wind cone shall be designed according to the specification No. 90 {for Type-I
Wind Cone) of JCAB,

(b) Principal Specifications

(1) Type: Type I

(2) Rating: Continuous-rating within the temperature range
-30°C - +55°
wind velocity max. 35 m/sec.

(3) Voltage: 100 volt

{4) Lamps: 200 W x 4 lights
100 W x 1 light

(5) Weight: not more than 250 kg.

(¢} Quantities of the Equipment

(1) Type - I, Wind Cone 1 ea.
(2) Spare Parts
Lamps 200 W 30 ea.
Lamps 100w 30 ea.
Obstruction Lights OM-3 Type 3 ea.

5.10.2, 6 - Constant Current Regulator

{a) Constant Current Regulator
The constant current regulator shall be according to the specification No. 208 (for

Type CR Constant Current Regulator) of JCAB,
(b) Prineipal Speci.fica.tions

(1) Type: Type CR-30
{2) Output Rating: 30KVA 6.6 A

5-47



(e)

A

. (3) Dimensions: -.- Height 1,900 mm

Width 1, 900 mm
Depth 900 mm
(4) Input Voltage: 380 Volts, 50 Hz,

* Bingle phase .

(5} Input Transformer -

Voltage Tapping: 400 V, 380 V, 36(5 V, 340V
{6) Arresters: Valve type Arrester 2 ea,
{7} Current Recording
... System: Direct operatif)n system ;
{8) ' &)the:r.:s -

The distribution cabinet to be installed on the left of the regulator, viewed

from the front, on the common base.

Quantities of the Equipment

{1) Type CR-30, Constant Current Regulator 1 ea.
{2) Spare Parts Lamps 20 ea.
Signal lamp (red and green) 1 lot
Fuses 1 lot

5.10.2.7 - Control Panels for the Operation of Various Lights

(2)

(b)

Control Panels

The control panels shall be provided for the control of the runway lights, runway
threshold lights, stopway lights, taxiway lights for turning pan, aeronautical
beacon, wind cone and obstruction lights. The controlling switch, which confrols

the intensity of runway lights in five stops, shazll be equipped on each panel.

Principal Specifications

(1) Outer Dimensi.ons: Height, 250 mm
Width, 300 mm
Depth, 200 mm
{2) Construction: ’ Switches and other controlling devices are mounted

on the upper panel, while the top-door type cover-
ing is secured. Control cables is drawn'from the
lower side. The housing is made of steel sheet of

+

a thickness 1.6 mm or more.



(3)

Control Power Supply: 110 vV, 50 Hz, Single-phase o

(4) Main Devices: Control Switch, - . 9Yea.
Light Intensity ; R .
Controlling Switch 1l ea,
Terminal Block 30 terminals

or less
(5) Applicable Specifica-
tions: FAA L-821
{c) Number of Equipment
(1) Control-panel (installed in vault Room) 1 Panel
(2) Control-panel (installed in Control Tower) 1 Panel

For the Control-panel in the vault-room, the change-over

switch for local and remove operation is mounted.

5.10.2.8 - Distribution Cabinet

(2} Distribution Cabinet

(b)

Distribution of power to the runway lights, the runway threshold lights, the stop-

way lights, the taxiway lights for turning pan, the aeronautical beacon, the wind

cone, the obstruction lights and the transformers for the control source, is made

at the distribution cabinet,

Principal Specifications

(1)

(2)

Outer Dimensions: Height 1,900 mm
Width 1,000 mm
Depth 900 mm
Construction:

The cabinet shall be indoor type. On the front panel the ammeter, the volt-
meter and indicating lamps are mounted, and circuit-breakers are so

arranged as can be operated from the front.

Steel housing is of the sa.n;e specifications as the Type CR current regulator
and is provided adjacent to the right side, viewed from the front, the CR-type
current re.gula.tor 13 J.nsta.lled on the common base.

Power Input “ \

The power supphed from the change over sw1tch is 380V, s1ng1e phase, 50

Hz. And the power from the main power panel is 380/220 V, 3 phase, 4 wire



system, 50 Hz.

(4) Main Devises:

a)
b)
c}
d)
e)
f)
g)
h)
i)

i

k)
1)

m}

Distribution circuit breaker, 2P  225AF
Distribution circuit breaker‘, 3P 30AF
Distribution circuit breaker, 1P 15AF
Square-type voltmeter, 500V

Selection switch for voltmeter
Square-style ammeter (including CT) 154
Selection switch for ammeter
Square-style ammeter (including CT) 100A

Auto-transformer for control source,
1,500VA, dry-type, 50 Hz, 220V/110V,
single phase:

Auto-transformer for the wind cone,
1,500VA, dry-type, 50 Hz, 220V/110V,
single phase:

Electro-magnetic Contactor, 600V, 2a-2b:
Auxiliary relay, 500V, 4a-4b:
Terminal Block, for power,
for control,
Spare Parts
Lamps
Signal lamps

Fuses

5.10.2.9 - Change-over Switch Cabinet

(a) Change-over Switch

o

—_ b e ke DN W

ea.
€a.
ea.
ea.
ed.
ea.
ea.

ea.

ca.

ea.
ea.
ea.
lot
lot

lot
lot

lot .

The change-over switch shall be installed in the location of the existing switch.

Its function is to change the power supply system between city service and

independent generator.

signal lamps.

(b) Construction

This switch shall be provided with auxiliary switches and

The switch is mounted inside the steel cabinet, which is a front door type,

indoor, wall mounted model, and may be wired from above or below. The switch

is operated with the handle provided outside the cabinet.

{c) Numbers of Equipment
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(1} Knife switch, 3 pole-double-throw, 500A 1 ea.
(Including Steel Cabinet)
(2) Spare Parts Signal lamps 4 ea,

5.10.2.10 - Power Receiving Equipment

(a}

(b)

Power Receiving Equipment

One power receiving cubicle, outdoor ‘type, is installed 2 meters from the existing

6.6 KV power line pole.

Principal Specifications

(1) Outer Dimensions: Height 2,400 mm
Width 2,400 mm
Depth 1,800 mm

(2) Construction;

The steel cabinet shall be outdeor type, with the front and back doors secure

and watertight, heat-resistant and corrosion-proof.

The ammeters, volt-meters, indicating lamps, Watthour meter, switches and
others, are mounted on the inside panel of the front side, and can be read

irom outside the cubicle.

(3) Input voltage: 6600V, 3-phase, 50 Hz.

(4) Output voltage: 380v/220v, 3-phase, 4-wire system

(5) Main Devices
a) Cabinet 1 ea.
b) Metering out fitting for trading use l set

(This shall be supplied with calibration certificate issued

by a National Electric Authority of the manufacturer's

country. )

c) Disconnecting switches 1P single throw 3 ea.
7.2 KV

d) Zero phase current-transformer 1 ea,

e} Oil circuit breaker 250 MVA, 7.2 KV 1 ea.
(With under voltage trip)

f} Potential transformers 6600V/110V 2 ea.

g) Current-transformers 304/5A 2 ea.

h) Grounding relay 1 ea.

i) Overcurrent relays 2 ea.
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i

Single-phase transformers oil-immersed,

Natural-cooling,

Current transformer,

Distribution circuit
breaker

Square-style ammeter,
Square-style ammeter,
Square-~style voltmeter,
Square-style voltmeter,

hSele ction switches for
amrneter

Selection switches for
voltmeter

Watt meter (For trading,
combined use with item (b))

Air ventilating fans, 30 cm

(with switch)

Hook stick for disconnecting

switch

Other

Spare parts
Lamps
Signal lamps

Fuses

5.,10,2.1) - Wires and Cables

(a) Types and Approximate Quantities

6600V/220V
75 KVA, 50 Hz

Primary tap voltage, 6900V,
6600V, 6300V, 6000V, 5700V

400A/5A

3P 600AF
30A

400A
9000V
500V

—

ea.

ea.,

ea.

ea.,

ea,

— = . =

ea.

1 set

1 lot
1 lot
1 lot

Undermentioned quantities are approximate and use for only reference.

Necessary quantities for this work shall be supplied by the Contractor. Then, the

Contract price is not modified,

(1) Power cable,
from the cutout switch
cubicles

(2) Power cable,

6KV BN 14mm? x 3C

600V RN 200mm? x 3G
600V RN 200mm? x 1C

18 m

35m
35 m



from the cubicle to the change-over switch. )

(3) Power cable 600V RN 38mm? x 2C 28 m
from the switch to the distribution cabinet.

(4) Power cable, 600V RN  8mm?2 x 4C 8 m
from the main power panel to the di;',tribution cabir;et.

{5) Cable for airport illumination, 5 KV butyl-rubber insulated,

chloroprene-sheathed cable 8mm? x 1C

Power supply for the runway

lights, etc. 3,200 m
(6) Cable for wind cone 600V RN 38mm? x 2C 850 m

from vault room to the wind-cone

{(7) Cable for control circuits, CVV 3,5 mm?2 x 22C 350m
from vault room to the control tower,

(8) Cable for control circuits, CVV 3,5 mm? x 18C 10 m
wiring in the vault room

{9) Ground-wire bare annealed copper, 8 ram?2 3,500 m

(b) Methods of Connection
Unless specified otherwise, connections of wires and cables shall be by compres-
sion connectors.

{c) Cable-end Finishing
6 KV BN 14 mm? x 3G cable shall be end-treated for both indoor and outdoor

services.

5.10.2.12 - Miscellaneous Materials

Conduit tubes, paint, cement, and other items deemed necessary for this work, shall

be supplied and comply with the high grades specified in relevant standards.

5.10.2.13 - Electrical Instrument

The following items shall be supplied for maintenance use.

(1) Circuit tester (YEW L-22T or Equivalent) 1 set
(2) Insulation tester {500 V, 100 Megohm) 1 set
(Megger)

5.10.3 - Specifications for Work

5.10.3.1 - Installation Work for the Runway Lights, etc.

(2) Outline
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(b)

(e)

(d)

(1)

(@)

The work includes the installation, piping and wiring of the runway lights,

runway threshold lights, stopway lights and turning pan taxiway lights.

Arrangement of all lighting equipment and cable connections is performed as

shown in the accompanying drawings.

Removal of the Existing Lighting and Cables

Removal work of the existing lights, cables, insulating transformers, and light

bases shall be performed in accordance with the Engineer's directions.

Installation of Lighting Equipment

(1)

(2)

(3)

(4)

(5)

All lighting fixtures are mounted on individual bases together with their
insulating transformers. Work shall be done in accordance with the accom-

panying drawings.

Light bases are of concrete placed at site, and the lights installed horizontal-
ly (withint2°)

The item number of the lights is marked in red paint on the surface of the

light bases in accordance with the Engineer's directions,

The secondary terminals of the insulating transformers are connected with

chloroprene-sheathed cable (600V 2 C x 3. 5mm?)

The primary terminals of the insulating transformers, are to be connected
with rubber-insuiated chloroprene-sheathed cable (5KV 1C x Smmz) with

plugs and receptacles attached.

Laying of Cable

(1)

(2)

(3)

(4)

(5)

Cables shall be of butyle rubber insulated chleroprene-sheathed cable, 5KV
1C x Smmz, defined in specification No. 111 of JCAB.

Both ends of the cable shall be connected with the airport lighting plug-
receptacles, defined in specification No.57 of JCAB.

After measurement on site, the length of the cable may be adjusted as neces-

sary and then buried directly in accordance with the Engineer's direction.

‘The cable portions which need to be buried directly, shall be laid using vinyl

pipe protection.

On connection of cables, adhesive tape shall be wound twice round and then
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vinyl tape shall be wrapped once round and finished.
(e) Laying of Ground Wire
{1) 8mm? bare copper wire shall be used as the ground wire.
{(2) A copper-clad, ground rod, size 14mmg x 1.5m, shall be used in grounding.
(3} The work shall be done in accordance with the accompanying drawings.
(f) Arrangement of Aircontrol Color in the Lights

(1) The runway lights shall be made white~white. Those installed from the run-

way end to the 600 m point are to be made white-yellow, yellow-white.
{2) The runway threshold lights shall be made green.
{3) The stopway lights shall be made red.
(4) The turning pan taxiway lights shall be made blue.

(5) Existing runway lights shall be re-arranged in accordance with ICAO Regula-

tion,
fg) Duct for Crossing of Runway

(1) Duct for crossing of expansion runway shall be constructed, ‘and span of duct

shall be about 200 m as indicated in the drawing.
The duct is constructed same as the existing one.

(2) Duct for crossing of the holding apron, which is the expansion portion, and

shall be extended from the existing duct,

5.10. 3.2 - Installation of the Wind Cone

{2) Outline

This work includes the installation and wiring of the wind cone,
{b) Installation of the Wind Cone

(1) The wind cone is to be installed on the concrete base made in accordance with

the accompanying drawing.

(2) A circular-zone of conerete structure shall be installed encircling the wind
cone, the surface of which shall be covered with white mortar and painted

with tar. The work shall be done according to the accompanying drawing.
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y

Laying of Cables
(1) Rubber insulated chloroprene-sheathed 2C x 38mm2 600V cable is to be used.

(2) After survey at site, the cable shall be adjusted to the necessary length and

laid, according to the Engineer's direction.

The length of directly buried portion is about 350 m, and the length of main

cable laid in duct is about 550 m.

(3) The portion of newly laid cable, which is to be buried directly, shall be laid

using vinyl pipes exclusively to protect the cable,

(4) The connection of cables shall be made at hand holes, any connection not at a

hand hole ghall not be adopted.

(5) A pipe, 13 meters long, 100 mm in diameter shall be installed in the circular-
section as a cable duct, and at the wind cone base, the conduct of 54 mm dia.

for cable and 22 mun dia. for ground wire shall be buried in the concrete.

(6) For the ground wire, 8 mm?2 copper bare wire is used, and the earth-rod

shall be a2 14 mmg x 1.5 m copper-clad connecting rod grounded somewhere

around the circular zone.

(7) As a principle, the cable laying shall be carried out utilizing the existing main

cable duct.

5.10. 3.3 - Installation of the Control Equipment

(=)

(b)

(c)

Qutline

This work includes the installation and wiring of the constant current regulator

and the distribution cabinet in the vault room.

Also control panels to control the airport lights, shall be installed in the vault

room and control tower respectively, so that the lights may be controlied from

either place.

Removal of Existing Current Regulator and Wiring

Equipment and wiring no more in use shall be removed, according to the Engi-

neer's direction.

Installation of Equipment

30 KW constant current regulator, distribution cabinet and control panels shall be



installed according to the drawings,

(d) Conduits for Wiring

(1)

(2)

{3)

Wiring between equipment shall be made utilizing both the newly installed or

existing conduits or ducts.

If a trench for wiring is required in the vault room, the work shall be per-

formed upon the approval of the Engineer.

As a principle, the laying of cables outside the vault room shall he performed

by utilizing the existing main cable duct.

5,10, 3. 4 - Installation of the Electrical Equipment for Power Source

{2) Outline

(b)

(c)

In this work the electrical loads of the equipment including existing ones shall be

adjusted to give a fully balanced 3-phase load. Existing pole transformers are

removed, and an outdoor-type power receiving cubicle shall be installed, with all

piping and wiring. The work shall be performed according to the accompanying

drawings.

Removal of the Existing Pole Transformers and Wiring

(1)

()

(3}

(4)

Three of the pole transformers (single phase, 50 Hz, 37.5 KVA) and the
wiring from the primary of the transformers to be cut-out switches are to be

removed.

The conduct wiring from the pole transformer to the knife switch in the vault

room is to be removed.

The power input knife switch (3p, 100A), and the change-over knife switch
(3p, DT, 100A) in the vault room shall be removed.

Existing three arresters and three cutout-switches are to be continued in use.

Installation of Equipment

(1)

(@)

The outdoor type cubicle shall be installed on a mounting about 150 cm above

ground level, 2 meters from the existing concrete pole for power supply.

The change-over knife switch (3p, DT, 500A) shall be installed in the vault

room in the position of the previous device.

{d) Piping and Wiring
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(1)

(3)

(5}

(6)

Power distribution is conducted with the 6 KV BN 14 mm?% x 3C cable for the
wiring from the cutout switch on the existing pole to the power receiving

cubicle.

The wiring from the power receiving cubicle to the change-over knife switch,

shall be conducted by cable of 600V RN 200 mm? x 3C and RN 200 mm? x 1C.

Where protection of the cable is necessary, the wiring shall utilize concrete

troughs or 104 mmg conduit tubes,

The wiring from the change-over knife switch (3p, DT, 500A) to the main

power panel shall utilize the existing arrangement.

The wiring from the change-over knife switch (3p, DJ, 500A) to the circuit
breaker (2P, 225AF) on the distribution cabinet and CR type CCR shall be by
single-~-phase, 380 V, 2-wire system with 600 V RN 2C x 38 mm? cable.

Where wire protection is needed 54 mmg conduit tube shall be utilized.

The wiring from the main power panel to the circuit breakers (3P, 30AFxl,
1P, 15AFx4) in the distribution cabinet is to be by 3-phase, 4-wire system,
with 600 V RN 4C 8 mm2 cable.

Where wire protection is necessary 54 mmg conduit tube shall be used.
Wiring of the ground wire is performed.

Balancing of Equipment Load:

At each distribution panel, the load connection shall be adjusted so as to give

a balanced 3-phase load.
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Note:

VIENTIANE AIRPORT EXTENSION PROJECT )

~ - a0 s -

SECTION 6

FORM OF TENDER ‘'AY

The Tenderer's name and residence must be inserted here, and, in the case

of joint ventures, the name and address of each firm participating must be

inserted.

Royal Government of Laos

Gentlemen:

This tender is submitted by .......... S h e e et S rtterae e
residing at {or place of business) ............ b ieee e, e .
and ....... et ne e ettt e Sttt r s e e [,
residing at (or place of business} ............ ettt at e e .
and ........ et et eae i e Gttt e ei e et
residing at (or place of business) .............. e e e
and ...t et e et s e e aa s Pae et aa e
residing at {or place of business) ...........iveirnnernnennn. et .
comprising the firmof ................ Ce it e ettt e
of ......... e e tiiacee e i taiara s e,
a company duly incorporated under the laws of Th et a ettt
The company's head office is located at ....e.vveeernnenneennneennnn.

it will be hereinafter called the "Tenderer",

This tender is made by the Tenderer without any connection, knowledge, comparison

of figures, or arrangement with any other person or persons making a tender for the

same work and is in all respects fair and without collusion or fraud.

‘The Tenderer has carefully examined the Contract Documents comprising the Instruc-



tions to Tenderer, General Conditions, General Specificaﬁons, Detailed Specifications,
Form of Tender, including Appendices, Form of Agreement, Form of Performance
Bond, Drawings, and Addenda Nos. .... *to.... *, inclusive, all relating to the
Contract for the runway expansion of Wattay airport, and the Tenderer accepts and

agrees to the same as forming, inter alia, part and parcel of the said Contract.

The Tenderer hereby tenders and offers to enter into a Contract to supply and do all
that which is set out or called for in the Contract Documents, on the terms and condi-

tions and under the provisions set out or called for in the Contract Documents.

Note: If any of the following Schedules are insufficient, the Tenderer shall amplify

them. -

* The Tenderer shall insert here the numbers of the Addenda that he has received.
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FORM OF TENDER

SCHEDULE OF QUANTITIES AND PRICE

Each individual item in the Schedule of Quantities and Prices shall be priced and
the tender will not be considered valid unless a price is affixed to each item.

The unit price set down against each item shall not be subject to revision on ac-
count of discrepancies or modifications in the quantities or for any other reason,

except otherwise specified.

The quantities given in the Schedule of Quantities and Prices shall be regarded as
approximate only, and the Tenderer shall satisfy himself in regard to the general

accuracy of the indicated quantities.

The unit prices for Item A, B and C shall exclude the transportation charge and
the depreciation cost of the construction plant or equipment, which shall be priced
in Item F. The details of the construction plant or equipment proposed by the

Tenderer shall be stated in Appendix "A' and "B" of this tender.
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FORM OF TENDER

APPENDIX "A"

SCHEDULE OF CONSTRUCTION FACILITIES

Tenderer shall state herein the items of construction facilities proposed to be provided

by him and quoted in the Schedule of Quantities and Prices, giving detailed descriptions.
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FORM OF TENDER.-

APPENDIX "B"

SCHEDULE OF CONSTRUCTION PLANT

Tenderer shall state herein the items of construction plant proposed to be provided by

him and quoted in the Schedule of Quantities and Prices, giving detailed descriptions.
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FORM OF TENDER

APPENDIX “C*

SCHEDULE OF PROPOSED SUBCONTRACTORS




FORM OF TENDER’

APPENDIX. Dt

FROPOSED " CONSTRUCTION :METHOD
AND TIME SCHEDULE .. ’
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FORM OF TENDER

APPENDIX "E"

LIST OF NAMES OF SENIOR FIELD STAFFS
TO BE ENGAGED IN THE WORK UNDER THIS CONTRACT
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FORM OF TENDER -

APPENDIX "F"

PROPOSEDTLAYOUT OF WORKING AREAS

AND CAMP FACILITIES




FORM OF TENDER 'B"

Note: The Tenderer's name and residence must be inserted here, and, in the case
of joint ventures, the name and address of each firm participating must be

inserted.
Royal Government of Laos
Gentlemen;

This tender is submitted by ............. ... ... ...

LR R R R N I N R R e R ) ..

residing at (or place of business) ...............

and ........

---------------------------------------- L R R L RN T A P

- 1 T P e e a At ee sttt e et .
residing at (or place of business) ....... et e e e e
comprising the firm of ................ Ce e e tssen et e e
o P rasrras et taannn
a company duly incorporated under the laws of ...........

L R I I R I N R I T T S S S L R R N I S R T N R S R

The company's head office is located at

it will be hereinafter called the "Tenderer''.

This tender is made by the Tenderer without any connection, knowledge, comparison
of figures, or arrangement with any other person or persons making a tender for the

same work and is in all respects fair and without ¢ollusion or fraud.

The Tenderer has carefully examined the Contract Documents comprising the Instruc-
tions to Tenderer, General Conditions, General Specifications, Detailed Specifications,
Form of Tender, including Appendices, Form of Agreement, Form of Performance
Bond, Drawings, and Addenda Nos, .... *to.... %, inclusive, all relating to the

Contract for the runway expansion of Wattay airport, and the Tenderer accepts and
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agrees to the same as forming, inter alia, part and parcel of the said Contract.

The Tenderer hereby tenders and offers to enter into a Contract to supply and do all
that which is set out or called for in the Contract Documents, on the terms and condi-

tions and under the provisions set out or called for in the Contract Documents,

Note: If any of the following Schedules are insufficient, the Tenderer shall amplify

them.,

* The Tenderer shall insert here the numbers of the Addenda that he has received.



FORM OF TENDER

SCHEDULE OF QUANTITIES AND PRICES

Each individual item in the Schedule of Quantities and Prices shall be priced and
the tender will not be considered valid unless a price is affixed to each item. The
unit price set down against each item shall not be subject to revision on account of
discrepancies or modifications in the quantities or for any other reason, except

otherwise specified.

The guantities given in the Schedule of Quantities and Prices shall be regarded as
approximate only, and the Tenderer shall satisfy himself in regard to the general

accuracy of the indicated quantities.

The unit prices for Item A, B and C shall exclude the transportation charge and
the depreciation cost of the construction plant or equipment, which shall be priced
in Item F. The details of the construction plant or equipment proposed by the

Tenderer shall be stated in Appendix "A" and "B" of this tender.
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FORM OF TENDER

APPENDIX "A"

SCHEDULE OF CONSTRUCTION FACILITIES

Tenderer shall state herein the items of construction facilities proposed to be provided

by him and quoted in the Schedule of Quantities and Prices, giving detailed descriptions.
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FORM OF TENDER

APPENDIX "B"

SCHEDULE OF CONSTRUCTION PLANT

Tenderer shall state herein the items of construction plant proposed to be provided by

him and quoted in the Schedule of Quantities and Prices, giving detailed descriptions.
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FORM OF TENDER

APPENDIX "C"

SCHEDULE OF PROPOSED SUBCONTRACTORS
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FORM OF TENDER

APPENDIX '"D"

PROFPOSED _CONSTRUCTION METHOD
AND TIME SCHEDULE

6-24



FORM OF TENDER

APPENDIX "“E"

LIST OF NAMES OF SENIOR .FIELD STAFFS
TO_BE_ENGAGED IN THE WORK UNDER THIS CONTRACT
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FORM OF TENDER

APPENDIX "F"

PROPOSED LAYOUT OF WORKING AREAS
AND_ CAMP FACILITIES
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