13.12

Wiring for Lighting

All cables to be used for roadway lighting shall be of the type and size shown on the
Drawings. Cables shall be pulled into a pole through pipes prepared in the
foundation of the pole, and shall be connected to the terminals in the terminal box
installed in the pole. '

All poles shall include an approved miniature circuit breaker rated at IP10 amperes,
240 volts, installed in the base of each pole and accessible through the handhole of

the pole. The fuse shall protect both pole cables and electrical control ballasts.

Cab.les installed in the pole shall have two conductors of 2.55 mm. as preseribed in
"Cable and Wire" herein. Cables shall be adequately attached to the lantern so that
lantern terminals shall be free from carrying their welghts

' Roadway Irghtmg cables shall be four (4) core through to the last pole

13.12.1

Cable and ere

" All cables shall be suitable for operation at the specified voltage in open, duct or

conduit, under the condition of the maximum conductor operatmg temperature -
which at rated current shall be less than 70°C.

: Cable colors shall comply with JIS color code standards

Cables shatl be delivered to the Site on substantial non-returnable wooden drums,
each bearing a securely fixed label statmg gross we1ght serial number, length of

'cable and other descrrptron

Covers shall be provrded around the perrphery, of the drum in order 1o protect the
cable in transit and the inner cable end shall be adequately protected by a metal
guard or other approved means. Both ends of the cable shall be sealed by a suitable
method to prevent the entrance of moisture. '

All cables inside of the lighting pole shall have two conductors per lantern. Cables
shall be 600 volts, grade "Polyvinyl Chloride Insulated and Sheathed Cable (NYY)”
or shall be of the type approved by the Engmeer

All cables for the roadway lighting system to be mstai]ed underground shall be PVC

insulated, Galvanized Flat Steel wire armouring and PVC sheeting type NYFGbY or

" equal approved by the Engincer. Conductors shall have a mmrmum cross-sectional

area of 10 mm2 for use in underground installations.

All cables to be used shall be certlfred as tested and approved by the Engmeer

' before 1nstaltat10n

13.13

Grounding

' Condurt steel poles and cablnets shall be made mechanrcally and electrical, secure

- to form a continuous system and shall be effectively grounded. Bonding and

grounding ]umpers shall be copper wire of the same cross-sectional area for all

: systems
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Bonding jumpers shall be used in all non-metallic boxes. Metallic boxes shall
employ hubs of double lock-nuts and bushes. The bonding of all conduits, lighting
poles and panels to form a continuous ground system shall be in accordance with
apphcablc code standards. I drrected by the Engineer each lighting pole shall be
individually grounded

Size of groundmg wire shall be minimum 6 mm2 Bare Copper Conductor (BCC) or
as approved by the Engineer.

Ground rods shall be copper 10 dia. x 1,500 millimeter minimum, depth 1.2 meter
below finished grade and thermo-welded or connected using connection hardware to

“the 6 mm2 grounding mire.

The Contractor shall investigate each site and measure the grounding resistance of

- the sites. After taking the data the Contractor shall obtain the Engineer's approval -

 before installation.

13.14

13.15

Thc grounding re'sistance shall be 5 ohms or less, or as approved by the Engineer.
Details of all grounding' points shall be submitted to.the Engineer for approval.
 Electrical Splice Materia!s

Spl'ces and taps shall be made with pressure type solderless connectors to secureiy
joint the wares both mechamcally and electrrcally

~An epoxy resin, cast type insulation shall be formed in c}ear plastic moulds The
material used shall be compatible with the insulation specified in the Contract = -

Drawings or this Specification. Materials to be used for the work shall conform to -
the requirements of J IS C2804 C2805 and C2806, or shall have the quality approved

by the Engineer.

- Insulating tape when Spemfrcd for use in SpllCC formation shall conform to JIS

C2336

Unfused qurck -disconnect connectors such as In-line connectors or Tee connectors
shall be of quahty approved by the Engmeer _

Condurt Pipe

- Condmt to be installed below ground, above ground or on the surface of structures

shall be steel. Cable pipes 1nsta1ied below ground are termed as ducts and are dealt
with in Conduit Prpe :

Exterior and interior surfaces of all steel condun shall be umformly and adequately

zmc coated by a hot-dip ga]vamzmg process

'Condult to be embedded in concrete shall be PVC in accordance wrth the

requirements of JIS C8430.
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13.16

13.17

Cable Trays

All details regarding requirements, material and installation of cable trays shall be as
shown on the Drawings.

_ .Ciyil Works for Electrical Installation Generally

Installation of duct, construction of manholes, and excavation for cable or duct track,
shall be in accordance with other clauses in this Specification and in accordance with
the drawings except where obstructions prevent this, In such cases the Contractor
shall construct cffective alternative foundations to the satisfaction of the Engincer.

Foundations shall be constructed of Portland cement concrete Class C, unless
otherwise noted on the Drawings and all details shall meet the applicable
requirements of this Specification. Foundations shall be poured in one pour where
practicable. The exposed portions shall be formed to present a neat appearance. The

footing, shown on thc Drawmgs shall be extended if condltlons require additional
~depth.

Forms shall be true to line and grade. Tops of footings for poles, except special
foundations, shall be finished to ground line or sidewalk grade, unless otherwise
noted on the Drawings or directed by the Engineer.© A rubbed surface finish shall be
apphed to exposed surfaces of concrete. '

" Forms shall be rigid and securcly braccd in placc Conduit ends and anchor bolts

13171

shall be placed in proper position and to proper height, and shall be held in place by

 means of a template until concrete sets.

| Forrﬁs' shall not be removed until at least 3 days after pouring of concrete and .piles

shall not be erected until the concrete has reached its 28 days strength.
Conduit

The size of conduit used shall be as shown on the Drawings. Conduits smatler than
25mm electrical trade size shall not be used, unless otherwise specified. It shall be
the option of the Contractor., at his own expense, to use larger size conduit if desired
and where larger size conduit is used, it shall be for the entire length of thc run from

. outlet to outlet. No reducmg couplmgs shall be permlttcd

The ends of all condmts shall be well reamed to rémove burrs and rough edges. Field

* cuts shall be made square and true so that the ends shall butt or come together for the

full circumference thereof. Slip joints or running threads shall not be permitted for
coupling conduit. When a standard coupling cannot be used, an approved threaded

“union coupling shall be used. The threads of all steel conduit shall be well painted
- with a good quality of lead or rust-preventative paint before couplings are made up.
All steel couplings shall be screwed up until the ends of the conduits are brought

together, so that a good electrical Councc_tion shall be made throughout the entire
length of the conduit run. Where coating on stecl conduit has been damaged in
handling or msta]hng, such placcs shall bc thoroughly painted with rust- preventauvc
pamt
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13

All conduit ends shall be threaded and capped with standard conduit couplings
capped with conduit push pennies until wiring is started. When couplings and push
pennies are removed the threaded ends shall be provided with approved conduit
bushings. The use, of any plugs cven though temporary, in lieu of the
aforementioned condurt couplings and push pennies is expresslty prohibited.

_Condurt stubs from bases shalt extend at least 15 cm from the face of foundations '
and at least 80 cm below the top of foundations.

Conduit bends, except factory bends, shall have a radius of not less than six times
the inside diameter of the conduit. Where factory bends are not used, conduit shall
be bent, usmg an approved conduit bending tool employing correctly sized dies,
without crimping or flattening, usmg the longest radius practrcable All PVC conduit
bends shall be preformed

Conduit termmatmg in poles or pedestals shall extend approx1mately 15 cm above
 the foundation vertlcally and shall be sloped towards the handhole opemng

Conduit entermg through the bottom of a pull box shall be located near the end walls
to leave the major portion of the box clear. At all outlets, conduit shall enter from the
direction of the run, terminate 15 to 20 cm below the pull box 1id and w1th1n 9 cm of
the box wall nearest its entry location. = :

burtable markers shall be set at the ends of conduns whlch are covered S0 that they -
may be easrly rocated :

A galvanized pullwire shall be installed in all conduits which are to receive future
~ conductors. At least 60 cm of pull wire shall be doubled back into the condult at each
termination.

13172 Pull Boxes

“Pull boxes shall be installed at the locations shown on the Drawings, and at such
additional points as ordered by the Engineer. The Contractor may install, at his own
expense, such additional boxes as may be desired to facilitate the work.

13.17.3 Wire

Wrrmg shall conform to appropriate code requ1rements Wrrmg w1th1n cablnets,
manholes, etc. shali be neatly arranged and wrthm cabmets shall be laced.

Powdered soapstone taic or lubricant shall be used in placmg conductors in condurt

. Sphcmg in conductors shall be permitted oniy at manholes, transformer leads, in -
pole bases, or at control eqmpment

Sufﬁcrent signal llght conductors shall be provided to p'erform" the functional

* operation of the signal systems as shown, Spare conductors shall be provrded whcn '
noted on the Drawmgs : '
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13.17.4 Service

Service points are located within or close to the Site, normally, but not necessarily
always, at the sub-station transformer house nearest the project main lighting panel
designated on the drawings. :

- Unless otherwise noted on the Drawings, each service point shall. include a meter

base installed in accordance with serving ufility requirements, a three wire service
breaker of size noted on the Drawings, the necessary conduit risers and grounding
assembly.

In general, all multiple lighting shall bo 220 volts, 50 Hz as notcd on the Drawings.

The Contractor shall prepare all drawings required and all necessary documentation
for the application for the service connection which shall be submitted to the
Engineer. The Enginecr shall then upon request of the Contractor make arrangcments
with the serving utility to complete the service connections.

- The serving utility connection costs, but not the electrical energy consumption, shall

13.17.5

13.18

be charged to the Contractor.
Field Test

Prior to cornpletio'n of the work, the Con_tractor shall cause the following tests to be
made on all lighting circuits, in the presence of the Engineer.

- - Test for continuity of each circuit.
- Test for grounds in each circuit. : : :
- A megger test on each circuit between the conductor and ground with all switch
~ boards, panel boards, fuse holders, switches, socket outlets and over current
* devices in place and all readings recorded. The Contractor shall furnish the
Engineer with three copies of the test results identifying observed readings with
' their respective circuits. The insulation resistance between conductor and ground
shall be not less than 8 megohms. Any change in the above stated minimum
readings must. be approved by the Engineer. Such approval must be in writing,
following written application by the Contractor.
- A functional test in which it is demonstrated that each and every part of the
- system functrons as specified or 1ntcnded hercm

- Any fault in any material. or in any part of the installation revealed by these tests

shall be replaced or repaired by the Contractor in a manner approved by the Engineer,

- and the same test shall be repcated until no fault appears.
' Painting of Electrical Components

. All painting rcqurred shall be in conformance with apphcable portrons of this

~ Specification.

If the enclosure of any elcctrrcal equipment (less 51gnal hcads) located above ground
does not have-an exterior surface of either alumlmum or galvanizing, then it shall be
finished with two coats of an approved zinc based paint, plus such finishing coat as
the Engmccr may direct. :
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13.19

13.20

Controller cabinets shall be finished in accordance with the above requirements for
electrical equipment.

Galvanised steel or aluminium.lighting poles and lighting lanterns shall not be
painted. .

Erection of Lighting Poles

' Lightmg poles shall be handled at all times in such a manner that they shall not be

damaged. Any parts that are damaged shall be repalred or rcplaced to the satisfaction
of the Engineer. :

Lighting poles shall be érected on concrete foundations and plumbed by the use of
adjusting nuts. The use of shims for plumbing or raking will not be permitted.

Control Equipment

Where specifically detailed on the 'Drawings., for service locations where two or

 more lighting circuits are operated from one time switch control device, the relays,

1321

13.22

service breakers and any other necessary control equipment shall be grouped
together and installed in a suitable rain-tight enclosure of a suff1c1ent size to
accommodate all of the eqmpment installed therein.

Eaeh electrical control ballast assembly shall be protected by moulded circuit
treakers.

"As-Built" Drawings

Upon completion of the work, the Comractor shaIl subnut "As-Built" or corrected
drawings, or any data therefor as required by the Engineer, showing in detail all
construction changes, especially location and depth of conduit and completed
schematic circuit diagram.

The drawings shall be on sheets conforming to the standard contract Drawings.
Corrected drawings shall be made on full sized sheets and not on reduced size prints.

Guarantees

The Contractor shall furnish to the Employer any guarantee or warranty require.d asa

~normal trade practice in connection with the purchase of any materials or items-used
- in the construction of the illumination or traffic 31gna1 system or systems included in

- this Contract.

13.23

Lightning Protection

This section gives requirements and procedufes applicable for the furnishing and
installing all materials, and equipment necessary to complete in lightning rods, with

* arresting system in accordance with the drawings.

All lighting rods and arrestmg systems, 1ncludmg materlals and accessories shall be
in accordance with the foilowmg, which are 1ncorporated as an mtegral part of this

- Specification:
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13.24

1325

- "Guide Specification for Lightning Protection System for Buildings and Other
Structures, Section 16670, Department of Army U.S", and

- "JIS A 4201, The protection of Structures Against Lightning", or as directed by
the Engineer.

The location of each facilities and appurtenances shown on the Drawings are
approximate and the Contractor shall propose the cxact location fo the Engincer for
approval.

Material and Installation for Lightning Rod

Lrghtmng rods shall consist of metailic body made of aluminium all'oy used for
receiving a lightning stroke directly and be connected to earth electrode by lightning
conductors.

Material and Installatlon for Lrghtmng Conductor

The lrghtmng conductor that connects the lrghtrung receiving parts with earth
clectrodes, to pass the lightning current shall be annealed copper stranded wire of ¥

- 8~ 10mm or aluminium sohd wires, stranded wires, strip or tubes whrch conform to
: ..requ1rements

13.25.1

The down conductor shall bf: copper of 8 ~ IOmm dia and be protccted in the
reinforced concrete pier.

The combmed value of earthing resistance of _foundaﬁon of the object to be protected
and that of earth electrode shall be not more than 5 .

Material and Installation for Lightning Conduit and Eart}r Electrode
All conduit errrbeddcd in concrete shall be steel material.

Cond'uit. to be installed under the ground shall be zinc-coated steel by a hot-dip

~ galvanizing process. The zinc coating shall be on the interior and exterior of the -

113.26

conduit and shall be uniformiy and properly applied.

The earth electrode shall be a copper platé of Srrrm tick, 1.0m x 1.0m with a 1.5m
length of annealed copper stranded wire 15 nun in diameter.

' Permanent Navigation Light System on Bridge

This section cover general specification related to navigation aids consisting of

o Pcrmancnt Brzdgc nght System for the main channci and sub channel.

:'Thc buoyage systcm of the navrgatron ards shall be in accordancc wrth the

International Association of Lrghthouse Authorrtlcs (IALA) Maritime Buoyagc

: Systern A,

: The work to bc executed under this contract shall comprise design, fabrication and

supply of sixteen (16) units of Brldge & Pier llghts with remote momtormg system

. for pcrmancnt channcl markers
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13.26.1

13.26.2

Manufacture of Permanent Navigation Light System on Bridge

The manufacturer must comply with ISO 9001 and must be an industrial member of
IALA (International Association of Lighthouse Authorities). The tenderer must
submit the supply record of Bridge Light system with remote monitoring system in
Asia area. '

Bridge Lighting Equipment

The lighting equipment shall be ZIL.- 1.S100M-W (Safe Water Md[k) ZL-LS100M-R
(Port Hand Marker) and ZL LS]OOM G (Starboard Mark) or proven equivalent LED
lantern.

The Contractdr shall submit supply record of LED lantern, IWhich shows more than
1000 units supplied. The luminous range shall not be less than 4. 4 NM for T=0.74

- and 5.5 NM for T=0.85.

- The light source shall be an LED (Light Emitting Diode) to rcduco maintenance and

increase reliability. The ﬂasher shal] be field adjustable mrcroproccssor type

| The hght character. shall be flxed white color llght as a safe water mark fixed rcd

color light for port hand mark and fixed green color lrght for starboard llght

dccordmg to IALA recommendatton

. ‘The Contractor shall submlt supply record of Aluminium made swivel type Bridge

light for more than 10 sets in Asia together with photographs of units more than 10

B years old to prove the quahty and durabrllty

Al exposcd metal parts shall be made by Aluminum alloy or Stamless steel to keep

1327

equipment good condition for longer. The body of the bridge light shall be made by -
aluminum alloy JIS standard AS5052 for longer life with lighter weight for safety
maintenance. The total length of bridge light shall be approximately 2900mm. The
one end shall be equipped with LED lantern and the other end shall be equrppcd with
counter weight for safety mamtenance

Main Pole must be frxcd by swwelled ﬂange and must be able to rotate for
maintenance. The tofal weight including day mark and lantern shall be not less than
80 kg and not more than 100kg. The surface of bridge light body shall be painted by
white color. The fixing mcthod shall be by Stamlcss stcci anchor bolts.

Brldge Daymark Equrpment

_ The materral shall be Alummum alloy JIS A5052 and surface of Channel 51dc shall

be covered by M Scotch Film Diamond Gradc to ensure easier rccogmtlon

The safe watcr marker shall be 1 Sm dramctcr circular shapc wrth Red and Whrtc

- Vertical Stripe colour, the port hand marker shall be 1.0m square shape with red

colour edged by white colour and the starboard hand marker shall be 1.4m triangular
shape with green colour edged by white colour according 10 JALA recommcndatlon
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13.28

Pier Lighting Equipment
The lightning equipment shall be ZL-L.S100M-Y or proven equivalent LED lantern.

The Contractor shall submit supply record of LED lantern, which shows more than
1000 units supplied. The luminous range shall not be less than 4.5 NM for T=0. 74
and 5.7 NM for T=0.85.

The light source shall be an LED (Light Emitting Diode) to reduce maintcnance and
increase reliability The flasher shall be field adjustable microprocessor type.

The light character shall be f1xcd Yellow color light accordlng to ]ALA
recommendation. :

Al exposcd metal parts shall be made by Aluminum alloy or Stainless steel made to

keep equipment good condition for longer. Pier Light Body shall be made by
aluminum alloy JIS standard A5052 for longer life. The total length of Pier light
shall be 'approxim'ately 1400mm. The total weight shall be not less than 10 kg and
not more than 20kg. The surface of bridge light body shall be pamtcd by whtte color '

- The fixing method shall be by Stainiess steel anchor bolts.

_1329

Power Source for Bridge nghtmg Equipment

- Each Lantern for Bridge Ltght and Pier Lights shall be completed with DC/DC

13.29.1

coavertcrs to convert supplied 24 VDC to operational 12VDC.
Control Box for Bndge nghttng Equ1pmcnt
Performance of thc control box shall be as follows

To float charge storage battcry

_' - To switch on/off automatically as daylight control

- To switch over autornatically to storage battery in case of main power failure
- To prevent over-discharging of storage battery

The control box shall be made by Stainless Steel JIS G 4303 SUS304 and suitable
for out door use. - It shall comply with LE.C. (International Electrical Code) IP-44,

lnput Voltage shall be 240VAC smgle phase and output voltage shall be 24 VDC
with 10A or blggcr : .

. Aback up battery 24V 80 AH _fot‘ 6-hour operation shall be supplied to operate at an
- ambient temperature 20 degree, humidity 65% and 12 his operation per day. The

13.30

opcfational light character shall be fixed and field adjustable FTM-12SP60
microprocessor flasher with sun-switch shall be prov:ded The sun- sw1tch sensitivity
Shall be approx1mately 300 AX. -

.Control System

“To’ ensur¢ the safe and smooth operation of Navigational SYstem for international

channel, femote monitoring system must be supplied. ’I‘hc monttormg functlon must
include followmg items:
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- Lantern Failure

- Sun-switch Failure
- Main Power Failure
- Over-discharge of storage battery

- To minimize lightning effects, the signal cable between each out station (each

lantern) to monitoring base station shall be optical fiber cable. Centerlized control
of obstruction lighting where isolated and relatively remote obstructions exist and
manual controls must be established. In these instances, the lights may be served
from a local supply and conirolled by light sensitive photoelectric cells, or by
astronomic-dial time clocks. When such controls are used, an auxiliary-locked

- manual control, accessible from the outside, shall be installed. The light sensitive

1331

control device shall be adjusted so that the lights shall be turned on wheﬁ the
iflumination on a vertical surface facing north is about 35 foot-candles and turned off
at a north sky light illumination level of about 58 foot-candles.

~Temporary Navigation Marker Buoys

This section covers the general specification related to navigation aids consisting of -

- temporary markers for the main channel and sub channel.

The buoyage system of the .navigation' aids shall be in accordance with the

13.31.1

International Association of Lighthouse Authorrtres (IALA} Marmme Buoyage
System A.

' The work 10 be executed under this contract shall comprlse desrgn fabrlcanon and
supply of eleven units of light buoys for temporary channel markers. :

Manufacture of Temporary Navrgatlon Marker Buoys

The buoy manufacturer must oornply with ISO 9001 and must be an industrial

~ member of TALA (International Association of Lighthouse Authorities). The tenderer
- must subm1t the supply record of proposed buoy and Iantern

13312

Temporary Navrgatlon Marker Buoy Body

" The buoy shall be ZCB240D or proven equivalent model. The model must have a |
~ supply record more than 50 umts in South East Asia.

I‘he buoy shall be made of steel, SS41 or equrvalent and the total welght shall not be
more than 1,900kg and not less than 1,700kg for easy handling with good

~performance. The diameter of the float shall not be less than 2.4m and focal plane

height shall not be less than 2.6m (wrthout moormgs) The tota] buoyancy shall not
be less than 4. 2kN .

The surface preparatron for pamtmg shall be sand blast SA 2 5. The expected hfe of

paint life shall be 3 years. ~ The paint colour must be yellow for working area
markers (A to L) and red & white vertical stripe for the safe water marker (M).
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13.31.3

Temporary Navigation Marker Buoy Lighting Equipment

The lighting equipment shall be ZL-LS100M-Y for yellow and ZL-LS100M-W for
white or proven equivalent LED lantern.

The Contractor shall submit a supply record of LED lantern, which shows more than
1000 units supplied. The luminous range shall not be less than 4.0 NM for T=0.74
and 4.8 NM for T=0.85, '

The light source shall be an LED (Light Emitting Dicde) to reduce maintenance and
increase reliability. The flasher shall be field adjustable microprocessor type.

The light Character shall be flashing évcry 4 seconds foritem Ato L. AllofAto L

~ buoys shall be synchronized for each group. Each group 1 to 4 is individually

13.31.4

synchromzcd and from group 1 to 4, consequently each group shall be flashed to
give easy identification of working area. The light character of Item M shall be 1SO

4 seconds as a safe water mark.

Power Source for Terhporary Buoy Lighting Equipmcht

_ Poﬁer source shall be Solar Power systemn. The Contractor shall submit the

computerized solar power system size calculation. The Solar Module must be
covered by tempered glass with stainless steel frame. The out put power shall be 17V
with 26W. The storage battery must be fully sealed lead acid type of 12V 60Ah

_ capacity To avoid over charge, charging controller shall be used.

o 13315

Acce%sonbs for Temporary Buoy nghtmg Equlpment

. “To ensure easier 1dent1t1cat10n Buoy of A to L must be complete with GPS

synchronizer. All buoys must be completed with Aluminum alloy made top mark
accordance with IALA recommendation.

To be recdgnized easier by vessel’s radar, all buoys must be completed with

~ Aluminum made radar reflector which must have a minimum effective reflective -

13.32

area 8.5m’ or more. 'Ihc aluminium radar reflector shall be electrically isolated from
any steel. -

All buoys must be bompleted with anode piates for 3 years operation.
Moormgs for Temporary Navngatmn Marker Buoy

AII buoys must be completed wnh mooring chain with accessories. The main chain

~ is nominal diameter 28mm Grade U2 bitumatic surface solution long open link chain

1333

25 to 75m length with 3 pcs of suitable shackles and swivel piece. The concrete
sinker shall not be less than 6 ton. - '

The Contractor shall subm'it a mobfing calculation.
Permanent Navngatlon Marker Buoys

Thxs scctlon covers the gencral specxﬁcatlon rclatcd to nav1gat10n aids consmtmg of

_ permanent markers for the main channel and sub channel.
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13.331

13.33.2

The buoyage system of the navigation aids shall be in accordance with the
International Association of Lighthouse Authorities (IALA) Maritime Buoyage
System A.

The work 10 be executed under this contract shall comprise design, fabrication and
supply of two units of light buoys for permanent channel markers.

Manufacture of Permanent Navigation Marker Buoys

The buoy manufacturer must comply with ISO 9001 and must be an industrial
member of IALA (International Association of Lighthouse Authorities). The
tenderer must submrt the supply record of proposed buoy and lantern.

Permanent Navrgatlon Marker Buoy Body

The buoy shall be ZCB350D or proven: equrvalent model The model must have
supply record of more than 20 units in South East Asm _

I he buoy shall be made of stcel SS41 or equrvalent ancl the total weight shall not be |

‘more than 4,900kg and not less than 4,700kg for easy handling with good

performance. The diameter of the float shall not be less than 3.5m and focal plane
heignt shall not be less than 3.5m (w1th0ut moorlngs) The total buoyancy shall not
be less than 100kN. :

The surface preparation for painring shall be sand blast SA 2.5. The expected .life'of

| _13.33.%

paint life shall be 5 years. - The paint colour must be green for the starboard side
marker and red & white vertlcal stripe for the safe water marker (M).

Permanent Navrganon Marker Buoy nghtlng Equ1pment

- The llghtlng equrpment shall be ZL- LSlOOM G for green and ZL-LSl(}OM W for

white or proven equivalent LED lantern.

- The Contractor shall submlt a supply record of LED lantern, which shows more than

1000 units supplied. The luminous range shali not be less than 4.6 NM for T-O 74
and 5.8 NM for T=0.85. - :

- The light.seurce shall be an LED (Light Emlftmg Dro-de). to reduc’e mamtenanée'and

13.33.4

increase rehablhty The ﬂasher shall be field ad]ustable mrcroprocessor type.

The llght character of the starboard srde marker shall be flashmg every 4 seconds '
The light character of the safe water mark shall be ISO 4 seconds. -

Power Source for Permanent Buoy Lrghtmg Equrpment

Power source shall be Solar Power system. The Contractor shall submit the -
computerized solar power system size calculation. The Solar Module must be
covered by tempered glass with stainless steel frame. The out put power shall be 17V
with 26W. The storage battery must be fully sealed lead acid type of 12V 80Ah
capacrty To avord over charge charglng controller shall be used. .
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13.33.5

13.33.6

-Accessories for Permanent Buoy Lighting Equipment

All buoys must be completed with Aluminum alloy made top mark accordance with
IALA recommendation.

To be recognized easier by vessel’s radar, all buoys must be completed with
Aluminum made radar reflector which must have a minimum effective reflective
area 8.5m” or more. The aluminium radar reflector shall be electrically isolated
from any steel. ' ' '

Al buoys must be completed with anode plates for 10 years operation.
Mooringé for Permanent Navigation Marker Buoy

All bubys must be completed with mooring chain with accessories. The main chain

_ is nominal diameter 42mm Grade U2 bitumatic surface solution long open link chain

13.34

25 to 35m length with 3 pcs of suitable shackles and swivel piece. The concrete
sinker shall not be less than 6 ton.

The Contractor shall submit a mooring calculation,

Measure_'ment'and Payment

(1) Lighting Pole & Lighting Fixture
* The measurement and payment shall be by number. The rates shall include
~ for complying with the Clause 17.2 of the Preamble.
(2) Foundation for Lighting Pole

_ The measurement and paymerit shall be by set. Payment shall include full
COmpcnsatlon for the supply of all materials, excavation, backflllmg, labour, .
equipment and incidentals necessary to complete the work

(3)  Substation

The measurement and p'aymc'nt shall be by set. Payment shall include full
compensation for the supply of all materials, labour equipment and incidentals
necessary to install and fix the substations.
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VEHICLE GUARDRAIL, PRECAST CONCRETE KM POSTS

Vehicle Guardrail

. This work shall consist of furnishing and installing the spec'ified type of 'railing at

locations indicated on the Drawings or as directed by the Engineer. The work shall
include all required posts, rails, fixtures and fastenings, beams and attachments as
well as aligning, fabricating, crecting and painting of guardrail, if required, and all
the process- necessary to complete the work as described in the Drawings and this
Spec1f1cahon

Materials
Materials shall conform to the relevant requirements of:

- JIS G3101: Roiled Steel for General Structures
- JIS G3452: - Carbon Stee! Pipes for Ordinary Piping -

- JIS G3444:  Carbon Steel Tubes for General Structures Purposes

- JIS G3466: - Carbon Stecl Square Pipes for Gcneral Structures Purposes

- JIS G3532:  Low Carbon Steel Wires
- IS G3552: Chainlink Wire Nettmg

C orrugated sheet ateel beams for vehlcle guardrall shall conform to AASHTO M 180
- 74 Class A, Type 1. .

Al steel railing and fittlngs shall be gal\}anized unless otherwise Specified

accordance with the requirements of this Specification. Where painting is requ1red 1t
shall also be in accordance with the reqmrements of thls specification.

'All other matcnals shail be in accordance w1th lhe relevant clauses of tl'us

Spemflcatmn or as spemflecl on the Drawings.

Construciion

" Pipe rai'.ling, fittiags and incidental parts shall be carefully handled and stdred .on_'

blocking, racks or ptatforms so as not to be in contact with the ground and shall be .
protected from corrosion, Materials shall be kept free from dirt, oil, grease and other
foreign matter Threads shall be carefully protected from damage

Guardraﬂ shall be constructed to the Iines and grades, and in the exact positions

shown on the Drawmgs or as dlrected by the Engineer.

Steel shall not be heated or welded in the fleld unless with the prior written approval
of the Engineer. Field operations of drilling holes or cutting steel shall be carefully

‘conducted so as to prcvent damage to steel.

Posts shall be firmly set after dlggmg holes by means of auger or other equipment
approved by the Engincer. When handwork is required care shall be exercised not to
damage existing pavement. When posts are to be set in concrete or masonry, all
details of preformed openings and the method of fixing the post therein shall be as
shown on the Drawings. :

C12-1



-

154

Post holes in soil shall be backfilled using material approved by the Engineer or

concrete according to the details on the Drawings. Backfill material shall be
thoroughly compacted to the same degree of compaction as the adjacent soil. The
surface surrounding the fixed pole shall be reinstated to its original condition to the

~ satisfaction of the Engineer.

The éomponent .parts of pipe railings shall be connected with threaded screws unless

otherwise specified on the Drawings. Fitting of railings on slopes shall be levelled to
fit the required grades. Screw thread fittings shall be coated with red lead and oil.

Expansion shall be provided by omitting screws on one side of fittings at designated
posts. Where the rails are continuous through two or more posts, screws may be

 omitted bctween the rails and the fitting.

Measurement and Payment

Road edgc gmde posts timber or steel posts for guard precast concrete kilometer
post installed, completed and accepted by the Engincer sha]l be measured for
payment on a number basm

Vehicle guard rall 1nstal]ed completed and acccptcd by the Engineer shall bﬁ'
measurcd by length in metres from ceatre to centre of end posts.

The rates for vehlcle guardrail and precast concrete KM posts shall include for

_'comp]ymg with the Clausc 19 of the Preamble.
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TRAFFIC SIGNS
Traffic Signs (Warning and Regulatory)

This work shall consist of furnishing, fabri'cating hauling, and establishing the
specified types of traffic signs at locations indicated on the Drawings or as directed
by the Engineer and as required by the Ministry of Transportation.

Materials
Materials shall conform to the requirements noted in the Dfawings

Steel and alummlum matenals shali be of durable quality and shali be approved by

~ the Engineer.

Material for poles shail comply with the requirements of JIS G3444.

Bolts to be used for tightening sign boards shall be steel bolts, fully galvanized, and
free from deformation and bending Each bolt shall be tightened w1th a galvamzed

nut and washer.

| Alumlmum plates shall be degreased, etched neutrahzed and processed prlor to use
. as traffic sign boards :

- Reflective sheetmg shall conform to the reqmrements of AASHTO

M 268 and shall be of the colour spec1f1ed by the Engmeer or as shown on the
Drawings and shall include a precoated adhesive on the back capable of formmg a

" durable bond by vacuum or roller method to alumlmum plates

_ Steel poles for traffic signs sha]l ellher be processed for rust prevention by.
~ phosphatic membrane or zinc galvanizing, or if approved by the Engineer by means

of a rust prevention painting process. Rust prevention paint and galvanizing shall
conform to Clause 9.21 ~ 9.27 of this Specification and all details of matenals and
palntmg shall be approved in advance by the Engineer.

Constructlon
The type and location of traffic signs shall conform to the Drawings and the -
instructions of the Engineer. Traffic sign locations shall be established in the
presence of the Engineer. - -

Poles shall be set on 2 foundation as shown on the Drawings after digging ho]es by .

“means of auger or other equipment approved by the Engineer. When handwork i is

required, care shall be exermsed not to damage ex1st1ng pavement.

Poles shall be supported as necessary until the concrete has achieve_d sufficient

strength and the hole shall then be backfilled and thoroughly impacted with suitable -

material to the satisfaction of the Engineer. The adjacent surface shal] be restored to
its original condition as directed by the Engineer, -
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16.7

When traffic signs are to be installed on an existing road extreme care shall be
exercised to prevent obstruction of traffic. Any damaged portion shall be repaired to
its original condition immediately after installation. :

Traffic signs shall be carefully handled so as not to cause damage, and the
Contractor shall repair or replace signs at his own expense in the event of damage.

Traffic Guide Signs and Kilometre Posts

This work shall consist of furnishing, fabricating, haulihg and 'instz.llling the specified
types of traffic guide signs and kilometre post at locations indicated on the Drawings
or as directed by the Engineer and as required by the Ministry of Transportation.

Materials

- Unless otherwise noted in this Specification, all materials shall conform to the
~ requirements given on the drawings,

The specification for steel and aluminivm products and for reflective sheeting as
given c]sewhere in this Specification shall also be applied to traffic guide signs.

All materials for this work sha]l be approved by the Engmeer before ordcrs are glvcn
to the supphers or manufacturers

Cnnstructlon

_The types and locations of all traffic guide signs shall be shown on the drawing or

established by the Engineer before commencement of this work, When fixing the
above, the Engineer will also instruct the lettering to be used on each sign.

CAll defails "gfvcn regardihg th.e fabrication and installétioﬂ of signs and péleb shall

also be applied to traffic guide 31gns Foundation details shall be as shown on the
Drawings.

' Guide signs; and, light units shall be carefully handled so as to avoid damage, and the
“Contractor shall repair or replace these at his own expense in the event of any
‘damage. -

Measurement and Pa.yment
(1)  Traffic Sign

- This work shall be measured as the actual number of traffic signs complete
with places. and posts erected and accepted, and shall be paid for at the
scheduled rate for the item in the Bill of Quantities. The rate for traffic sign

- shall include for complying with the Clause 20 of the Preambie.
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"TRAFFIC CONTROL UTILITY

Road Marking

This work shall consist of furnishing and applying Type A and Type B painted road
markings on the finished paved area in accordance with this Specification, at the
locations and of the dlmcnsmns shown on the Drawings or as directed by the
Engineer. S

The markings Type A shall be used mainly for permanent works and Type B shall be
used mainly for semi-permanent works at the boundaries between contract sections.

- Materials for Rqad Marking

Type A material shall be white t.hermo'plas'tlc material.incorporating glass beads and -

' conformmg with AASHTO M249 or equivalent,

~ Type B material shall be whlte ready- m1xed trafflc palnt conformmg w1th AASHTO

Mz,48 or equivalent.

- Glass beads applied to the surfacc of both Typc A and Typc B mdtcnal shall conform
1o AASHTO M247 (Type 2) or equwalent

VOI'lStI'I.lCtIOII of Road Markmg

| fixisting lines and markihgs to be removed will be designated by the Engineei anid

shall be removed by grit-blasting or olhcr approved method causmg mlmmum

' damage to the road surface

The surface area to be marked shall be clean, dry and free from loose particles.

“Setting out and location of all markings shall be approved by the Engineer before
~work begins, Except where approved by the Engineer, all marks shall be laid by self

propelied machines equipped with cut-off valves and nozzles capable of forming

- clean and sharp edged lines and markings, of the specified thickness.

Type A material shall be laid by spraylof screed to the dimensions shown on the
- Drawings and agreed by the Engineer. The finished thickness of the material shall be

a minimum 1.5mm for spray application and 3 mm for screed application, both

. exclusive of the glass beads described in below. Preparation and application of the

material shall be in accordance with the manufacturer's instructions or as agreed by
the Engineer. On concrete surfaces the Contractor shall flrst apply a tack coat ofa
type compahb]c with the thermoplastlc material.

Type B material shall be lald by spray typc machme cqu1pped with a mechamcal .

agitator. Each nozzle shall be equipped with suitable guidelines consisting of .-

metallic shrouds or air blasts, and with a satisfactory cut-off valve capable of -
applymg bloken or skip lines automatically. Spread rate shall be not less than 40
litres/ 100 m”. In areas where machine laymg is 1mp0531b1c the Engmcer may give
approval to brush apphcatlon :

Glass beads shall be applied to the surface of Typc A and Type B markmgs

- immediately after they have been laid. Unless otherwise a proved by the Engineer,
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17.8

all glass beads shall be apphed by pressure or spray application at a rate not less than
450 gm/m

All road markmgq shall be protected from traffic as mstructed by the Engincer. All
markings shall present a ciean cut, uniform and the surface shall be free from streaks
and racks. All markings which do not have a uniform satisfactory appearance by day
and night shall be corrected by the Contractor at his own expense.

Delineators

This work shall consist of furnishing and installing the specified type of delmeators
at the locations indicated on the Drawings or as direcied by the Engineer.

- The work shall include all required posts, filxtures, fastenings and attachments as

Wall as aligning and installing, and all the process necessary to complete the work.
Materials for Delineators

The manufacturer and model type of all delineators shall be approved by the
Engineer before any order is placed for their supply. All details of delmeators shail
conform to thc relevant JIS or AASHTO standards. : '

: Constructmn of Delmeators

Delmeators shall be exactly installed in accordance wrth the Drawmgs and the

" instructions given by the Engineer. All metal parts of delineators shall be fully

galvanized. Reflector colour shall bé as directed by the Engineer.

_ Concrete Curb

This work shall cons1st of the construction of concrete kerb of the various shapeq and
at the locations as shown on the Drawmgs or instructed by the Engmeer

'Curbs may be cast-rn—place or precast. The concrete for reinforced or precast kerbs

shall be Class C, for non-reinforced cast-in-place kerbs Class D, and any base or

- foundation shall be of concrete Class E or blinding stonc as shown on the Drawmgs

All concrete shall meet the requirements of th1s Specrflcatmn

Preformed expans1on joint fillers for kerb _]OlﬂtS shall consist of a bituminous mastrc
composition, formed and encased between two layers of bituminous felt, all in
conformrty with AASHTO M33.

Constmctron Requrrements for Curbs

The construction requirements shali conform to the clauses for concrete structures

glsewhere ion this Specification. Maximum joint spacing shall be 10 m. Before
placing the exposed section of the kerb all lines and levels shall be checked by the
Engineer. Any junction betwéen the concrete base and the Class D concrete shall be
prepared and treated as a constructron ]omt in accordance with th1s Specification.
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When at driveway entrance crossings or for other reasons, a transition section of
kerb is indicated on the Drawings or ordered by the Engineer, the Contractor shall
furnish concrete kerbs with the required modification.

Precast kerbs shall be cast in mortar tight metal moulds sufficiently rigid to prevent
any deformation of the kerb. The precast kerbs shall be removed from the moulds as
soon as practicable and shall be kept damp for a period of at least 7 days. During this
period they shall be protected from the sun and wind. Any kerbs that show cracking

. or soft or damaged comess or snrfaces shall be rejected.

Curbs shall be careful]y handled transported and off-loaded so as to avoid damagc
Any kerbs which become chipped marred or cracked before or durmg piacmg shall
be rejected. :

_ Beddmg and joint mortar for precast kerbs shall comply with the rcqmrements glven '

clsewherc in this Spemﬁcanon

Precast kerb units shall not bc more than 80 c¢m long,. Spcmal units shall be cast for

_ radu of iess than 5.0 m.

On complctlon of kcrb the Contractor shall backfﬂl and tidy up the work to thc '
satisfaction of the Engineer.

LConcrete Barrier : _ : . o : o

This work shall consist of concrete barrier, constructed and erected in close

~ conformity with the dimensions, lines, grades design shown on the Drawings, or -

17.10

* established by the Engineer in accordance with this and other spccification items .

involved. It shall include the manufacturc transportanon and storage of precaqt

'concrete units and radmg members.

All materials to be furmshed and uscd and all equipment and construction methods |

‘which are not covered in the following clauses shall conform to the rcqu1rcmcnts

stipulated in other applicable Clauses.
Materla]s_ for Concrete Barrler_

Concrete _shall be Class B-_l concrete

Grout shall consist of Portland cement, potable water and 'r'ct'ard_er_ _admixturc
~approved by the Engineer. No admixture containing chlorides or nitrates shall be

used. The Contractor shall submit the proportion of mixing for approval of the
Engineer.

The grout shall be mixed, by méchanical mixing equipmcnt.of a type that shall
produce uniform and thoroughly mixed grout. Water shall be first addcd to thc mixer
followed by cement and admixture, :

Expansmn joint filler shall conform to thc rcqmrement of AASHTO M33.
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Equipment and Tools for Concrete Barrier

Equipment and tools necessary for handling materials and per-forming the work
shall be satisfactory to the Engineer as to design, capacity, mechanical condition and
shall be at the site of the work before work is started.

If any equipmehl as used by the Contractor proves inadequate to obtain the results

prescribed, such equipment shall be improved or other sat1sfactory equipment
substituted or added at the duectlon of the Engmeer '

Forms shall be made of metal conforming to the shape lines and dimensmns of the
members shown on the Drawmgs

The nu'mber' of forms to be provided by the Contractor shall be adequate for the
casting schedule which shall be submitted by the Contractor for the Engineer's

agreement and approval. In the event that the rate of casting cannot maintain the

approved schedule output, the Contractor shall provide additional forms, in such -
numbers as may be directed by the Engineer. Forms that deteriorate from reuse shall
be replaced by the Contractor with new forms if so directed by the Engineer. Unless
othcrwise approved by the Engineer the form shall be so de31gned that the concrete
barner is cast in an inverted posmon

Fonstructlon of Concrete Barrler

Coucrete bamer shalI be constructed usmg precast members manufactured in-a
casting yard of sufficient size, provided by the Contractor, The Contractor shall

-prov1dc a casting yard superintendent having the necessary technical expemse and .

experlence to supervxse the work on a full time basis.

The Contractor shall prepare, check and submit to the Engmeer c0mplete Workmg B
Drawmgs and Schedules showing:

- Details of the various precast units to be manufactured;

- Contractor's alterna’uve demgns if the submission of alternatwes is approved,;
- Details of forms;

- Contractor ‘s details of propose rnanufacture and construction,

- Sequence of operations proposed; and

- Producnon schedule in relatlon to Construction Schedule and Contract Perlod

The Contractor sh'all'not cast concrete prior to the Engineer‘s approval of the
Contractor's Drawings and Schedules, the concrete mixture, formwork, sequence of

- operations, method of placing, curing, protecting, handling and erecting members.
~ Any alternative to the design in the Contract Documents, shall be subject to the

Engineer's approval before manufacture or construction,

After all stipulated necessary approvals have been given the Contractor shall inform

- the Engineer, not less than three working days in advance, of the probable date of

commencement of manufacture.
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- Forms shall be erccted, set, braced and supported in a manner satisfactory to the

Engineer with the inverted base of the form truly level both longitudinally and
transversely

All reinforcing steel shall be accurately placed in the position shown on the
Drawings and rigidly held during placing and setting of concrete. Distances from the
forms shall be maintained by stay blocks, ties, hangers, or other approved support.
The use of precast mortar blocks for holding units from contact with the forms is
deprecated, and approval for their use shall only be given if their design and
dimensions are such that the contact area with the forms is mmrmal The use of
wooden blocks is prohrbrtcd

Immedrately after p]acrng concrete the upper exposed surface shall be struck off true
to the forms and hand finished using wooden floats. On completion of floating all
units cast shall be checked by means of a stralght cdge to ensure that no hlgh spots

~ exist,

Immediately after form removal, unless otherwise approved by the Engineer, the

units cast shall be given a Rubbed finish in accordance with this Specification.

Storage of Concrete Barrier Units

Unrts shall not be moved until the concrete has attained at least 70% of the specrf;ed
minimum compressive strength. Units shall be stored clear of the ground Stacking
of units shall be permitted providing it is limited to double stackmg but RO concrete
to concrete contact shall be permrtted :

Erection of Concrete Barrler Units
Units shall be double slung from a gentry or crane of adeqnate cepncity to facilitate
easc of handling and correct positioning, Llftmg dévices shall not damage or mark

the concrete barrier,

Cement gront bedding shall be spread to the thickness shown on the Drawings. The -
spreading of grout shall not be made far in advance of barrier placing as the grout

~shall still be plastic at the time of placing the barrier unit. Grout squeezed out from

under the barrier shall be removed

The barrier shall be erected to the correct alrgnment followmg and provrdrng the
correct smooth curvature. :

Measurement and Payment

Measurement and payment for traffic control utrlrty shall be made in accordance
with the Clause 21 (Trafflc Control Utrhty) of the Preamble.
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LANDSCAPING WORK '

This work shall consist of the construction of interlocking concrete paving and
planting, of trees and shrubs and their cultivation according to the specifications and
their positioning as detailed on the Drawings.

The Contractor shall give attention to the preparatory measures required before
planting is carried out, such as levels of soil, slope of ground, and topsoil
requirements including turning over and levelling the soil.

All work such as planting of shrubs, trees, and the cultivation of vegetation to cover
the bare soil, shall be executed in accordance with specifications and current
standards for such work. '

Preparation for Landscaping Work

After the soil is cleaned of debns from the construction works the hclght of the
topsoil shaH be arranged as per thc drawings. :

To prevent any standing water occurring a slope of 0.30/00 (thrcé thousandths) shall

~be made in the direction of flow indicated by the Engincer _

All top soil for the areas of cultivation shall consust of a soil mlxture of 5 cm humus
and 10 cm emstmg soil.

T hcse layers shall be executed after the ground to be filled is clear of debris resulting
from the construction works and clear of other growths or weeds.

* The use df weeci.killgrs for destroyiﬁg weeds etc. shall not be permitted.

~ The preparation of the soil forms the final stage in the soil workings. At this stage

the condition and compactness of the soil shall be good, there being no further
changes occurring to the heights and contours desired.

- Provision of Plants

Before the plants are finally ‘planted in position on the site the.y.shali first be putina

- location to be indicated by the Engineer. Permission to execute the planting on site

shall bc given by the Engmeer to the Contractor before plantmg is commenced.

" The plants shall comply w1th the followmg requ1rcmcnt

.- Hc1ght of trces_ shall be bctwccn 2.0 m and 3.0 m.

- Height of shrubs shall be not less than 60 cm.

: thn'disp'atlching trees to the site the trees shall be tied to support posts or similar in
- order that the trees are not damagcd similarly the leaves may be trimmed to rcduce

cvaporation.

Plants shall be free of disease, infestation and shall have good h.calth.y branches.
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Planting

Execution of the landscaping can be commenced:

- When all the construction and civil works arc COmpleted.

- When the Contractor has received permission in writing, from the Engineer.

Holes to be planted shall be enriched with a mixture of soil and-fertilizers, and shall
be cleared of debris and stones. Each plant shall be held somewhat above the bottom
of the hole to receive it, then soil added gradually to the hole and around the roots,
tamping the soil to the required compaction. After the roots of the plant have spread,
its trunk shall be slowly pulled out to ascertain that the surrounding soil is compact
enough to support its roots, and so promote healthy growth,

In promoting cultivation, care of the topsoil around the plants, similar to potted
plants, requires that the top soil is cleaned up around the planted area.

Trees and Shrubs

Trees and shrubs shall be planted before turf is placed but after the ground has been

levelled and prepared

Locations of trees shall first be ascertained, with reference to staking out posts, in
accordance with sPecrfrcatrons on detarl drawrngs and as approved by the Engmeer

Holes dug for planting shall be in accordance with desrgn drawrngs for trees 80 x 80
cmto a depth of 80 cm and for shrubs 60 x 60 cm to a depth of 40 cm

To protect sorl fertrlrty and plant growth the Contractor shall cornplete the tree
planting not more than 1 weck after the holes for the trees have been dug, in order to
avoid acid condition of the soil. :

The mrxture of soﬂ for filling in holes for planting shall consrst of red sorl and stable |
manure or of a quality similar to compost (compost is soil contamrng vegetation that_
has already undergone a process of decomposition).

The rnixture_ of soil for filling shall be comparable to:

- soil for planting (pH7) ~ 75%
- stable manure - . 25%

The soil mixture shall be free of stones greater than 4 cm in size. This mixture shall

be put into the holes evenly to a depth of 15 cm, with another 5 cm around the tree '
rools.

Sufficient watering shall be carried out at every stage of planting. To avoid the
possibility of water flowing away to another level when watering, the height of the -
top soil around trees and shrubs shall be made 4 cm lower than the surroundmg level
as shown on drawmgs

_Each tree shall be protected by support posts as shown on the Drawrngs Such'_g o

support posts shall be given a coating of creosote or its equrvalent so that they do not
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quickly'dccay Posts shall be wood/bamboo in accordance with detail drawings and

1.8 m in length of which 60 cm shall be buried in the soil.  Binding or ties shall be

made of natural raffia.

Trees shall be watered until they are growing healthily up to the end of the Period of
Warranty, the watering to be carried out in the mornings between 6 AM to 10 AM
and in the afternoons from 3 PM until completed.

During and after the work of planting and other works the Contractor shall continue
to clean up all refuse or debris caused by landscaping activities over the pavements
and/or the drains and channels for the duration of the Period of Warranty. The
Contractor shall transport the remaining materials left over and other rubbish away -
from the site as early as possible when the landscaping activities are completed.

Nursmg (‘ompleted Landscapmg

Any weeds which grow after the Iandscapmg work is completed shall be pulled up
and removed. The use of chemical weed killer is not permitted.

The prevention of disease or infestation shall be dealt with by twice weckly

- applications of Basudin 60 or Dithane M45

Watermg shall be camed out twice daily, mornings and aftf-rnoons natil the
complctlon of the maintenance pcnod -

Appucatlons of fertilizers, commencing 2 weeks after plantmg are 1o be made tw1cc_
monthly using "NPK" fertilizers for all trees and shrubs. :

Tor any and all omissions by the Contractor during the period of nursing which
causes damage or death to the plant life, the Contractor shall be required to replace -
the dead plants as quickly as possﬂ)le, at the latest 3 davs after the requcst for
replacement is 1ssucd

_ Interlocking Con_crete Pav_irig

This Specification section describes rcquircmcnts and procedures for constructing of

~concrete blocks on prepared beds in accordance with this Specification and in

accordance with the lines, levels, grades, dimensions and types shown on the

- Drawings. - If shown on the Drawings the work shall include the construction of bed

COurses.

This work shall also include concrete for median and island paving in accordance
* with the locations and details shown on the Drawings or as directed by the Engineer.

M'atcrials' .

- B.edding.Matcrial
If bedding material is required by Drawings, unless otherwise speciﬁed, it
shall be sand bedding in accordance with the provisions of this Spemflcatlon

section “Earth Work”. = The - thickness of bedding matena] shail be in
accordance w1th drawmg rcqmremcnts
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- Concrete

Concrete shall be of the class shown on the Drawings and shall be in
accordance provision and requirements of Section of Specification
“Concrete”. '

- Mortar

Mortar if required, shaH be in accordance with the pr0v1310n of specxflcatlon'
section in Stonc Masonry

~ Construction Methods

- Excavation shall be made to required depth, and the foundation shall be shaped to
conform to the section shown on the Drawings and compacted to a firm, even
surface. - All soft and unsuitable matcnal shall be removcd and rcplaced with
suitable matcrlal :

. Concrctc fmnh shall be as 1ndlcated on the drawings and in accordancc w1th thc

pr0v131ons of Specification section 06100

R mdlcated on the Drawings, bed course material shall be pIaccd and compactcd '

o form a bed course of the requlred thlckness

| - | Concretlng shall be in accordance w1th the requirements of Specification Section .

06100. Preformed expansion joint filler, if required by drawings, shall be of the

dimensions shown on the Drawings.: It shall be set in the posmons shown on the -

Drawmgs before the placmg of concrete is started.

- The cdges of the SIdcwalk and thc transverse cuts shall be shaped with a qultablc '

tool, so formed as to round the edges to a 1-centimeter radius.

- All work shall be correct to li'ne, gfade and level fo within 3 millimeters.

- If shown DII the Drawings, the Contractor shall construct the reqmrcd 31dcwalk or
island paving of individual precast concrete slabs or blocks of the size specified
on the Drawmgs : C

Measurement and payment |

Measurement and payment for landscapmg work shall be made in accordance ‘with
the Clause 22 (]andscapmg work) of the Preamble :
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