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Specification

TECHNICAL SPECIFICATIONS

The Standard Specifications referred to in this document iStdredard Specifications for Road
and Bridge Construction, 1986 Editiopublished by the Ministry of Transport and
CommunicationsThis document shall form part of the Contract

Work shall be carried out in accordance with the Standard Specification except as supplemented
or revised in the Special Specification.
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SPECIAL SPECIFICATION
SECTION 1 - GENERAL
101 LOCATION AND EXTENT OF SITE

The works comprise construction of Kulamaw&dogashe (B84) Road and Garbatula loop. The
project road starts at Kulamawe Shopping Centre, approximately 78kms from Isiolo town and ends
at Modogashe shping centre.

The total length of the project road section is approximately 127kms including the Garbatula loop
road

The site of the works shall be the area within the road reserve and any other places as may be
designated in the contract.

102 EXTENT OF CONTRACT

The works to be executed under the contract consist of, but are not limited to, the following:

1. Provision of Resident Engineer’s Offices.

2. Provision of Resi dent Engineer’s Junior an
etc.

3. Construction ad Maintenance of deviation roads and provision of passage of traffic
through the works.

4. General Construction Work fone Kulamawe Modogashe (B84Road as follows;
() Site clearance for whole of road reserve and earth works for the carriageway.

(i)  Constructon of social amenities, e.g. Dispensary, school, boreholes, cultural
centre/shrine etc.

(i) Provision of150mm thick natural gravel improved subgrade as shown in the drawings.

(iv)  Provision of175mm thick natural gravel subbase improved with about 3% cement
acros carriageway and shoulders as shown on the drawings.

(v)  Provision of150mm thick natural gravel base stabilized wathout4% cement across
carriageway and shoulders as shown in the drawings.

(vi) Provision of/5mmt hi c k
and35mmto the shoulders.

super pave” Asphalt Concr e

(vii)  Application of single seal surface dressing to the surfacing in carriageway and
shoulders,

(viii)  Provision of truck parking, access roads, junctions, bus bays as shtvendrawings
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(ix)  Construction of several major structures, drainage structures and reinforced concrete
river bridges.

(x)  Provision of road markings and reflectorized road studs, road signs, guard rails and
marker posts

(xi)  Provision of roadside amenities, Lorry Rag, etc.

(xii)  Construction of Access Roads at locations as instructed by the Engineer.
(xiii)  Construction of fibre optic cable civil works
(xiv)  Construction and provision of security arrangement, camps and facilities

The Works detailed above are only indicative ofSigepe of Works associated with this contract

and the Engineer may, where necessary, substitute some of the Works with others within the
project areas without substantially altering the overall Scope of the Works. Work shall be measured
and paid using theelevant rates and prices in the Bill of Quantities.

The works will also include for any operations necessary for the safe and convenient passage of
through and local traffic always.

102.1 COMPLIANCE WITH SPECIFICATION

All material, plant, labour and workmdnp in and connected with the execution of the works
shall be the best of their respective kinds without regard to any trade terms and the Contractor shall
comply in these and all other respects with the relevant Clauses in the Specification and ghall carr
out the Contract in a proper and workmanship like manner and in strict accordance with
Specifications, Working Drawings and Instructions of the Engineer.

103 CONTRACT DRAWINGS

A set of Contract drawings has been bound in a book of drawings accompangmg threract
Documents as a separate volume. Additional copies of these drawings that may be required by the
Contractor can be obtained from the Engineer, in which case the Contractor will be required to
reimburse the cost of producing such additional pie

The Engineer may from time to time, in order to enable the satisfactory completion of the works,
revi se, amend or supersede any of these dr awi
construct all works in conformity with the latest revisiamendment or superseding drawings,
provided that the Engineer has given to the Contractor in writing such reasonable prior notices of
intention to revise, amend or supersede as the nature of the intended change requires, and the
relevant drawings have heessued to the Contractor.

104 PROGRAMME OF EXECUTION OF THE WORKS

The Contractor shall provide the works programme required under Clause 8.3 of the Conditions
of Contract withintwenthe i ght (28) days of receipt of the
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The programme shall be in the form of a computerised critical path method, and shall be updated
every two months to reflect all the circumstances affecting the progress of the works at that time.

The works programme will disaggregate roads into subsedafomsninimum length of 3km and
a maximum of 5km and provide particulars for the main layers on each subsection.

The programme shall be coordinated with climatic and other conditions to provide for the
completion of the works in the order and by the tspecified. The Contractor shall allow in his
works programme and method of work for the requirements of Special Specifications Clause
504(ii) and 1506A, and any associated costs shall be included in his rates and prices generally.

The Contractor shaltarry out the contract in accordance with the programme agreed with the
Engineer, but he shall i n no manner be reliev
his obligation to complete the works in the prescribed order and by the prescribedtmmgzte

and he shall from time to time review his progress and make such amendments to his rate of
execution of the works as may be necessary to fulfil his obligation.

105 ORDER OF EXECUTION OF WORKS

In addition to Clause 105 of the Standard Specificatie Contractor shall carry out the works
such that a continuous and consecutive output of fully completed road is provided.

107 CERTIFICATE OF SUBSTANTIAL COMPLETION

Delete the first paragraph.

The restoration of borrow pits and quarries is subject toesteration requirements of Section 6
of these Specifications.

117 HEALTH, SAFETY AND ACCIDENTS

The Contractor shall prepare a specific Occupational Health and Safety Management Plan for the
project, which shall be submitted to the Engineer not lager four (4) weeks after the notice to
commence the Works. This Management Plan shall incorporate but not be limited to, the
requirements of Clause 117, and identify the risks and mitigation measures, and specify monitoring
indicators and reporting requinents.

As part of the occupational health and safety program the Contractor shall provide training for all
employees on how to ensure their own personal safety, and on ways to reduce the accident risk on
site. The Safety Officer shall provide training in safe kvpractices and general awareness of
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potential danger situations to avoid injuries. In addition, all employees handling dangerous/toxic
materials shall be trained on how to handle such substances.

All the Contractor’ s per skohave anlindustioracburse onlsagetyo r e
and health at the site. The induction and training shall be on site and have a duration of at least two
(2) hours. It shall be conducted in a language which is appropriate for the personnel, to ensure that
all personel can understand the information and instruction. Foelipviraining sessions shall be
carried out during the project implementation.

There is no separate payment for these requirements and the costs should be included in the
Contractor’' sgeneamallyes and price

120 PROTECTION OF EXISTING WORKS AND SERVICES

a) The Contractor shall acquaint himself with the position of all existing services such as
sewers, water drains, cables for electricity and telephone, lighting and telephone poles,
water mains, et¢c before commencing any excavation or other work likely to affect the
existing services.

b) The cost of all plant, equipment and materials, labour, technical and professional staff,
transport and the like necessary for determining the locations of existinges, including
the making good of any damage caused to such services all to the satisfaction of the
Engineer, shall be deemed to be included in the tender rates. No other payment shall be
made for the costs of such operations, nor for the making gfod@image caused thereby
to the existing services.

c) The Contractor shall be held responsible for damage to existing structures, works or
services and shall indemnify and keep indemnified the Employer against any claims in this
respect (including consequeadtdamages).

121 DIVERSION OF SERVICES

a) The Contractor shall be responsible for arranging for the moving of services, subject to the
approval of the Engineer, where necessitated by the Works and shall pay any charges
arising from the moving of the servi®r alteration to services such as power lines,
telephone lines, water pipes and the like. Prime Cost sums for this work have been included
in the Bill of Quantities No.1.Subject to the approval of the Engineer and upon production
of payment receipts frorthe service authorities, the Contractor shall be reimbursed in
interim payment certificates the net cost of such moving or alteration, plus the percentage
inserted in the Bil!l of Quantities for the
paymentwhich includes for the liaison and arranging of the moving of services.

b) | mmedi ately after the Engineer’s order to
all services along the project road, and following approval from the Engineer, shall arrange
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fort heir prompt relocation where necessitat
programme shall allow adequate time for the identification and relocation of services.

124 PROVISION OF LAND

The Employer will only provide land to accommodate the roadrves roadside amenities,
Engineer’s houses and offices; and all other
the contract is subject to the prior approval of the Engineer, but is the total responsibility of the
Contractor. The Contractor wimake all necessary arrangements with the property owners
concerned and pay all charges arising there from.

The Contractor shall remove all temporary works and shall restore all such land to the condition
in which it was immediately prior to tleecupation thereof as far as is reasonable and practicable.

No separate payment will be made to the Contractor on account of these items and the Contractor
must make due allowance for them in his rates.

The Contractor shall notify the Engineer of anyreachment into the road reserve at the earliest
opportunity.

127 INFORMATION FROM EXPLANATORY BORING AND TEST PITS

Delete first paragraph of Standard Specification. The Factual Materials report, which does not
form part of the contract documents, congaimformation on exploratory borings, test pits and

other investigations which have been made by the Engineer on the site of the Works. This report
is made available for the Contractor’s inform
on the basisf the Factual Materials Report will be entirely at his own risk.

130 PROGRESS PHOTOGRAPHS

Add the following paragraphs (a) and (b):

(a) Video Coverage of Progress of Works

Where instructed by the Engineer, the Contractor shall pay for professional video coverage of the
works which shall be undertaken immediately upon handing over the site to the contractor and
upon completion of works and at frequencies and intervals itstily the Engineer. The video
recording shall include voice track, text and subtitles.

Two copies of each set of recording in Digital Video Disk (DVD) or similar format shall be
delivered to the Engineer within 14 days of recordings.

(b) Processing of @jital Photographs
The Contractor shall, in addition pay for production, processing and printing of ten (10) copies of
digital photographs taken by the Engineer.




SectionVII-Wo r k s’ Requirements 15

MEASUREMENT AND PAYMENT

Add SubClause (0)

(0).Video Coverage and Processing of Digital Blgoaphs

Payment for processing for Video Coverage and Digital Photographs shall be made from Prime
Cost Sum allowed in the Bills of Quantities.

132 HOUSING ACCOMMODATION FOR THE RESIDENT ENGINEER AND HIS
STAFF AND OFFICE FOR THE RESIDENT ENGINEER AND SUR VEY EQUIPMENT
AND FURNITURE

SENIOR STAFF

The Contractor shall be instructed by the Engineer to provide accommodation and maintain houses

(1 for Type 1, 7 for Type I1) for the foll owi
Designation Number
Project Director 1 (to be housed in House Type V)

Resident Engineer 1
Highway Engineer / DRE 1
Pavement / Materials Engineer 1
Measurements Engineer 1
Structural/Bridge Engineer 1
Senior Surveyor 1
Social Safeguards Specialist 1
EnvironmentaSafeguards Specialist 1

The Engineer’s senior staff houses, shall be
and shall be sited and constructed to the satisfaction of the Engineer as detailed in the Drawings.

Houses shall be constructed hviermanent material subject to approval of the Engineer and the
design and construction shall be approved by the Engineer. The walls shall be made of stone or
concrete blocks. All material used shall be new strong, durable and weatherproof. Ceilings and
floor must be properly insulated against heat with approved insulated material. The floor shall have
a level smooth finish. All windows shall have glass, able to be opened, and with mosquito nets.
The building materials shall be mosquito and termite proafetpainted inside and out with two

coats of paint/ varnish all to the approval of the Engineer.

The ceilings of houses and verandas shall be lined with ceiling board. All doors are to be fitted
with mortise locks, which must be heavy duty on externatgdgdl windows shall be fitted with
burglar bars of min. thickness of 12.5mm or as shown in the drawings.

The roof c¢cladding shall be with * Mareba’ til
floors shall have parquet floor finish while bathrodailet and kitchen floor will have tile finish.
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The workbenches in kitchen shall have granite tile cover. All the sanitary ware shall be Vitreous
China of approved quality.

All houses are to be provided with a fire extinguisher and fire axe. Fire exé&s lae secured to
the outside of the buildings.

All storerooms shall be fitted with at least 3 substantial shelves and kitchens shall be fitted with
shelves, drawers and cupboards as instructed.

The Contractor shall provide new furniture, equipment fatidgs as listed herein below. The
Contractor shall obtain approval of the Engineer for the type and quality of the furniture, fittings
and equipment before ordering. All houses shall be provided with a piped supply of drinkable
water, electricity, gasral kerosene for the consumption of the Engineer and his staff and the
Contractor shall provide all necessary waterborne sanitation and disposal systems to the
satisfaction of the Engineer.

The sitting room and all bedrooms of Type | and Il houses shpiidv@ed with combined cooling

and heating air conditioners. The air conditioners shall have both cooling and heating capability
and shall be of a type, make and capacity rating specified. The minimum rating of air conditioning
units shall be 3.5 kWh or 080 British Thermal Units (BTU)/h. Each air conditioner shall be
mounted with its own electrical power.

The Contractor shall pay for water, electricity, gas and kerosene consumed, and for the statutory
charges associated therewith.

The Contractor shall beesponsible for rubbish disposal by providing outside bins and daily
collection to a central area located to the satisfaction of the Engineer.

Each Type | and Il houses shall be erected on separate plots approximately 0.05 hectare. A barbed
wire topped chia link wire fence 2 metres high with a chain and padlock lockable gate shall be
provided around the general perimeter of the type | and Il houses.

Separate access roads 3m wide adequately drained, cambered, graded and surfaced with 150mm
thickness of comgicted and sealed gravel shall be provided to each house, with a covered parking
area for at least two cars.

Each type I and Il houses shall be provided with day and night watchmen and security lights, the
cost of which shall be deemed to have been inclidéte rates for the houses.

Servant quarters, (comprising of 1 No. Type IV house inclusive of furniture), shall be provided,
for each of the Type | and Il houses and the location shall be as approved by the Engineer. The
cost of providing, erecting andaimtaining servant quarters shall be deemed to have been included

in the other items of the Bills of Quantities and no additional payment shall be made.

All the houses and furniture mentioned above shall revert to the Employer after completion of the
contract.

132.2 HOUSI NG ACCOMMODATI ON FOR ENGI NEERG6S JUNI

The Contractor shall provide, equip, furnish and maintame (9) No. type Ill and ten (20) No,
type IV houses for the Engineer’s Junior st a
O fices and Laboratory | ocation and | ocation ¢
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This staff will generally comprise the following:
Designation Number

Junior Engineer

Senior Road Inspectors
Road Inspectors
LaboratoryTechnologist
Laboratory Technician
Laboratory Attendants
Survey Assistant
Survey Chainmen
Draughtman

Secretary

Office 365 Support Assistant
Office Attendant

Client Engineer

Client Interns

NFPFRPPFPPPONMNONPEPEDNDNEE

Junior Staffhouses and furniture shall revert to the Employer after completion of the Contract.

In addition, the contractor will provide Dormitesgyle Guest houseith a capacity of 20 people

with common lounge, dining area and kitchen; all as shown in the dawairgs instructed by the
engineer. The rate for the construction of the guest house shall include furnishing with beds, tables,
chairs, a television set for the dining area etc. as instructed by the Engineer.

The guest house and furniture shall reveth®Employer after completion of the Contract.

The contractor S rate for t he constructi on o

include provision of the following;

1 Helipad and the security watch tower as shown in the drawings,

1 3m wide paved aess road from the helipad to the engineer office and,

1 Ball Courts (Volleyball, Tennis and Basketball) and their associated accessories i.e.
balls, rackets, nets etc.,

1 A security Watch Tower as shown in the drawings.

All as shown in the drawings or asstructed by the Engineer.
132.3 LI'ST OF EQUI PMENT FOR ENGI NEER®S STAFF HC

Each house shall be provided with new furniture, equipment and fittings to the approval of the
Engineer as listed below, respectively;
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ITEM DESCRIPTION

QUANTITY PER HOUSE TYPE

T1

Tl

T

TIV

TV

FURNITURE

Doubl e Bed (5" x6’
mattress + 2no. Pairs of same size
blankets and bed sheets for each bed

20

Single Bed (3.5’
mattress + 2no. Pairs of same size
sheetdor each bed

Pillow and Pillow case (same colour wi
bed sheets)

N
o

Dressing table with mirror and stool

Chest of 5No. drawers with mirror

Wardrobe (movable)

Resident table

Bedroom chair

600mm x 450mm high medicine cabir]
with mirror

N
O o geoo

Bathroom stool

Towel Rall

Dining Table (2m x 1m approx.)

Dining Chairs

Dining Chairs with arms

Side Board

3-piece loungehairs

Armchair with cushions

Coffee table 40 x 45cm high

Occasional tables, 70 x 70 x 45cm high

Book case (2m long with 3 shelves)

Writing Desk with chair

Kitchen shelves (per sq. m)

Kitchen table (2m x 0.8m approx.)

Kitchen chair

Floor rags
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ITEM DESCRIPTION QUANTITY PER HOUSE TYPE
T1 TII THI | TIV [TV
EQUIPMENT
Refrigerator (at least 19 cu. ft.) including
freeze 1 1 0 0 1
Compartment odbout 3 cubic feet capaci
Refrigerator (at least 7 cu. ft.) including
0 0 1 1 1
freezer compartment
Cold water storage tank of at least 4Q 1
. 1 1 1 1
capacity
Water filter (hot and cold dispenser) at le 1
: 2 2 1 1
15L capacity
Tablelamps 5 4 2 1 20
Electric fan 2 2 1 1 20
Gas or Electric hot water unit for kitchen 1 1 1 0 1
Gas or Electric hot water unit for bathrog 1 1 1 0 1
Electric and Gas cooker with 4 eleme 1
. 1 1 0 0
burners, a grill and an oven
Electric and gas cooker 2 elements an 0
0 0 1 1
burner
Gas or Electric Rechargeable lamp 3 2 2 2 20
Dustbin with lid (outdoor type) 1 1 1 1 1
Waster paper basket 4 4 2 1 20
Fire extinguisher at least 9L capacity 1 1 1 1 2
Air conditioner unit (3.5kwh or 1200(¢ 5 4 3 5 20
BTU/hr)
2m x 1.5m high curtain with lining 9 9 4 0 0
1m x 1.5m high curtain with lining 3 3 6 3 20
Set of 8piece crockery, cutlery, glass we 1 1 1 1 3
Vacuum cleaner 1 1 1 0 1
Door mats 2 2 2 2 2
Set of kitchen utensils 1 1 1 1 1
Set of cooking pots and pans etc. 1 1 1 1 1
Mixer electric (portable) 1 1 1 1 1

132.4 MAIN OFFICE

The Contractor shall provide, erect and maintain for the duration of the Contract, a furnished and
equi pped main office for t herodEcomsiructierse prdvided Repr e
with mosquiteproof and burglaproof windows and lockable dooand suitably insulated against

heat and cold, all to the satisfaction of the Engineer in respect of the Construction, design and
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siting. The office shall comply with the details shown in the drawings and shall have a clear height
of not less than 2.6nThe floor shall be of floated concrete, and adequately damp and termite
proof. Each room of the main office shall be-@nditioned with a medium size air conditioner
(minimum 3.5kwh or 12000BTU/h).

A telephone shall also be provided for the ResidentrEege r * s of fi ce f or hi's
Contractor shall be responsible for paying all the charges and fees related to the use of the
telephone and be reimbursed the same on production of proof of payment.

The office for t he Elhigeicongpletely separRte frometisateal theat 1 v e
Contractor and, if so required by the Engineer, shall be fenced with a 2m high chain linked fence
and gate with padlock and chain.

Latrines and washrooms graded to staff seniority, together with drinkable wapdy aod water

borne sewage disposal, shall be provided for the office. The Contractor shall also provide 24 hours
a day electricity supply to the offices and shall allow for any water and electricity consumed and
for any statutory charges associated.

Unless the offices are accessible via an existing paved road the Contractor shall, if so required by
the Engineer’s Representative, provide an acc
100 square meters covered car parking area. Both aceesand car park shall be surfaced with

at least 150mm of consolidated gravel properly graded, cambered, sealed, drained and culverted.

132.5 MAIN LABORATORY

The Contractor shall provide, erect and maintain for the duration of the Contract, a mainifgborato
complying with details shown on the standard drawing, to the satisfaction of the Engineer. The
| aboratory shall be sited adjacent to the Res

The laboratory shall have piped potable water supply and a continuous elecippity adequate
for lighting, heating and operating the laboratory equipment.

The laboratory shall have a height from floor to ceiling of not less than 2.75 metres and all rooms
shall be fitted with a medium size air conditioner, and electric lightingpamwekr points as
instructed by the Engineer’s Representative &
mortise lock and provided with two keys.

Soaking tanks for CBR specimens shall be provided at floor level in the laboratory. Concrete cube
curingtanks of adequate size shall also be provided. Both the CBR tanks and concrete cube curing
shall have drainage pipes built in. The following rooms and facilities shall be provided in the
Laboratory:-

(i) Office

The offices in the laboratory shall be consted as shown in the drawings. The door and windows
shall be fitted with fly screens covered with mosquito gauze. The floor shall be of concrete with a
float finish. The walls shall be lined and ceiling provided.

Each room of the office shall be @wiondtioned with a medium size air conditioner (minimum
3.5kwh or 12000BTU/h).
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A display board of soft board or similar approved material, with a minimum surface area of 3
square metres shall be provided and securely fixed to the wall.

(i)  Main Laboratory

This roan shall be constructed as shown in the drawings. The external entrance shall be a double
door and single doors shall be provided for access to the adjacent offices. The external door and
all windows shall be fitted with burglar proof to the external demd windows and fly screens
covered with mosquito gauze.

The floor shall be of concrete and float finished. The room shall be fitted out as indicated by the
Engineer’s Representative with three rigidly
long by1 metre wide by 1 metre high and with top comprising either metal lined hard wood or
steel float finished concrete at least 75mm thick and suitably reinforced, with a sink minimum size
600mm long by 450mm wide by 300mm deep fitted with a tap and waste \pigll shelves,

450mm in width and having a surface area of at least 6 square metres, shall be provided and
securely fitted.

Two display boards of soft board or similar approved material, each with minimum area of 3 square
metres, shall be securely afftke t o t he wall s as directed by the

(i)  Small Laboratory Room

Thisroom shall have a total floor area of not less than 20 square metres and a total window area

of not less than 2 square metres. The windows shall be fitted with #erscrcovered with

mosquito gauze. A single door shall provide access to the main laboratory room. The floor shall
be fitted out as indicated by the Engineer’s
benches each of minimum dimensions 2 metres igngyy metre wide by 1 metre high with a top
comprising either metal lined hardwood or a steel float concrete finish of at least 75mm thickness
and suitably reinforced, with a sink of minimum size 600mm long by 450mm wide by 300mm
deep fitted with a tap andaste pipe and concreted to the water supply for the maonaltioy

room. An approved air extractor fan shall be fitted through an outside wall.

(iv)  Store Rooms

These rooms having a total floor area of not less than 20 square metres shall be providetd adjace
to the main | aboratory building in a position

(v)  Concrete Slab for Sample Drying

A reinforced concrete slab 150mm thick and of total area not less than 20 square metres shall be
provided adjacenttothrmai n | aboratory building in a posit
Representative. The slab shall have a smooth finish to the satisfaction of the Engineer.

132.7 ENGINEERS OFFICE AND LABORATORY FURNITURE AND EQUIPMENT

The Contractor shall provide, install and maintain in a good state of repair office furniture and
equipment, and laboratory furniture and equipment, and survey equipment as outlined in this
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Clause 132 and in appendices to the Bill of Quantities respactivel | t s hal |l al so be
obligation to replenish consumables.

132.8 ENGI NEERGS OFFI CE, LABORATORY AND SURVEY

Office and laboratory accommodation, furniture and equipment, and survey equipment shall revert
to the Employer after congtion of the Contract.

Such equipment shall be of approved manufacture, and shall be available to the Engineer for the
Engineer’s exclusive use throughout the Cont
Engineer’s order t dlbereagygduge.andAdmipletetg perfopnnthe tests. s h a
The equipment shall revert to the Employer on completion of the Contract.

Any del ays to the Contractor or the Co
perform survey work, field or abor at ory tests due to t
mai ntain the said equipment shall be d
actions and any consequences of such delays shall be interpreted as such.

ntract o
he Cont
eemed t

132.9 COMMUNICATI ON FOR THE ENGINEEER
a) Mobile Phones

The Contractor shall provide, connect and maintain mobile phones for the exclusive use by the
Engineer for the duration of the contract. The Contractor shall include for the cost of providing the
mobile units complete wt h charger uni t, “hands free” heact
network and all service charges applicable all as directed by the Engineer. The Contractor shall
provide airtime with each mobile phone which shall be paid for under prime cost sawedlfor

under the bill of quantities. The mobile telephones shall be WAP enabled-miii eapabilities

and integrated camera of a minimum of 20.0 mega pixels. Payment for these mobiles and
associated costs is included in the Bill of Quantities, anteoship of mobile phones will revert

to the Contractor after completion of the Works.

b) Internet and e-mail services

Where directed, the contractor shall provide 24 hours terrestrial or wireless internet connectivity
with minimum throughput speeds of 20 rabgtes per second (MPS) for the exclusive use by the
Engineer, including all accessories and terminal equipment and pay for all associated installation,
maintenance and usage charges throughout the duration of the contract.

The contractor shall allow forpvision and maintenance of internet connectivity maintenance as
per the Bills of Quantities.

135 MAINTENANCE OF THE ENGINEERS STAFF HOUSES, OFFICES
FURNITURE, AND LABORATORIES AND EQUIPMENT
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The Contractor shall provide adequate security for the Engihee Ca mp and Faci | i 1
per day until expiry of the Period of Maintenance. The costs of staff required for security and to
maintain accommodation, offices and laboratories in a well maintained, clean and fully habitable
condition, plus the costd consumables, shall be included in the relevant items for maintenance

in the Bill of Quantities.

137 ATTENDANCE UPON THE ENGINEER AND HIS STAFF

The costs, for attendance required by this Clause 137, shall be included in the items for
maintenance aspecified in Clause 135. Additional attendant staff, as required by the Engineer,
shall be paid for under Item 1.24 of the Bill of Quantities.

138 PROVISION OF VEHICLES AND DRIVERS FOR THE ENGINEER AND HIS
STAFF AND METHOD OF PAYMENT

In addition to prowions of the Clause 138 of the Standard Specification, the Contractor shall when
instructed, provide and maintain in good working condition for the exclusive use of the Engineer
and his staff throughout the Contract, the following types and numbers dfrianvehicles. The
Engineer shall approve the type of vehicles and confirm the number of each type to be provided.
The Contractor shall insure the vehicles comprehensively for any licensed drivers and shall provide
competent drivers during normal workihgurs and whenever required by the Engineer. The cost

of provision of the vehicle shall be inclusive of the first 4,000 kilometres travelled in any month.

Should any vehicle supplied not be in roadworthy condition, the Contractor shall provide an
acceptald equivalent replacement vehicle until such a time as the original vehicle is repaired to
the satisfaction of the Engineer and returned for use.

a) Type 1 Vehicles (4Wheel Drive Station Wagon)

Type 1 Vehicles should be four Wheel Drive (4WD), with poassisted steering, turbo charged,
independent double wishbone with coil springs and gas hydraulic dampers as part of the
suspension, diesel propelled engine minimum 3000 cc, capable of developing power of 125 kW at
3,400 rpm. The vehicles should have fia#lk capacity more than 160 litres and fitted with other
accessories below:

a) Spare tyre and wheel jack

b) FM radio and CD player

c) Power Windows

d) Full Air-conditioning

e) Immobilizer and antitheft security system
f) Sports Rims

g) Driver and passenger SRS Airbags

Number to be provided: Three (3)



SectionVII-Wo r k s’ Requirements 24

Two (2No) type 1 vehicles shall be for the us:¢
the contract. Two (2No.) will be used during the defects liability period (DLP). At the end of the
defects liability period o€ontract, all typel vehicles shall revert to the Contractor.

b) Type 2 Vehicles (Double Cabin 4WD Pick up)

Type 2 Vehicles should be four Wheel Drive (4WD), with power assisted steering, Double
wishbone independent suspension at font axle and rigidveieleaf springs at rear, diesel
propelled engine minimum 2500 cc. The vehicles should be fitted with other accessories below:

a) Spare tyre and wheel jack

b) FM radio and CD player

c) Power Windows

d) Full Air-conditioning

e) Immobilizer and antitheft security system
f) Driver and passenger SRS Airbags

g) Canvas cover over the carrying deck

Number to be provided: Nine (9)

One (1 No) type 2 vehicle shall be for the us
the contract and shall be available and maintainetbuhe end of the Defects liability period.

Two (2No.) will be used during the defects liability period (DLP). At the end of the contract, all

type 2 vehicles shall revert to the Contractor.

c) Type 3 Vehicles (Single Cabin 4WD Pick up)

Specifications fo Type 3 vehicles shall be as for Type 2 vehicles but in addition shall be fitted
with fibre glass body or similar and to columns of seating benches on the carrying deck at the back.
Number to be provided: Four (4)

Two (2No.) will be used during the defedtability period (DLP). All type 3 vehicles shall revert

to the Contractor at the end of the contract.

139 MISCELLANEOUS ACCOUNTS

This Clause shall not apply.

140 PAYMENT OF OVERTIME FOR ENGINEER JUNIOR STAFF
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Engineer’s junior staff shall

be r ei

cent additional a mo usadmirtisoative overkeends.f o r
For purpose of this clause, in addition to the support staff provided by the Contractor, the following

shall also constitute part of

the Engineer

mbur sed i
the Engin

S

z
O

Designation

Senior Roads Inspectors

Roads Inspectors

Senior Laboratory Technologist

Laboratory Technologists

Laboratory Technician

Laboratory Attendants

Survey Assistants

Survey Chainmen

OO NOO|UARWIN|F

Draughtsman

=
o

Secretary/Administrator

If the Contractor wishes to execute the works on redulars i s

out si

de the Enc

working hours, over a prolonged period, the Engineer may, if he deems it necessary, employ
additional supervisory staff for which the required salaries, plus twenty (20%) percent additional
amount to cover forthelgni neer ' s admini strative
Contractor to the Engineer. In addition, the Contractor shall provide the required accommodation
for such staff at his own cost. The Contractor shall not be reimbursed any of these costs.

142 ENVIRONMENTAL PROTECTION

over heads

The Contractor shall comply with the Statutory Regulations in force in Kenya regarding
environmental protection and waste disposal, and shall liaise with the National Environmental

Management Agency (NEMA).

Within four (4)weeks of the order to commence work, the Contractor shall prepare and submit a
specific Environmental Management Plan for the project and his operations, relating to the
approved Environmental Impact Assessment. The Environmental Management Plan shall outl
potential environmental hazards and risks, and provide an action plan to deal with the hazards,
minimise the risks, and mitigate adverse environmental impacts, and include a general
decommissioning plan covering all relevant aspects of the project. Efiweronmental
Management Plan shall identify monitoring indicators and reporting requirements.

The Contractor shall be required to submit environmental progress reports to the Engineer every

three (3) months.

The Contractor shall ensure so far as is nealsly practicable and to the satisfaction of the
Engineer; that the impact of the construction on the environment shall be kept to a minimum and
that appropriate measures are taken to mitigate any adverse effects during the construction.

a) The Contractor &l exercise care to preserve the natural landscape and shall conduct his
construction operations so as to prevent any unnecessary destruction, scarring, or defacing of
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the natural surroundings in the vicinity of the work. Except where clearing is redmired
permanent works, all trees, native shrubbery, and vegetation shall be preserved and shall be
protected from damage by the Contractor’s
unnecessary destruction, scarring, damage or defacing resulting fro@ dhet r act or ’
operations shall be repaired, replanted, reseeded or otherwise corrected as directed by the
Engineer, and at the Contractor’s expense.

b) The Contractor shall ensure that measures are in place to control soil erosion and water
pollution, by use btherms, dykes, silt fences, brush barriers, dams, sediment basins, filter mats,
netting, gravel, mulches, grasses, slope drains, contour banks, and other erosion control devices
and methods. Temporary erosion control provisions shall be coordinatedemtianent
erosion control features to assure economical, effective and continuous measures throughout
the period of the works. The Contractor’s a
in that works need to be progressively finished so thahgeent vegetation can establish
quickly to mitigate soil erosion and erosion of drains.

¢) The Contractor shall provide all the labour, equipment, materials, and means required and shall
carry out proper and efficient measures wherever and as often as nyetessaimise the
dust nuisance.

d) The Contractor shall comply with all applicable Kenyan laws, orders and regulations
concerning the prevention, control and abatement of excessive noise. Blasting, use of
jackhammers, pile driving, rock crushing, or anyeothctivities producing higmtensity
impact noise may be performed at night only upon approval of the Engineer

e) Immediately after extraction of materials, all borrows pits shall be backfilled to the satisfaction
of the Engineer. In particular, borrow pitear the project road shall be backfilled in such a
way that no water collects in them.

f) Spilling of bitumen fuels, oils and other pollutants shall be cleared up.

g) The Contractor's attention is drawn to the requirements of the Standard Specificatiomlin rega
to the environment and in particular to the following Clauses:

Clause 115: Construction Generally

Clause 116: Protection from Water

Clause 136: Removal of Camps

Clause 605: Safety and Public Health Requirements Clause
Clause 607: Site Clearane and Removal of Topsoil and Overburden

h) Payment in respect of this Clause 142 is included as a Lump Sum in the Bill of Quantities.
Payment of the Lump Sum will be by equal monthly instalments over the period of the Contract
excluding the period of Maintenee. The total sum of the instalments shall not exceed the
Lump Sum, and payment of the monthly instalment will only be made for that month if the
Engineer is satisfied that the Contractor has fully complied with the requirements of Clause
142, otherwisg¢he Contractor shall forfeit such instalment.
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143 ROAD SIDE AMENITIES AND OTHER FACILITIES

The contractor shall provide roadside amenities and other social facilities as instructed by the Engineer.
These will include school, boreholes, dispendargstock loading ramp, washrooms amongst others

as instructed.

A Provisional Sum has been allowed for in the Bill of Quantities for the design and the construction of
roadside amenities and other social facilities.

144 SECURITY ARRANGEMENTS

The Contraair will be deemed to have visited the site and satisfied himself as to any security
risks in the project areend allowed for the risks in his ratésnd while the Employer will carry
out security audggandprovideassistance for use of the national sggw@pparatus, the

Contractor will be free to do his own security audits.

The Contractor shall construct and provide camp security arrangeasesesailed belowl he
Contractor with the help of the Employeshall also liaise with the relevanational and county
government security agencies to provide armed security for protection and patrol of the site and
other project facilities and installatigred! with approval of the Engineefhe Contractor will

pay any allowanceapproved by the Engaer/Employeand meet the costs of operation of the
security units on the projecthe Contractor shall provide vehicles, housing, communication
equipment and facilities, computers and accessories for the operation and use of the security
units; all to theapproval of the Engineer/Employer.

The security items to be provided under this clause will have to be delivered within 60 days from
the commencement date.

Camp Security Arrangements

The Contractor shall establish project camps and provide camp setiaitgements at each camp
according to this claus&he camps shall be established within set up areas currently having some
security set ups or approximately after every 30 km interalsaboudcamps for theKulamawe
Modogasheroject sectionThe camps shall include Contractors main canmpd  E n gite cem@ r ™ s
quarry _sites material _borrow pits and contractors mobile canithe camps will _be
constructed/established according to the typical camp security plan layout below:
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The followingare the minimum basic security arrangements and features to be met at each camp:

(i) Construction site to be sited away from buifglarea

(i) Construction site to be located on a higher ground to provide good observation

(i) The site to be located on hard surfgoeund

(iv) Sufficient space for parking, accommodation and offices with clear night visibility.

(v) One defined approach route for vehicles and workers.

(vi) Avoid long straight approaches towards main gate (zig zag)

(vii) Vehicle barriers and speed bumps while approaclmnegriain gate coupled with reinforced
concrete barriers.

(viii) Perimeter fence around the facility with razor wire to the outer and inner side of the fence

(ix) Anti-Vehicle Bourne Improvised Explosive DeVvidBIED) trench to be constructed around the
site.

(x) Proper ilumination around the facility and within the sites, flash lights recommended.

(xi) Security patrols enhanced by 24 hours manned watchtowers and CCTV cameras with a central
security control center

(xii) Each site should have at least three entry and exit point

(xii) Eachsite should have an emergency gate securely locked and periodically checked by the
Secuirity officers

(xiv) Sentry box at the main gate well covered with sandbags.

(xv) An established radio (walkialkie) communication network within the site and with other
friendly forces.

(xvi) Each site should have a standby generator
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(xvii) Clear zone on the inner and outer side of the perimeter fence

(xviii) Zoning of the inner part of the site through signage; Visitors areas, Employees only and
Restricted area.

(xix) Clearance of bushes around the canipast 50M

(xx) Building structures to be at least 100 feet from the outer perimeter fence

Security Vehicles

In addition to provisions of the Clause 138 of the Standard Specification, the Contractor shall provide
and maintain in good working condition for tBgclusive use of thE mp |l oyer ' s secur it
throughout the Contract, the following types and numbers of brand new vehicles.

()  4WD twin-cab pickup landcruiser: 8 No. (2 for each camp)
(i)  4WD twin-cab speciagpickup: 4 No. for the4 camps

(i) 4WD landcruiser van 2No. (for coordination)

(iv) 7-Ton Isuzu lorry: 4No. for the 3 camps
(v) Ambulance: 1 No. for the 3 camps
(vi) Motorbikes: 8 No. (2 for each camp)

The Engineer shall approve the type of vehicles and confirm the number of each type to be provided.
The Contractor shall insure the vehicles comprehensively for any licensed drivers and shall provide
competent driverduring normal working hours and whenever required by the EngiBleeuld any

vehicle supplied not be in roadworthy condition, the Contrattalt provide an acceptable equivalent
replacement vehicle until such a time as the original vehicle is repaired to the satisfaction of the
Engineer and returned for use.

The4WD twin-cab speciapickupshall have special fittings as directed by Emgjineer

The pickups shallbe four Wheel Drive (4WD), with power assisted steering, Double wishbone
independent suspension at font axle and rigid axle with leaf springs at rear, diesel propelled engine
minimum 2500 cc. The vehicles should be fitted witiher accessories below:

a) Spare tyre and wheel jack

b) FM radio and CD player

c) Power Windows

d) Full Air-conditioning

e) Immobilizer and antitheft security system
f) Driver and passenger SRS Airbags

g) Canvas cover over the carrying deck

The lorry shall bgprovided/fitted with a canopy.
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The Contractor shall provide the vehicles together with the follofiximgy equipment and accessories;
and the cost of provision of the vehicles will be inclusive of the costs of those fixing equipment and
accessories:

(i) Conpressor: 4 No. (1 No. for each camp)

(i)  Tyre repair kits/tool box: 4 No. (1 No. for each camp)
(i)  Pressure washer 4 No. (1 No. for each camp)
(iv) Water tank (5000 Litres): 4 No. (1 No. for each camp)

The cost ofmaintenance of the vehicles shall include all costsessary for the operation of the
vehicles, includinghe costs of fuels and lubricants, tyres, batteries, and the costs of servicing the
vehicles.

Housing for Security Personnel

The Contractor shall provide, equip, furnish and mairftiiéen (15) No. prefab housing units for
accommodation of the Employer’'s security pers.
capable of accommodating 8 No. security personiiéle design of each unit will be to the

approval of the Engineer.

The housng shal be provided with new furniture, equipment and fittings to the approval of the
Engineer as listed below

T Singl e Be d60KNa3(4059No. inxea&h camp for 40 security personnel)

1 Mattress 160 No. (40 No. in each camp for 40 security personnel)

1 Bedsheet: 160 No. (40 No. in each camp for 40 security personnel)

1 Mosquito nets: 160 No. (40 No. in each camp for 40 security personnel)

1 Water dispenser:  12No. (3 No. in each camp)

1 Refrigerator (at least 19 cu. ft.) including a freeze 8 No. (2 No. ineach camp)

1 TVset: 8No. (2 No. in each camp)

1 Air conditioner: 12No. (3 No. in each camp)

1 Camel bag: 160No. (40 No. in each camp for 40 security personnel)

1 Collapsible water tank: 4 No. (1 No. in each camp)

1 Tables: 40No. (LONo. in each camp)

1 Chars 160 No. (40 No. in each camp for 40 security personnel)
It shall be t he @antaihthahousiogrunits, furaitore, eggipniemnt and fittings,

and also teeplenish consumables.

Communication Equipment and Facilities

The Contractor shall providenstalland maintairHF radio and VHF radidor the exclusive use
by the Enp| oy er ' s s e douthd dunationpoé thes conmtracéhe radio models and
capacities will be as approved by the Engin&bie Contractor shalllso provide pocket phones
and satellite phones for the exclusive use of
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and capacities of the phones will be as approved by the Engineer. The Contractor shall pay annual
the subscription fee for the duratiofithe contract; and shall pay for units for the satellite phones.

The Contractor shall provide, connect and maintain mobile phones for the exclusive use by the
Empl oyer ' s s efordhe dutatypon qf taecentractnTéd Contractor shall inclodéke

cost of providing the mobile units complete w
connection to the network and all service charges applicable all as directed by the Engineer. The
Contractor shall provide atrme with each mobileThe mobile telephones shall be WAP enabled

with email capabilities and integrated camera of a minimum of 20.0 mega,@xelshall be to

the approval of the Engineer

The contractor shall provide 24 hours wireless internet connectivity with minimaongtiput speeds

of 20 megabytes per second (MPS) for the exclusive use b th@ | oyer ' s securi t
including all accessories and terminal equipment and pay for all associated installation, maintenance
andsubscriptiorthroughout the duration ofétcontract.

The quantities of the various communication equipment and facilities to be provided in accordance with
the preceding paragraphs are:

HF Radio: 22 No. (16 No. for vehicles and 1 No. station in each of the camps)
VHF radio: 5 No. for the4 camps

Pocket phones: 40No. (10 No, for each camp)

Satellite phones: 20No. (5 No. for each camp)

Subscription fee: 4 No. (annual subscription for each camp)

Units for satellite phones: 4 No. (annual subscription for each camp)

Mobile phones: 20No. (5 No.for each camp)

Airtime for the mobile phoneksh. 5,000 for each phone per month.

Wireless connectivity installatiod:No. (installation for each camp)

Wireless connectivity subscription: monthly subscription for each camp

=4 =2 =4 _-8_49_9_9_°a_2°_-2-

Computers, Printers and Accessries

The Contractor shall provide computers and accessories, printers, photocopier/scanner, and paper
shredder for the exclusive use of the Employer

The computers shall Bdultimedia PersonaComputer with a 17 " screen, 500GB Hard Disk,16GB
RAM, i7, 2.5 MHZ duo processor, complete with all accessories preloaded with the latest MS Office
ProfessionalThe accessories shall includ®S 700 VA

The printer shall be thatiest HP (A4) laser priet with accessories

The hotocopierishall be ofapproved make, with feeder sorting traysl having inbuilt scanner

The quantities of the various items to be provided in accordance with this paragraph are:
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1 Computers and accessories: 6 No. (2 No. for ach camp)

1 Printers: 6 No. (2 No. for each camp)
1 Photocopier/scanner: 6 No. (2 No. for each camp)
1 Paper shredder: 3 No. (1 No. for each camp)

145 ICT FIBRE OPTIC CABLE CIVIL WORKS

The Contractor shall construct ICT fibre optic cable civil works as detailed bEhmav.

Contractor with the help of the Employeshall also liaise with the relevanational and county
governmentCTA authority personneab accomplice the works as instted by the Engineer.

The Engineer shall instruct the contractor to carry out the works based on similar relevant BOQ
items listed for the main road works. For items not captured in the BOQ , the Engineer shall
instruct the contractor to supply quotatidram approved sources or derive the rates from first
principals as may be instructed. The Engineer shall issue all necessary data, further specifications
and drawings during the construction phase.

INSTALLATION OF HDPE DUCT FOR THE OPTIC FIBER CABLE AND
ANCILLARY FACILITIES

1. TRENCHING

1.1. Trenching Equipment

1.1.1. The Contractor must meet the following minimum trenching equipment
requirement:

1.1.2. Atrencher must be used in rocky soils due to its ability to trench through hard rock
while maintaining clean trenching, floand walls, and producing fine material for
the backfill at the same time.

1.1.3. Padding material in rocky ground (150mm above the bedding and around the cable
conduits) should not contain particles of more than 10mm in diameter.

1.1.4. Backfill 300mm above the padding rocky ground must not contain particles of
more than 20mm in diameter. This is only possible by the use of a trencher unless
the Contractor is willing to “import?’

1.1.5. An excavator will be used in all terrains except over ragiound.

1.1.6. If an excavator is used in trenching a rocky ground, the spoil can consist of large
particle rocks that are not appropriate as a backfill, the spoil must be externally
removed and crushed to fine particles: 10mm D for padding and anywhere close to
20mm D for the first 300mm backfill, as mentioned above.

1.2. Standard Trenching for Normal soil.

Standard/Normal soil is that which is not very loose, sandy or eroded. It refers to normal
red, black cotton and brown soil as well laterite subrocky soil, often referred to as
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(murram). The following specifications must be met when trenching in Standard/Normal

soil:

Item Description Spec

1 Trenching Depth 1500mm
2 Minimum trench width at 1500mm (bottom) 300mm
3 Minimum trench width at @epth (Top) 400mm
4 Compacted treated Bedding at bottom of trenct] 150mm
5 Warning Tape depth 750mm
6 Depth of compacted treated backfill at top of tref 300mm

1.3. Special Trenching for Sandy, loose and eroded soil areas.

1.4

1.4.1.

1.4.2.

1.4.3.

1.4.4.

This is used mainly at dmyverbed crossings or in areas that are susceptible to soil erosion.

The following specs must be maintained for trenching along sandy, loose and erosion prone

soils.

Item Description Spec

1 Trenching Depth 1500mm
2 Trench width at 1500mm (bottom) 300mm
3 Trench width at 0 depth (Top) 400mm
4 Compacted treated Bedding at bottom of trench} 150mm
5 Warning Tape depth 750mm
6 Depth of compacted treated backfill at top of tre] 450mm

Width of compacted treated backfill and eros
7 protection at top afrench 2400mm

Special Trenching with Gabion protection.

Gabions will be employed mainly at river/lagga crossings, where installed optic fibre
cables can be damaged by flood waters.

Gabi ons

trenching and c ospscificatiomst i o n

mu st

Gabion mesiwire should be of minimum 2.8mm galvanized wire with double twist. The
Wire should be Hot Deep Galvanized class 1 at 366g/m2 of zinc coating.
Gabion rocks should be of a minimum of 100mm diameter and maximum of 150mm
diameter ad be of natural solid neporous hareock.

Inside the gabion, the ducts should be GI 50mm OD galvanized steel pipe and must protrude

1m on both ends of the gabion to interface with the regular HDPE duct.
The following are the specifications for Gabibat is covered with a soil erosion protection
treatment—soil stabilization over gabion.

m
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ltem Description Spec
1500m

1 Trenching Depth m

2 Trench width at 1500mm (bottom) 300mm

3 Trench width at 0 depth (Top) 400mm
Compacted treated Bedding at bottoof

4 trench 150mm

5 Warning Tape depth N/A
Depth of compacted treated backfill at top

6 trench 600mm
Width of compacted treated backfill aj 1000m

7 erosion protection on sides of Gabion m

1.5. Reinforced Concrete Covering.

Following are the specs for Reinforced Concrete Covering:

1.5.1. Concrete Mixture.

Concrete mixture must be Class A: 1:2:4 (CentantdGravel) ratio by weight or volume.
Typically, and for this project, ratio by weight will be used: x1 50kg bag of cement (Blue
Triangle or Bamburi or any other Kenya Bureau of Standard Approved cement), to 100kg
of Sand to 200kg of Aggregate.

Since the average wheelbarrow holds approximately 50kg of sand or ballast, traditional
method of: x1 50kg bag of Cement to x2 wheelbarrofwsver Sand to x4 wheelbarrows
of Aggregate is acceptable

The following specifications must be adhered to for proper concrete mixture:

a)
b)

c)

d)

e)

f)

g)

Cement must fresh (not expired) and without damage from humidity or from water
splash.

The river Sand must be cleand without foreign particles like soil, wood, plastics,
etc.

The Aggregate can be collected locally or brought in from ballast stone crusher
plant. However, it must be clean and contain particles that are within 15mm to
20mm in diameter.

Clean Water is tbe added and mixed to a thick but fluid mix that pours freely and
is easily workable. Watecement ratios of 0.45:1 to 0.60:1 by weight are more
typically used.

A Concrete Mixing machine must be used to attain a clean homogenous mix.

A Concrete Vibrator rachine must be used to attain a perfect concrete
consolidation; free from air bubbles and homogenous across the covered area
helps to avoid cracks from weaker areas.

Concrete Curing must be undertaken for a minimum of seven (7) days. In hot areas,
water ispoured on the curing concrete early in the morning and late in the evening
when the temperatures are low to avoid immediate evaporation. The curing



SectionVII-Wo r k s’ Requirements 35

1.5.2

1.6.

16.1

1.6.2.

concrete should be covered in guinea bags and covered with a two (2) inch layer of
sand; to help retain theater longer over the curing concrete.

. Concrete Reinforcement Rebar
a) Use three (x3) metal rebar rods of 20mm D along the whole lengjtle specified
length of the trench to be reinforced.
b) Rebar of diameter 8mm are used at 200mm separation over the 10etarQover

the whole length of the trench). Binding wire will be used to fasten the 8mm rebar
to the 10mm D rebar.

c) Separation between the 10mm D rebar rods is 158#ataling to a 300mm wide
rebar mesh.

d) Reinforcement rebar placed at 100mm from the sartdcthe concrete slab and
50mm from the edges of the concrete slab and along the full length of the trench
that is to be covered in reinforced concrete.

Soil Stabilization

Soil stabilization methodology must meet the following specifications:

. Proof of where those chemicals have been used successfully will be required. Soil

Stabilization chemical that has been used before in Kenya for soil stabilization in the
construction of roads, dams or ponds is highly recommended and accrues an added
advantage.

The soil stabilization chemical must be nbmding but a stratification catalyzing
chemical.

163. Manufacturer s data sheets on soil t o

as recommended.

1.6.4. The Soil Stabilization chemical and the local soil must be homaginmixed
and compacted.

1.6.5. A mechanical ramming machine must be used for compaction.
1.6.6. Adequate water must be used during the compaction process.

1.6.7. The soil stabilization will cover an area 2.4m wide (1.2m on either side of the center
of the trench) and 600mdeep along the whole length of soil treatment area.

1.6.8. In the case of trench bedding the treated soil will be 150mm deep at the bottom of
the trench.

1.6.9. Soil Stabilization chemicals approved by the Chief Engineer, Materials, from the
Ministry of Roads will be sed to stabilize the soil along the OFC trench in areas
where soil erosion is prevalent.
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1.7.

Bore Drilling

1.7.1.

1.7.2.

1.7.3.

1.7.4.

1.7.5.

1.7.6.

1.7.7.

1.7.8.

1.7.9.

NETIP bores must meet the following conditions and specifications:

Bores must be at a depth of 1.5m across spur subsidiary roads and 2m across the
mainhighway from the tarmac level

Bores must exiting at a depth of 1.5m; same level as the trench.

Bores will typically span to lengths of 1589m but could span to a maximum of
30m if need be.

The equipment must be able to drill bores spanning to a maxirhwim t@ 30m
long:

The drilling head must be able to accommodate rock drilling bits: for rocky ground.
After making a bore across the road, two (X2) 102 mm diameter galvanized pipes
or two 110mm HDPE plastic pipes (one to act as spare for future use)l@@e to
inserted through the bore.

Bores must be well marked on both ends with marked reinforced concrete pillars.

Conduits inside a bore must be equipped with enares.

The operation pits must be backfilled, unless there is need to install ehidienoih
the pit location.

2. CONDUIT / DUCT SPECS.
HDPE conduits must have the following physical characteristics and technical
specifications:

2.1.

2.2.

Physical characteristics

Item | Description Spec
4.1.1 | Conduit Type HDPE
4.1.2 | Outside diameter (mm) 50
4.1.3 | Inside diameter (mm) 40
4.1.4 | Standard straight length (m) n/a
4.1.5 | Standard length coils (m) Min 50
4.1.6 | Min. bending radius (mm) 6m length n/a
4.1.7 | Min. bending radius (mm) coils 150

Technical Specifications

Item | Description Spec Units Method
, DIN 53
401 | Density 0.95 glcnm? 479
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Item | Description Spec Units Method
422 Tensile strength at break | 23-30 N/mm2 ADE')'; 53
423 Ball indentation hardness| 30— 65 N/mm?2 ADELIE 53
4.2.4 sNt?et:(;uZ?r? bar - Impac > 5 mJ/mm2 4%'5 53
Thermal conductivity 0.40-0.46 |W/mK DIN 52
4.2.5 612
426 Coefficient of elongation | 1.5-2.0 x 10* | K-1 3Dg; 52
457 | Dielectric strength 800-900 | kviem | D0 %

3. HAND-HOLES:
The NETIP network will employ two (X2) sizes of Harable chambers: 600mm diameter x
600mm depth and 900mm diameter x 2000mm depth chambers.

The 600mm chambers are used to facilitate the splicing of the OFC 96 Core cable for Drop
and Insert of signals at every Access point. They are also used at all Entry points as flexible
terminal points as the OFC cable enters schools, hospitals, offideds, telecoms offices,

etc.

The 900mm chambers are to be used mainly to facilitate the splicing of the OFC 48 Core and
96 Core cables at main Jowtevery 5km. Spare slack cables, 30m for each of the 48 Core
and 96 Core cables are stored inside ticbsenbers.

These two types of chambers are of the following characteristics and specification:
3.1. Chamber Specifications
3.1.1. Chambers should be cylindrical in shape.

3.1.2. Sizes of the two chambers are: 1) 600mm deep x 600mm D and 2) 1000mm deep and
900mm D.

3.1.3. Covermust be mechanically lockable with special key and fully water and weather proof.

3.1.4. Chamber and cover materials must be of high strength; made of a Glass Reinforced
Polymer (GRP) such as Sheet Molded Compound (SMC).

3.1.5. The chamber cover should have a load gatihat least 40KN (SANS 558 Medium Duty)

3.1.6. It should have slack management brackets inside the chamber, position to secure the
splicing boxes and at least 8 x 50mm split cable entry holes.

3.1.7. The chamber must be equipped with a knock out drain at the bottom.
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3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

3.2.7.

3.2.8.

Hand-hole Installation Specifications:
The installation of Handhole chambers must meet the following specs:

Dimensions of the chamber pit should be minimum depth: 1500mm with coping diameter
1000mm for the 600mm chamber and daylight opening of minimudm85b diameter
round opening cover.

Dimensions of the chamber pit should be minimum depth: 1500mm with coping diameter
1300mm for the 900mm chamber and daylight opening of minimum 650mm diameter
round opening cover.

Handhole chambers must be installedingssubmeter GPS mapping equipment, at the
location specified in the Contract Documents and as staked by the Engineer or their
representative.

The bottom of each Harable chamber pit must be set on a compacted 200mm to 500mm
deep aggregate drain bed. dygregate should be between 20#Hdmm diameter

A 150 (Approximately 802400mm long x 20B00mm tall, depending on the chamber
type) ramp of anterosion treated and compacted soil is built from the fibre trench bedding
to the chamber cable entry holes.

The Handhole chamber pit is backfilled up to 12200mm from the ground level or to the top
of the chamber.

An area 1600mm/2000mm in diameter and 300mm/400mm deep is first excavated and
then backfilled around and at the top of the 1000mm/1300mm chamberlpjpregerly
compacted and stabilized soil.

The Handhole chamber must be covered by a minimum 300mm layer of firm stabilized
soil to avoid chamber exposure due to soil erosion and thus avoid eventual vandalism.

4. CONCRETE POLES

Concrete poles are essentidlere the OFC cable is Aerial rather than Underground cable.
The poles are used to support the Aerial Optic Fibre cable in areas where the use of
Underground OFC cable is not feasible due to the difficulty of the terrain in question or
due to lack of spad® trench for the Underground cable.

The concrete poles to be used must be manufactured in strict adherence to the following
specifications:

4.1. Concrete for Manufacture

4.1.1.

The prestressed high strength ahdgh-quality concrete poles must be compliant with
modern technology of concrete density by centrifugation method that allows achievement
of a high level of density that guarantees the stability and bearing capacity of the spun
concrete poles.

Unless otherwise specified, the concrete used for the mam&aftthe poles shall have
the following properties with concrete required values in MPa (Mega Pascals):

Maximum Water/Cement Ratio by Weight 0.6
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4.1.2. Minimum Cement Content (kg per cubic meter of concrete) 280

4.1.3. Nominal Maximum Size of Aggregate (cast & feessed) must be 20mm

4.1.4. Nominal Maximum Size of Aggregate (centrifugally spun) must be 14mm

415 Mi ni mum characteristic compressive strengt

MPa
416. Mi ni mum characteristic compresta8dagsnmudtr engt
be 50 MPa

4.1.7. Minimum characteristic compressive strength for-§tressed at 28 days must be 30 MPa
4.1.8. Minimum characteristic compressive strength forftressed at transfer must be 25 MPa

4.2. Handling Strength Requirements.

4.2.1. Poles shall be desigdeot only to withstand the rated design and ultimate strength shown
in the specs above, but must be able to accommodate allowances for handling,
transportation and erection.

4.2.2. All poles shall be capable of withstanding single point pickup fronmdinzontal position
when lifting from a point 30% of the overall length down from the tip.

4.3. Drawing and Design Information.

The supplier will furnish detailed design drawings and computations for the poles bid including
but not limited to the following:

4.3.1. Total weight and center of gravity of each pole.

4.3.2. Calculations of cracking and ultimate moment capacities at not more than 1.5m intervals.
4.3.3. Reinforced pickup points, including both epeint and twepoint pickup locations.

4.3.4. Detail of cross section and all pasnthere reinforcing changes.

4.4. Pole Installation

Concrete pole handling and installation is a very delicate job due to possible injury to the
workers and possible damage to the poles if care and safety is not emphasize. Those
involved in the installation otoncrete poles must adhere to the following rules and
specifications:

4.4.1. Concrete poles will be transported by trucks and dropped off as close as possible to the
designated point. Poles will then be moved to the given coordinates, where the hole will be
dugand the pole erected.

4.4.2. Poles must be erected vertically and in straight lines, one to the other, as much as possible,
except where the road curves.

4.4.3. Poles shall be supported and protected during transportation, site storage, lifting and setting
to prevendamage to the pole.

4.4.4. Pole lifting and setting equipment must be used at all times as much as possible. If not
possible, a minimum of four (X4) qualified peltendlers must be available during pole
erection.

4.4.5. Spalls or other damage incurred during theseaijmars shall be repaired to restore the pole
to “as new” condition.
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4.4.6. Holes for the poles must be 1000mm deep and 200mm wider, in diameter, than the diameter
of the pole used.

4.4.7. Concrete must be used to backfill and secure the pole; instead of using tloalgpoll

4.4.8. Concrete must be cured for 3 days to allow proper setting of the pole before the installation
of the Aerial cable.

5. OFC IMPLEMENTATION GUIDELINES
This section gives guidelines, in detail, of all the works that are expected from the
implementing Contractor during the implementation of NMETIP Optic Fibre Cable
network project.
The Contractor is expected to proceed as detailed in this sectiongnsakanto maintain
the specifications set and outlined above, even as they adhere to the following guidelines:

5.1. Laying HDPE Duct
5.1.1. Trench Check
a) Trench depth
b) Trench Cleaning
c) Other obstacles underground such as water pipes, oil pipes, gas pipes, OFC, power
cabks.

5.1.2. HDPE Duct Laying
The HDPE ducts should be maintained in the bottom of the trench, after backfilling, the
ducts must maintain their original position.
During the HDPE laying, the contractor must ensure that the tensile strength shall not exceed
the limitation allowed by the HDPE manufacturer.
Before backfilling, the contractor must make sure that the duct is air proof at each junction
and all along the length. For this reason, an air proof test must be conducted according to
the description below.
During laying operation, the ends must be capped to avoid material ingress into the duct.

5.2.  HDPE Junction
The junction between two HDPE ducts must be done after HDPE laying and with the
appropriate accessories
During laying operation, the ends must be egpp
5.3. HDPE Air proof Testing
a)Duct Cleaning
a) Opening of the two ends.
b) Connect the duct with the air booster.
c) Blow enough quantity of air into the duct with medium pressure in order to clean it.
d) Blow a dry sponge.
5.3.1. Air proof Test
b) Cap one of the ends.
c) Fix air pressure gauge on the other end.
d) Connect the duct with the air booster.
e) Blow enough quantity of air into the duct with medium pressure of 6 bars
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f) Turn off the air valve and wait for 3 minutes, if the pressure inside the duct decrease to
not more than 0.bar, the Duct Integrity Test Passes and the contractor can continue
the test for other section.

g) Ensure the tested section is capped on both ends

5.4. Manhole and Hand-hole Installation
Each Manhole/ Hantlole installation should obey the following

5.4.1. Manhole walls will be 200mm thick and made of either stone blocks or cement mortar
blocks. The floor will be concreted to 150mm slab. The roof slab will be of reinforced
concrete. The inside of the manhole will be plastered using specially approvegragiter

cement.
5.4.2. Manholes/Hanéholes shall be covered by a flat watertight lid.
5.4.3. Manhole/Haneh ol e | i ds shall be | abel ed—I®@TAt h t he

5.4.4. Handholes must be located outside of sidewalks andrsiddways.

5.4.5. Handholes must be locateal minimum of 2 meters off the edge of pedestrian way, and
3m from the off of the sideoadways

5.4.6. Handholes shall not be located in the ditch line or in an eregione location.

5.4.7. All Underground OFC Joint splicing shall be housed inside the 900/1000mmhaénd

5.4.8. All Access Point splicing will be housed in the 600/600mm Haoles.

5.4.9. The pulling of the cable shall be hand assisted at each Manhole or Handhole. Sufficient
slack shall be left at each end of the cable to allow proper cable termination and enough
spare cable (50 meters at the Joint Haakk and 30 meters at the Access Hantk) to
facilitate repair of damaged OFC sections.

5.4.10.Slack coils must be stored without violating the minimum recommended slack coil
diameter; as specified in the cable speceddmg on the size. Typically D>=20x Cable
oD

5.4.11.The cable shall be marked and labelled at each Manhole anehidenand at all entry and
termination points of the fibre optic cables.

5.4.12.The soil around the Harluble shall be compacted and stabilized andne lvith the
provided drawings on the Haieble chamber installation.

5.4.13.Upon final acceptance of the conduit system, all Manholes and-i#ad shall be free of
debris.

5.5. Damage to Utilities

5.5.1. Any person conducting trenchless excavation shall take all reasonable steps necessary to
protect and support underground utility lines. These steps shall include, but are not limited
to the following:

5.5.2. The excavator should verify that all utility linesthre area are marked.

5.5.3. The excavator shall ensure that bore equipment stakes are installed at a safe distance from
marked utility lines.

5.5.4. The excavator shall ensure that sufficient clearance is maintained between the bore path
and any underground utility liseduring pullback.

5.5.5. The excavator shall give special consideration to water, electricity and sewer systems
within the area that cannot be located accurately.

5.5.6. The excavator shall ensure that the drill head locating device is functioning properly and
within its specification.
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5.5.7. In case of damages of any existing infrastructure, the Contractor shall negotiate the way to
restore temporary services immediately and to permanently rectify the damaged structures
in a period of two weeks from the declaration of darsage

5.5.8. If the negotiations fail, the provisions stipulated by the Law will be applied.

5.6. Backfilling

Optical Fibre Cables (OFC) HDPE conduits must be protected from damage at all stages
of handling, installation and backfilling through adherence of the following:

5.6.1. Backfilling is to be completed as soon as practicable after the installation and Audit of
conduits in trenches.

5.6.2. Material excavated from trenches may be used as backfill, provided that it contains
stones/rocks, sharp objects or organic matter that could potentially damage ducts and
consequently the fibre cable, are not permitted in backfill wBidmm of the conduit.

5.6.3. After compacting the first layer of backfill, 300mm, the warning/marking tape is placed.
Conceivably, the warning tape will be encountered before damaging the conduit and
consequently the optic fibre cable.

5.6.4. Trenches shall be backéld in loose layers not exceeding 300mm in depth and compacted
maximum density. In areas where the cable crosses roadways and access tracks 98% of
standard maximum dry density is required.

5.6.5. Reinstatement of surfaces shall be carried out as soon as praftecaackfilling, the
surface level and finish shall match as near as possible the surface prior to excavation and
be to the satisfaction of the local authority or owner as applicable.

5.6.6. Trench Compacting

5.6.7. Once a poorly compacted layer is in place, difficult if not impossible to achieve good
compaction in the layers above. This is a key point; a consequence of poor backfill
compaction creates a high percentage of air voids. This potentially makes the duct
vulnerable to wild fires or easy excavatioyvandalisms.

5.6.8. The Contractor must ensure that:

5.6.9. Manual compaction is performed until the ducts are covered by both a 150mm layer of
padding and 300mm of backfill, at which point a vibratory plate compactor can be used.

5.6.10.The compaction of the final backfill layer at river banks and in erosion prone areas,
especially where soil stabilization is indicated, shall be done by means of a compaction
machine and shall be compacted to a density close to that of the virgin sl paride
trench.

5.6.11.After completion of the backfill compaction at a soil stabilization point, a DCP test must
be done. This test must be documented.

6. FINAL AS -BUILT REPORTING

6.1.1. The Asbuilt drawings and documents shall identify the actual apparatus ueésraCore
and Aggregation structure and other information such as the structure type and dimensions,
cumulative distance to each termination point from the Core structure, and any detail of
changes done. These drawings and documents are typically theicoos detail sheets
that have been corrected to reflect any changes during construction.

6.1.2. The Asbuilt drawing shall record all deviations, removals and additions with respect to
the original scope.
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6.1.3. Referring to the schedule provided by a Contracter QFC network Regulatory Agency
(or Supervisory Agency) shall provide an accomplishment report to ICTA within five (5)
wor king days and-builthdecumé€rtation ma taterotmah thirty A30)
working days from the accomplishment of the instadfaworks on a given link.

6.1.4. Such documentation must contain the following information:

6.1.5. Photos taken of every procedure as proof of existence;

6.1.6. Position of the completed trenches

6.1.7. Position and location of installed Gabions and Bores and their lengths

6.1.8. Positionof the installed conduits and cables

6.1.9. Position and location of installed Hahdles

6.1.10.Position and location and span length of installed poles

6.1.11.Soil Stabilization accomplished; position and length of stabilized area

7. WORK SAFETY
Optic Fibre Cable workers algrithe roadway shall strictly observe the following requirements:

7.1.1. Workers must wear gloves, handts, steetoe work boots and brightly colored reflective
worker’'s gar ment s.

7.1.2. A ladder must be secured at the base by one person during climb and by a gafety ro
before work on the pole commences.

7.1.3. A vehicle must be available to within short distance/time (20Km or 20 minutes away,
whichever is less) from the workers in case of an emergency.

7.1.4. Where there is no GSM coverage, team leaders must have V/UHF radio cmaiton
with the nearest vehicle.

7.1.5. Each working team must be equipped with a complete First Aid kit and must have at least
one member who is First Aid certified.

7.1.6. Where personal security is at risk due to banditry, local Administration Police Reservist
(APR) personnel must be engaged to secure the workers.

7.1.7. Unskilled labour should as much as possible be sought from local residents. This will
enhance security for the whole team and avert confrontation between foreign workers and
local job seekers.

7.1.8. Theworkt eam must place barriers along the tre

Trench” as required by current | aws, durin
7.1.9. The work team must place large and visible WARNING signs to warn road users and
pedestrians of longtheableadute.on Wor ks” a

7.1.10.All open concrete pole holes must be guarded with red/white barrier tape to warn local
community of possible hazard.

7.1.11.Trenches should be backfilled as soon as possible and to the original state.

7.1.12.No environmental pollution or degradatiwill be allowed as a result of OFC cable works
in any area.

7.1.13.If the excavation must remain open or the road will be otherwise obstructed during the
night or under lowvisibility conditions, reflective road signs shall be complemented by
lighting devicesof the color, shape and size stipulated by the Kenyan traffic code.

7.1.14.The OFC cables shall be laid as stipulated in the plan but any deviation to this rule, due to
technical or practical reasons must be documented and authority to do so given by ICT
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Authority. This is to avoid disputes or fights with the local commu#ity avoid injury or
damage to the cables and equipment.

7.1.15.Trench excavation within a market center or a township shall only be done after verifying
that all utility lines (water pipes, electroables, and sewer lines,) in the area are marked
and known.

7.1.16.All reasonable steps necessary must be taken and special consideration given to water,
electricity and sewer systems within the area that cannot be located accurately.

DRAWINGS
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SECTION 2 - MATERIALS AND TESTING OF MATERIALS

205 SOILS AND GRAVEL

Whenever in the Contract Document a minimum California Bearing Ratio (CBR) is specified, the
CBR of the material shall be determined at the specified statengfaction.
a) After four days soaking in the case of neat materials, and

b) After seven (7) days curing plus seven (7) days soaking in the case of cement improved
material.

211 BITUMINOUS BINDERS

a) Requirements

Straight run bitumen in addition to the requirenseof the Standard Specifications, the ash content
of penetration grade bitumen shall not exceed 5% by weight.
b) Types of Bitumen

Prime coat shall be type MC 30 unless othervgisgded. Tack coat shall be D emulsion.
Bituminous mixes binder shall 9/70 bitumen, and for surface dressing the binder shall be
80/100 bitumen.

224 TRIAL SECTIONS

The Contractor shall allow in his programme for the construction of trial sections and carrying out
tests upon them as directed by the Engineer. The time ofletompof the contract shall not be
extended because of the time taken to carry out tests and evaluate trial sections.

No variation in the construction procedure, mix proportions, spray or spread rates, size, grading or
source of any constituents shallhade without the approval of the Engineer.

228 WORKMANSHIP AND QUALITY CONTROL

The Contractor shall, not later than four (4) weeks after the notice to commence the Works, submit

a project specific Quality Management System, including the Work Methodn&ats and
Quality Audit for major items of work, showin
all the works will conform to the Contract documents. The onus rests with the Contractor to
produce work which conforms in quality and accuracydefail to all the requirements of the
Specifications and Drawings, and the Contractor shall, at his/her own expense, institute a quality
control system and provide experienced engineers, foremen, surveyors, materials technicians,
other technicians and othiechnical staff, together with all transport, instruments and equipment,

to ensure adequate supervision and positive control of the Works at all times. The Contractor shall
provide chainmen and labourers as necessary for the Engineer to carry oubchibeksV/orks.

The Contractor shall conduct tests or have them conducted continually on a regular basis, to check
the properties of natural materials and processed natural materials and of products manufactured
on the site, such as concrete and asphaie Qontractor shall remain fully responsible for any
defective material or equipment provided by him. Similarly, the quality of all elements of the
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Works shall be checked on a regular basis so as to ensure compliance with the specified
requirements.

Theintensity of control and of tests to be conducted by the Contractor in terms of these obligations
shall be adequate to ensure that proper control is being exercised.

Where any natural materials or products made from natural materials are supplied, and upon
completion of each element of the construction work, the Contractor shall test and check such
materials, products and/or elements for compliance with the specified requirements and shall
submit his results to the Engineer for approval. Such submissibimshade all his measurements

and test results and shall furnish adequate proof of compliance with the specified requirements.

No specific pay items are provided as compensation for the above obligations, including the
provision of all samples delivered the Engineer, the repair of places from which samples were
taken, and the provision of the necessary personnel and testing apparatus and facilities, for which
compensation shall be included in the bid rates of the Contractor for the various itemk tuf wor
which these obligations apply.

The Contractor shall submit to the Engineer for examination, the results of all relevant tests,
measurements and levels indicating compliance with the Specifications on completion of every
part of the Work.
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SECTION 3-SETTING OUT AND TOLERANCES

301

a)

b)

SETTING OUT

| mmedi ately after the Engineer’s order to
setting out of the Works, and satisfy himself as to the accuracy in line, level and dimension
of the basic survey and siagy out details, and determine the existing road line and level.

Details of this setting out and existing cross sections, existing road line and level, shall be
submitted to the Engineer, and the Contractor shall programme for a period of 60 days
betweersubmission of this information to the Engineer and being issued with the final line,
level and dimension details. Minimum 5km sections of road shall be submitted, but when
the Contractor submits details for more than 5km of road within the same sixtya{&0)
period, the initial sixty (60) days period shall be extended by twenty (20) days for each
additional 1km or part thereof. Final road vertical and horizontal alignments and
dimensions will be determined by the Engineer and maybe different from dé@is on

the drawings. The Contractor shall then set out the Works for construction using the final
vertical and horizontal alignments and dimensions issued by the Engineer.

In addition to the provisions of Clause 301(a) if the traverse points to béoudleel setting

out are close to the existing carriageway and interfere with construction works then the
Contractor will have to relocate them to a location where they will not be disturbed. The
co-ordinates and heights of all traverse points so locstatl be listed and provided to the
Engineer for checking and/or approval. Contractor shall also monument the new centreline
every 200m along straight and all salient points along curves by a pin in the concrete beacon
before commencement of any works.

The road reserve boundary posts shall have 12mm diameter steel pins embedded in
concrete, 200mm long with 25mm exposed to the air, sticking out form its top surface.
This pin shall be cordinated and heighted and result of the same shall be provided to the
Engineer for approval. Cost of these works shall be included in the rates as no separate
item has been provided.

Commencement of the works shall not be permitted until this basic survey data has been
provided and approved by the Engineer for at leasts5inthe road.

At the commencement of the Works, the Contractor shall provide clearly identifiable
chainage marker plates for the full length of the project at intervals not greater than 0.5km,
and maintain same for the duration of the contract. Areasrmbtm of the construction
works shall have chainage marker plates at intervals not greater than 100m.

Detailed Setting Out

Reference pegs shall be 50mm by 50mm in section 600mm long driven 400mm firmly into
ground and painted white above treund. The offset from centreline shall be indicated

by small nail 20mm to 25mm long with its head driven flush with the top of the pe
Chainages, offset and reference elevation shall be clearly indicated to the sides of the peg
to the satisfactioof the Engineer.

The cross section prepared in accordance with clause 301(b), i.e. the ground cross section
and the final road levels will form the basis of measurements for all subsequent layers.
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305 AS BUILT DRAWINGS AND MAINTENANCE MANUALS

Prior to theissue of a Taking Over Certificate the Contractor shall provide three (3) electronic
copies of as built drawings and records, and where appropriate, maintenance manuals showing the
Works as constructed, and details of the correct operation and maintehancilary Works. No

separate payment shall be made for this requirement, and costs for compliance shall be deemed to
be included in the Contractor’s gener al rates
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SECTION 4 - SITE CLEARANCE AND TOP SOIL STRIPPING

401 SITE CLEARANCE
TheContractor’s attention is drawn to the requ
existing trees and native shrubbery and vegetation, and environmental requirements generally.

Site clearance is to be confined within the road reserve, andestarmte is not required over the

paved width of existing road and shoulders. The remaining area required for construction purposes,
including sides of existing embankments and cuttings shall be cleared as instructed by the
Engineer.

Site clearance of areagcessary for the execution of the contract, outside the road reserve, and

for quarries, borrow pits, stockpiles, spoil tips, haul roads and deviation roads, will be subject to
the approval of the Engineer, but shall be the responsibility of the Comfrantbno separate
payment will be made.

403 REMOVAL OF STRUCTURES, FENCES AND OBSTRUCTIONS

Items have been included in the Bill of Quantities for the removal of existing pipes, inlet and outlet
structures for pipe and box culverts and existing conatetetures including bridges and box
culverts.

When instructed by the Engineer, the Contractor shall demolish or remove other additional
structures or obstructions and payment for this shall be made on Dayworks basis.
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SECTION 51 EARTHWORKS

501 SCOPE OF SECTION

The scope of this section includes all earthworks associated with the Contract, including service
roads and slip roads, cycle paths and footpaths.

504 PREPARATIONS PRIOR TO FORMING EMBANKMENT

In cuttings, the contractor shall excavate to a level that would accommoda& @ improved
subgrade and the existing ground below Mii$ST be processed in accordance with the following
procedure;

Both the upper and lowd50mm of theexisting groundafter excavatiotfin-situ subgrade)prior

to placing the improved subgrade layer, shall be compacted to at least 100% MDD (Standard
Compaction).

In all sections with black cotton soil, the following treatment shall apply:

1 In embankment sections with §lbf 1m high or more, no special treatment of the ground
will be required other than in accordance with clause 504 oftdrelardspecifications;
provided the embankment is constructed with material of at least S4 witHs€£BR of
14%);

1 In cut sectionsand sections of shallow embankments with fills of less than 1m high, the
black cotton soil shall be removed to a depth of 1m and replaced with fill in hard material
or material of at least S4 quality.

505 CONSTRUCTION OF EMBANKMENTS

Material with high swhking characteristics or high organic matter content and any other
undesirable material shall not be used. Unsuitable material shall include:

i.  All material with CBR Values of less than 2%
ii.  All material containing more than 5% by weight of organic matteh(asdopsoil, material
from swamps, mud, logs, stumps and other perishable material)
iii.  All material with a swell of more than 3% (such as black cotton soil)

iv.  All clay of plasticity index exceeding 50.

v. All material having moisture content greater than 105%mfmum moisture content
(Standard Compaction)

Subgrade

Subgrade shall mean uppés0mm of earthworkscomprising 300m of hsitu subgrade and
150mm of improved subgragend subgrade shall be provided for as part of earthworks operation.
Thein-situ sulgrade shall comprise of processed natural matefretl leasttlass S3 or Squality
compacted in two layers of 150mm each to 100% MDD (AASHTO T99); while the improved
subgrade shall be afass G25naterial compacted to 95% MDD (AASHTO T180)
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Material fa thein-situ subgrade shall havee@rage CBR obetween 10% and 14%ith no value
being less thaii% measured after adiay soak in a laboratory mix compacted to a dry density of
100% MDD (AASHTO T99)and a swell of less than 1%.

The G25material fortheimprovedsubgrade shatomply with the following requirements:

1 CBR (at 95% MDD (AASHTO T180) and 4 days soak: Min 25%
T Swell: Max 1.0%
1 Plasticity index: Max 20%
1 Plasticity modulus: Max 250

508 COMPACTION OF EARTHWORKS

At pipe culvertsall fill above ground level around the culverts shall be compacted to density of
100% MDD (AASHTO T.99) up to the level of the top of the pipes or top of the surround(s), if
any and for a width equal to the internal diameter of the pipe on either sile pipe(s) or
surround(s) as applicable.

At locations adjacent to structures (up to 100m away from structure), all fill above ground level
up to the underside of the subgrade shall be compacted to density of 105% MDD (AASHTO T.99).
In case of fill around @x culverts this should be carried out for the full width of the fill and for a
length bounded by the vertical plane passing through the ends of the wingwalls.

Notwithstanding the provision of clause 503 of the standard Specification, Compaction of
subgra@ material (i.e. material immediately below formation) in cut areas shall not be carried out
by the contractor in areas where the formation is formed in hard material.

Improved subgradghall be compacted and finished to the same standards and tolesatioesea
required fomatural material subbase; while thermal subgradeompaction and finish standards
and tolerancesormal subgrade shall also appbyin-situ subgrade.

509 MASS-HAUL DIAGRAM

Del ete Clause 509 ent i-Had tdiagamahasdbees provaelddiwithultee “ N
Documents. The Contractor shall be responsible for locating suitable materials for constructing
earthworks along the alignment and elsewhere and shall include in his rates for fill, spoil and for
the cost of haul age”.

510 SPOIL MATERIAL

The Contractor’s attention is drawn to the re
Where possible, spoil material is to be utilised in the backfill and restoration of borrow pits and
guarry areas.
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511 BORROW PITS
The first part othe Standard Specification is amended as follews:

Fill material which is required in addition to that provided by excavation shall be obtained from
borrow pits to be |l ocated and provided by the
representdve contrary to what has been stated.

514 TOPSOILING AND GRASSING

Top soiling and grassing shall be to all areas instructed by the Engineer. Top soiling and grassing
of spoil, borrow, stockpile and quarry areas, including payment thereof, shallaoeardance
with Section 6 of these Specifications.
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SECTION 6 - QUARRIES, BORROW PITS, STOCKPILES AND SPOIL AREAS

601 GENERAL

The employer will not make available to the Contractor any land for quarries, borrow pits,
stockpiles and spoil areas, exceptthose areas in road reserves specifically approved by him.

The contractor will be entirely responsible for locating suitable sources of materials complying
with the Standard and Special Specifications, and for the procurement, Wining, haulage to site of
these materials and all costs involved therein including any levies charged by the respective
County Governments. Similarly, the contractor will be responsible for the provision and costs
involved in providing suitable areas for stockpiling materials gpall dumps. Should there be
suitable sites for spoil dumps or stockpiles within the road reserve forming the site of the works
the Contractor may utilise these subject to the approval of the Employer.
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SECTION 7 - EXCAVATION AND FILLING FOR STRUCTURES

703 EXCAVATIONS OF FOUNDATIONS FOR STRUCTURES

Unless otherwise instructed by the Engineer, all excavated surfaces in material other than hard
material, on which foundations for structures shall be placed, shall be compacted t&DID%
(AASHTO T.99) immediately before structures are constructed.

Paragraph 4, last lineReplace "95%" with "100%".

707 BACKFILLING FOR STRUCTURES

All backfilling material shall be selected backfill complying with the requirements for a natural
subbas material given in Clause 1203. Unless otherwise instructed by the Engineer, all
backfilling material shall be compacted to a minimum of 100% MDD (AASHTO T.99).

Porous filter material shall be clean, uniforrmaar crushed aggregate with a d50 between 0.4mm
and 1.2mm and less than 5% patrticles finer thamitBon sieve. The d100 must be lower than
S5mm

Selected rock backfill shall be a haddrable crushed rock supplied and placed in accordance with
Clause 50f the Specifications

709 EXCAVATIONS FOR RIVER TRAINING AND NEW WATER COURSES

Payments for river training and establishment of new watercourses shall only be made where such
work constitute permanent works. Works done for road deviation or other eamparks shall
not qualify for payment.

710 STONE PITCHING

Stone pitching shall be minimum 250mm thick bedded on 50mm mortar bedding with all joints
grouted for the full depth of the joint.

The surface to receive the pitching shall be compactedrimmched to slope and the stone hand
laid, inter locked and bedded into the mortar bedding to give an even finished surface.

The insitu material immediately behind the pitching shall be compacted to minimum density of
100% MDD compaction (AASHTO T.99).

711 PROTECTION OF EXISTING PIER AND OR ABUTMENTS

Unless otherwise instructed by the Engineer, install gabions as protection works to bridge Piers
and or Abutments.

713 MEASUREMENT AND PAYMENT

Measurement and payment for gabions boxes and gabion negtsésdl be by the cubic metre of
rockfill contained within the boxes and mattresses, and the rate shall include for the cost of
providing and fixing the mesh, and the cost of providing, hauling and placing the rock, and all the
costs of complying with theequirements of Clause 711 of this Specification.
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714 BACKFILL BELOW STRUCTURES

Where instructed, this shall be carried out in compliance with the requirements of Clauses 507 and
804 of the Standard Specification.

715 CONFIRMATORY BRIDGE FOUNDATION ASSE SSMENT

Before proceeding with the Construction of the Foundation of structures for the interchange
bridges and river bridge structures on the project road, the Contractor shall arrange and obtain
Quotations from at least three different firms to carry Geotechnical Investigations. The
Quotations will be submitted to the Engineer for approval and selection of one to carry out the
investigations.

The confirmatory bridge foundation assessment shall be carried out as instructed by the Engineer.
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SECTION 8 - CULVERT AND DRAINAGE WORKS

801 SCOPE OF SECTION
The operations specified in this section apply to the installation of drainage works.
804 EXCAVATION FOR CULVERTS AND DRAINAGE WORKS

In the Standard Specifications, make the following amendments:
In paragraph 6, line 3, and in paragraph 7, line 5 and in paragraph 11, line 6, delete "95%" and
insert "100%".

805 EXCAVATION IN HARD MATERIAL

In the Standard Specifications, SGlauses 805(a) and 805 (b) delete "95%" and insert "100%".

In SubClause 89(a), paragraph 1, line 1, substitute "95%" with "100%".

In SubClause 809(c), paragraph 2, line 4, between the words "compacted" and "and shaped" insert
the words "to 100% MDD (AASHTO T.99)".

807 CONCRETE PIPES

Precast concrete pipes shall be reirddrcand shall comply with the requirements of AASHTO
M170.

809 BEDDING AND LAYING OF PIPE CULVERTS

a) The rates inserted shall allow for compaction of the bottom of excavation to 100% MDD
(AASHTOT 99). Where concrete beds and surrounds are not required;ypyerts shall
be bedded and haunched using a selected material equivalent to natural subbase gravel
complying with the requirements of Clause 1203. Bedding thickness shall be minimum
75mm. The rate in the Bill of Quantities shall allow for this work.

b) In addition to the requirements of the Standard Specification, where inflatable balloon
method of casting culverts-gitu is used, thorough p®nstruction trials shall be carried
out to ensure, to the satisfaction of the Engineer, that the Contractadgs a suitable
alternative to the provision of precast concrete pipe culverts, and that the inner concrete
barrel surface will achieve a Class F3 finish and dimension tolerances are met. The pipe
trench shall be excavated to the exact width requirédéogirawings and concrete surround
and bedding shall extend to this width. Any eegcavation shall be filled with surround
or bedding concrete, as appropriate, at th

810 JOINTING CONCRETE PIPES
The concrete pipes for the culvestzall have ogee joints and will be jointed by 1:2 cement: sand

mortar and provided with fillets on the outside as described in Clause 810 of the Standard
Specification.
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811 CONCRETE BEDS, SURROUNDS AND HAUNCHES
Concrete shall be Class 20/20 for surraiadd haunches for all methods of construction.
812 BACKFILLING OVER PIPE CULVERTS

In the Standard Specifications, Clause 812
a) delete paragraph 6 " for pipe culverts ... depth of 150mm", entirely.

b) Wherever the expression "dry density of 95% MDD (AASHTM9)" occurs delete and
replace with "dry density of 100% MDD (AASHTO T.99)".

All material for backfilling shall be a natural gravel subbase material complying with the
requirements of Clause 1203.

The rates entered for laying of pipe culverts shallvalfor backfilling to pipe culverts and
compacting to 100% MDD (AASHTO T.99) and these works giatlbe measured and paid for
separately.

816 MINOR DRAINAGE STRUCTURES

The surface finish shall be UF2 for unformed surfaces and Class F2 for formedssurface

820 MEASUREMENT AND PAYMENT

Where the inflatable balloon method of casting pipe culvertgins used, payment shall be made
under the appropriate items for pipes, beds and surrounds in the Bill of Quantities.

Payment for the excavation shall be difference between the void left after removal and excavation
necessary to accommodate new pipe culverts.
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SECTION 91 PASSAGE OF TRAFFIC

901 SCOPE OF THE SECTION

Add the following paragraphs (f) and (g):

(f) Traffic Control Plan

Following the award of the contract, the Contractor shall submit to the Engineer a detailed Traffic
Control Plan. Such plan shall be approved by the Engineer, and where necessary, by the
appropriate statutory authority, before then€actor commences work. The plan shall cover but
shall not be limited to, the method of protection of the public and give details of the duration and
hours of operation, location, type and numbers of traffic safety devices, barricades, warning signs,
flag men equipped with twaay radios and the like. The Traffic Control Plan shall be in
accordance with and complimentary to the Programme of Works submitted under Clause 104.

In the preparation of this Traffic Control Plan, the Contractor shall take amsideration the
following;

()  The Contractor shall conduct his operations in such a manner that no greater length or
amount of work is undertaken than he can efficiently carry out having due regard to the
rights and conveniences of the public and the reonérgs of this Section.

(i) If the Contractor proposes closure of a road, he shall provide an alternative routing of the
traffic, which must be approved by the Engineer.

(i)  No revisions shall be made to the Traffic Control Plan without the prior written approval
of the Engineer and the Contractor shall allow fourteen (14) days for the Engineer to review
any request for revision of the Traffic Control Plan.

(iv)  The Traffic Control Plan shall conform in all respects with the requirements of this
Specification.

(9) Standard of Works
()  The standard of all works carried out under this Section shall comply with the requirements
of the appropriate sections of these Specifications.

(i)  All provisions for traffic and the standard of temporary traffic surfaces shall comply with
the requirements of Clause 904, and Section 9 generally, of these Specifications and any
damage caused by passing traffic through the works shall be madegaodaftb nt r act or
own cost.

904 CONSTRUCTION OF DEVIATIONS

In addition to requirements of clause 904 of the Standard Specification, the following shall apply:
a) General
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The maximum length of deviation of road shall be restricted to 5 kilometres at anyrtiess
otherwise instructed. The Contractor shall construct and complete deviations to the satisfaction of
the Engineer before commencing any permanent work on the existing road.

The Contractor shall be allowed to open furthédldmetre section of devian road only when

80% of permanent works have been completed on the first (or previous section) of the main road,
provided further that the contractor will not be allowed to open to traffic deviations corresponding
to the subsequentlblometre section othe main road until he has completed permanent works

on the previous 5 kilometres of the main road and has it opened to traffic.

Where an old road exists near the main road, Contractor shall use this road as the deviation road,
following improvement in ecordance with clause 902.

The Contractor shall continually maintain deviations such that a travel speed for all vehicular
groups of at least 40km/hr is provided on a surface which is smooth, free from ruts, potholes, loose
material, and dust, and whichresgularly graded and watered.

b) Geometry
The carriageway width of the deviations shall be 8 metres wide unless otherwise specified.
c) Construction

Unless otherwise instructed gravel wearing course shall be used for the deviation and shall be
minimum 150mncompacted thickness complying with Section 10 of the Standard Specification
which is placed on a sound, prepared, trimmed and compacted base. The Contractor shall allow in
his rates and prices for removal and replacement of any unsuitable materiaplzefioiggof gravel
wearing course as this will not be paid for separately.

The Contractor shall take all measures necessary to minimise the effects of dust, consistent with
Clause 904(a) of the Standard Specification. The Contractor shall ensure suffisntes are
available at all times to mitigate the effects of dust, including, but not limited to, the sprinkling of
water at the rate of 1.4 litres pef at least four (4) times per day or as instructed by the Engineer,
with at least one round of spkling done before sunset.

906 PASSAGE OF TRAFFIC THROUGH THE WORKS

The Contractor shainsure passage of traffic through the works as shown in the drawings or as
instructed by the Engineer. The Contractor shall be deemed to have inspected the site and satisfied
himself as to the adequacy of his bid for these works and no additional payalebesnade for

any other cost borne by the contractor for traffic control. Should the contractor propose other
methods for passage of traffic, e.g. construction of deviations, use of existing roads etc, the
contractor shall investigate the alternativasstruct and maintain them to the satisfaction of the
Engineer. No traffic shall be diverted without the express authority of the Engineer. The Employer
shall not be liable for investigations or costs arising from alternative methods of traffic control
proposed by the Contractor. Deviations or other measures for traffic control where proposed by
the contractor shall meet requirements of the Specifications and Drawings and shall be subject to
approval by the Engineer
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The Contractor shall ensure that therkiorce and site supervisory staff at all times wear high
visibility garments when work is carried out on or adjacent to a section of the road open to traffic.
In addition, the contractor shall provide a ftithe traffic safety officer to coordinate ak@ects

of road safety for the whole site and ensure the continuous availability of appropriate resources to
satisfy the requirements of this Clause.

907 SIGNS, BARRIERS AND LIGHTS

Contractor shall install signs, barriers and lights as shown in thendrawvthe Drawings at the

locations where the traffic is being carried off the existing road to the deviation and back. The
Contractor shall provide ramps and carry out any measures as instructed by the Engineer to safely
carry traffic from the road toeviation.

Notwithstanding any indications to the contrary, the road signs provided shall be fully reflectorized
and in conformity with Clause 9.1 of the *“ Man

909 ASSISTANCE TO PUBLIC

In addition to provisions o€lause 909, Contractor shall maintain close liaison with the relevant
authorities to clear any broken down or accident vehicles from the deviation and the main road, in
order to maintain smooth and safe flow of the traffic.

912 MEASUREMENT AND PAYMENT

Insert the following immediately below the heading of this Clause in the Standard Specification:
The Contractor shall be deemed to have allowed elsewhere in his rates and prices for any
differences between the actual cost of carrying out the works anhdittyge Sum amounts for the

said works priced by the contractor in the Bills of Quantities.

Penalty for failure to comply with requirements of Section 9 of the Specifications

If, in any month, the Engineer is not satisfied that the Contractor has fully iednvpkh any
provisions or instructions under Section 9 of the Specifications, the Employer shall withhold the
whole of the instalment or payment due to the Contractor for the relevant item of work stated in
the Bills of Quantities. Failure or refusal dyet Contractor to maintain deviations, improve and
maintain the existing roads ahead of the works, or failure to take the necessary actions for the
safety and convenience of the public traffic within the time instructed or as required by Statutory
Authorities shall be sufficient cause for the Employer to apply a deduction of Ksh€00/=

(One Hundred and Fifty Thousand shillings) per day from any monies due to the Contractor, until
all provisions and instructions prescribed have been complied with teatisfaction of the
Engineer. Provided further that, where notified by the Engineer and the Contractor fails to
complete improvement or maintenance of any section of existing road or deviation within 14 days
of the Engineer’ s n ohalidedactK&hs 250,8060/fTwo Humdeed daanp | oy e
Fifty thousand shillings) per day.
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a) Item: Improve Existing Road

Unit: km
Improve the existing road shall be measured by the kilometre to the nearest 0.1km along the
centreline of the existing roaMeasurement and payment will only be made for lengths of road
which i mprovements have been carried out in a
The rate for improve existing road shall include the cost of complying with all the requirements of
claue 902 of the standard specification with the exception of the gravel wearing course which
shall be measured and paid for separately.

b) Construct and maintain deviations
Unit: km

Construct and maintain Deviation shall be measured to the nearest 0.Ingntha&l@entreline of
the deviation road and paid for from the relevant item in the Bills of Quantities. The Contractor
shall be paid 70% of the billed amount when he completes construction of the deviation road to
the satisfaction of the Engineer. The Inakashall be paid in equal monthly instalments during the
remaining period of the contract, excluding the period of defects liability, provided that the
contractor has satisfactorily maintained the deviation in accordance with Clauses 904 and 905 of
the Sgcification when the deviation road is in operation.
Payments for this item shall be subject to recoveries and deductions that become due under this
Clause as a result of any failure by the contractor to carry out maintenance of the deviation road
as requied.

c) Item: Maintain the passage of traffic

Unit: Lump Sum
Payment shall be by Lump Sum amount allowed in the Bills of Quantities made in equal monthly
instalments for satisfactory and continuous maintenance and attendance to passage of traffic
throughoutthe remaining period of the contract, excluding defects liability period and provided
that:-

()  The total sum of instalments paid shall not exceed the Lump Sum amount.

(i)  Payments for this item shall be subject to recoveries and deductions that becomesdue und
this Clause as a result of failure by the contractor to maintain passage of traffic as required
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SECTION 117 SHOULDERS TO PAVEMENT

1101 GENERAL

Shoulders will be constructed in accordance with the typical pavemenisesm, shown on
the drawings
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SECTION 12 - NATURAL MATERIAL SUBBASE AND BASE
1203 MATERIAL REQUIREMENTS

Natural materials for base and subbase shall conform to the specifications given in Section 12 of
the Standard Specifications for cemenlime improved base and subbase.



SectionVII-Wo r k s’ Requirements 68

SECTION 14 - CEMENT TREATED MATERIALS

a) Cement

Cement for stabilisation will be Ordinary Portland Cement to KS1725: 2001 CEM 1 42.5N and
clause 207 of the Standard Specifications. The cement content of the treated material shall be as
designed to achieve the requisite material characteristics.

b) Moistur e content

The moisture content of the treated material shall be within the range of 95% to 105% of the
Optimum Moisture Content (AASHTO T180).

1405, 1406: METHOD OF CONSTRUCTION
Cement treated subbase material shall be placed and processed usingithplace method
described in Clause 1405 of the Standard Specification.

Cement treated base material shall be processed and placed using the stationary plant method of
construction described in Clause 1406 of the Standard Specification.

1409 PROTECTION AND CURING

Protection and curing shall be carried out in accordance with the provisions of Clause 1409(i) of
the Standard Specification but provision shall be made to wet the surface from time to time as
directed by the Employer.
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SECTION 15- BITUMINOUS SURFACE TREATMENTS

1501ABITUMINOUS SURFACE TREATMENT

PART A1 GENERAL
Details of the spray rates for bitumen and the spread rates for chippings will be as obtained through
a trial sectionTherateslistedundercan be used for guidance purpose i.e.

a) Chippings

Precoated chippings for:
Single Seal on Carriagewayer AC binder Course:0/14mm sizetspread rate 680-90 m¥m?
Single Seal oshoulderver AC binder Course/80mm sizeat spread rate d80-130 m%/m?

b) Bitumen Spray Rates

0.8 -1.21/m2 for thesinglesealwith 10/14 chippings
0.6—1.01/m2 for thesinglesealwith 6/10 chippings

The Average Least Dimension (ALD) shall be determined in the field after crushing the rock for
chippings and then determine the actual spray rates gopirfpispread rates

PART B - PRIME COAT AND TACK COAT
1502BMATERIALS FOR PRIME COAT AND TACK COAT.
For prime coat, the binder shall be a medituming cutback MC 30.

The rate of spray of bituminous prime coat refers to the gross volume of the cutba@anbituemh
is to say the volume of the bitumen plus dilutants.

The rates of spray of the prime coat shall be generally be within the range litdes/square
metre

Prime coat shall be applied to all gravel areas that are to receive bituminous layers.

Thetack coat shall consist of bitumen emulsion-&1 The rates of spray of the tack coat shall
generally be within the randk3-0.8 litres/square metre

PART C 1 SURFACE DRESSING
1502CMATERIALS FOR SURFACE DRESSING

a) Binder
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The bituminous binder shall bpenetration grade bitumen dodck with kerosene fuel in
accordance with prevailing road temperatures, and conforming to Clause 211 of the Standard
Specification.

b) Chippings

Chippings shall be of class 2 material and shall comply in all respects witheQla028C of the
Standard Specification. The contractor’s atte
and 1504C of the Standard Specification with regard to cleanliness and dust content of chippings

for surface dressing.

1503CSPRAY AND SPREAD RATES OF BITUMEN AND CHIPPINGS.

Spray and Spread Rates for bitumen and chippings cannot be calculated until samples of the
chippings to be used are available for test.

After submission of samples and completion of laboratory tests on chippings and biader, th
contractor shall in the presence of the Employers representative, lay trial sections of seal at various
rates of spray and spread in accordance with clause 1503C of the Standard Specification.

Should any change occur in nature of source of chippingsuwnén, the contractor shall decide
if any revisions are required to the spray anc

Payment for binder and chippings will be based on the instructed spray and spread rates used which
may not necessarilye those specified. Actual spray rates used by the Contractor must be adjusted
to compensate for any cutter added.

1505C PRECOATED CHIPPINGS

Chippings utilized for surface dressing works under this contract shall{oeated in accordance
with clausel505C of the Standard Specification. The binder used fecqatng chippings shall
be MC 30 cutback bitumen.

The amount of bituminous binder used to-poat chippings will normally be between 0.4% and
1.0% residual bitumen as percentage of the totahveight.

Prior to laying any preoated chippings the Contractor shall prepare trial mixes of bitumen and
chippings in the presence of the Employer’ s
proportion unless the surface or nature of the chigggochanges when the Contractor shall repeat

the trials.

No separate payments shall be made for the precoating exercise. The contractor shall have included
in his rates the cost of complying with this clause.
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16 - BITUMINOUS MIX BASES, BINDER COURSES AND WEARING COURSES

All Bituminous mixes works shall be done in accordance with the standard specifications.

PART AT GENERAL
1601ASCOPE

Part A comprises all the general requirements for bituminous mixes which apply to Part B and C
as well. Qualitycontrol, workmanship and equipment shall be to current international best practice.

1602AREQUIREMENTS FROM OTHER SECTIONS

The following sections of this Specification apply to Part B of this section and shall be read in
conjunction therewith:

Section2 Materials and Testing of Materials

Section 3 Setting Out and Tolerances

Section 6 Quarries, Borrow Pits, Stockpile and Spoil Areas
Section 15 Bituminous Surface Treatments and Surface Dressing

1603ACONSTRUCTION PLANT

General
a) Laying Plant

The selfpropelled spreader finisher shall be fitted with electronic level control devices, and level
control shall be from tensioned wire supported at every 5m intervals or levelling beam, as tried on
site and subsequently approved by the Engineer.

b) Compaction Plant

The Contractor shall provide sufficient rollers of adequate size and weight to achieve the specified
compaction. Prior to commencing the laying of bituminous mixes in the permanent works, the
Contractor shall carry out site trials in accordance widttiBn 2 of this Specification to
demonstrate the adequacy of his plant and to determine the optimum method of use and sequence
of operation of the rollers.
It is important to achieve as high a density as possible at the time of construction and ttexdexpe
that vibrating rollers will be required to produce the best results. However, it is essential that
thorough preconstruction trials are carried out to ensure that:

(i) The roller is set up to have the optimum amplitude and frequency of vibrationefor th

particular material being laid

(i)  That the roller does not cause breakdown of the aggregate patrticles.
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(i)  That the optimum compaction temperatures are established which allow compaction
without causing ripple effects or other distortions of the surfacing.
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1605ADESIGN AND WORKING MIXES

The Contractor shall design a jofix formula and carry out all appropriate laboratory tests and
site trials to produce a working mix, which conforms in all respects to the requirements of this
Specification, and is approvedr use by the Engineer two months prior to commencing work
using a bituminous mix.

Following laboratory and site trials by the Contractor, the Engineer will approve the proportions
of the working mix, and the Contractor shall maintain this composititihmthe tolerances given

in Clause 1614A.

Natural sand shall not be used in bituminous mixes.

1606ASITE TRIALS

Full scale mixing, laying and compaction site trials shall be carried out by the Contractor on all
asphalt pavement materials proposed fer Wiorks using the construction plant and methods
proposed by the Contractor for constructing the Works. The trials shall be carried out with the
agreement, and in the presence of the Engineer, at a location approved by the Engineer.

1608ATRANSPORTING TH E MIXTURE

Trucks for transportation shall have tight clean smooth beds which have been treated to prevent
adhesion of the mix to the truck bodies. Petroleum products or other solvents shall not be used for
this purpose. Trucks shall be fitted with spilys to ensure that all mix discharged enters the
hopper of the spreader without spillage. Trucks shall be insulated if necessary to maintain the mix
at temperatures within specified limits.

1609ALAYING THE MIXTURE

Mix shall be in the temperature rant@5’C - 165°C when tipped into the hopper of the spreader.

The speed of the spreader shall be adjusted to match the speed of mix supply to ensure a continuous
paving operation giving a smooth surface. Paving lanes shall be parallel to the road cemtitline,

true to line and level.

Where possible laying plant capable of spreading the mixture over the required full paved width
shall be used, which may require the use of at least two mechanical pavers working in echelon.

All joints shall have the same texe, density and smoothness as other areas of the surfacing. The
joints between old and new lanes or sections shall be carefully formed in such a manner as to
ensure a continuous bond between old and new mix, and all cold joints shall be tack coated.

1610ACOMPACTION

The Contractor shall establish the best combination of rollers, number of passes, any limitations
which must be applied to rolling temperatures, the optimum settings for the frequency and
amplitude of vibration for the vibratory rollerdluding the temperature range over which it can
effectively be used for compaction during preconstruction trials.

The mix shall not be less than 220when rolling is commenced.
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Rollers shall not be permitted to stand on the new bituminous surface,eadifpsns shall be
taken to prevent the dropping of oils, grease, gasoline, or other foreign matter on any layer.
Vehicular traffic shall not be allowed on any new layer until it has been fully compacted and
cooled.

1611AFINISHING, JOINTS AND EDGES

Longitudinal construction joints in the various bituminous layers shall be staggered by at least
150mm. Longitudinal joints in previous bituminous layers which have been rolled over shall be
cut back and tack coated to ensure a continuous bond between nald ieandat the correct level,

with no tapering of the new mix.

Transverse construction joints shall be staggered by at least 500mm. The Contractor shall produce
a plan showing the position of all construction joints for approval by the Engineer befereqrav
construction commences.

The Contractor shall adjust any kerbs, gulley pots and chambers in accordance with finished road
levels before laying the final wearing course

PART B ASPHALT CONCRETE FOR SURFACING
1601BDEFINITION

The Asphalt Concretior the main road carriageway and shoulddrall be Type | binder course.
However, modifications to the Standard Specification have been made below to correspond with
SHRP SUPERPAVE system recommendations on the design of bituminous materials for heavily
loaded sites. The design of hot mixes shall be in accordance with the procedure detailed in
Overseas Road Note 19 A°. gui de t o the desi gn of-tropi@ait mi x
countries”. The Contractor s h@updrpave Manwval Sérees c o p i
No. 2 to the Engineer at the start of the Project. The salient features to Standard Specifications are
summarised belowor market loop/service roads and low volume sealed access roads, the asphalt
concrete shall be Type Il weagrtourse.

1603BMATERIALS FOR ASPHALT CONCRETE TYPE 1
a) Penetration Grade Bitumen
Delete SubSection (a) and replace with:

The bitumen shall be penetration grade, and shall meet the requirements of Table 4.3 in ORN as
summarised below.
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Test Min | Test Pen Pen Pen
Method | 40/50 | 60/70 | 80/100
(ASTM)
Based on original bitume D5 4050 | 6070 |80-100
penetration at 2&
Softening Point%C) D36 4959 | 4656 |42-51
Flash PointSC) Min | D92 232 232 219
Solubility in trichloroethylene (%) | Min | D2042 | 99 99 99
TFOT heating for 5hr at 168 D1754
a) Loss by mass (%) Max 0.5 0.5 0.5
b) Penetration (%) Min | D5 58 54 50
c) Ductility at 28C Min | D113 - 50 75

The bitumen for asphalt concrete works shalb®&0 penetration grade
b) Aggregate

(i) Inthe Standard Specificationsname Table 168 as 16B-1(a)

(i) Add the following
The coarse aggregates shall be entirely crushed rock from a source which is known to give
high values of stability (>9KN) in the Marshall Test. Crushed river gravel shall not be used.
Aggregates shall me#te requirements as given in Table 16@®) below;

Table 16B-1(b) Requirements of Aggregate

Property Test Property

Cleanliness Sand Equivalent for 4.75mm fractibn >40
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Property

Test

Property

Plasticity Index for materials passing 0.425rn
sieve?

<4

Lineear shrinkage fomaterials passing 0.425m
sieve, %

<2

Particle Shape | Flakeness Index (FP) <25
Strength Aggregate Crushing Value (ACY) <25
Aggregate Impact Value (AIV) <25
10% FACT (dry) KN* >160
Los Angeles Abrasion, (LAA) <30
Abrasion Aggregate Abrasion Value (AAW) <14
Soundnes$ Sodium Sulphate Soundness (SSS) Co| <10

5 cycles % loss

Aggregate
Sodium Sulphate Soundness (SSS) Fine Aggre

Magnesium Sulphate Soundness (MSS) Co
Aggregate

Magnesium Sulphate Soundness (MSS) H
Aggregate

<16

<15

<20

Polishing

Polished Stone Value

>57

Water Absrption

Water Absorption, %

<2

Bitumen Affinity

Immersion Mechanical Test: Index of retain
Marshall Stability, 96

>75

Static Immersion Test, % coating retairfed

>95
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Property Test Property

Retained Indirect Tensile Strength % at 7 % V| 79
10

1. AASHTO T176

2. British Standard 1377: Part 2

3. British Standard 812: Part 105

4. British Standard 812: Part 110 to 114
5. ASTM C131 and C535

6. British Standard 812: Part 2

7. AASHTO T104

8. D Whiteoak (1990)

9. AASHTO T182

10. AASHTO T283

Fine Aggregate (passing a 6.3mm sieve) shall consist entirely of entirely crushed rock produced
from stone having a Los Angeles Abrasion of not more than forty (40).

Aggregates for bituminous mixes shalldtered in single size in separate bins or on areas covered
with tightly laid wood planks, sheet metal, hard compacted gravel, concrete or other hard and clean
surfaces. The surface shall be gktiining, and in such a manner that will preclude the inmfusi

of foreign material. Aggregates of different quality or size or from different sources shall be stored
in separate piles, and if these piles are close together they shall be separated by bulk heads.

1603B GRADING REQUIREMENTS

The grading of the mixturef coarse and fine aggregate shall be within and approximately parallel
to the grading envelopes given in Table 16@) for 0/14wearing course and 0/20mm binder
course. For better workability of asphalt concrete designed to refusal density and for laying
thickness of 50mm, the maximum size shall be limited to 20mm. In addition, the material shall
comply with the requirements below.

The Contractor shall investigate number of gradings so that a workable mix, which also retains a
minimum of 3% voids at refas$ density, is identified. The recommendations given in the SHRP
SUPERPAVE system are provided in Tables 1@Bto 16B(f) as guidance towards identifying

a suitable aggregate grading which will result in a mix that meets the specified requirements.
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Table 16B-1(c)1 Superpave Aggregate Grading Control Point 25mm size

Nominal Sieve Size Control Point (% passing)
Maximum Size
(mm) note 1 (mm) . _
Minimum Maximum
(mm) (Note 1)
25.0 0.075 1 7
0.300 5 17
2.36 19 45
4.75 29 59
125 56 80
25.0 90 100
37.5 100 100

Table 16B-1(d) 7 Superpave Aggregate Grading Control Point 19mm size

Nominal Sieve Size Control Point (% passing)
Maximum Size
(mm) note 1 (mm) . .
Minimum Maximum
(mm) (Note 1)
19.0 0.075 2 10
2.36 23 49
125 - 90
19.0 90 100
25.0 100 -

Note: The SUPERPAVE definition of Nominal Maximum size of Aggregate is one sieve size larger
than the first sieve to retain more than 10% of the aggregate.
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Table 16B-1(e)1 Superpave Aggregate Grading Control Point 12.5mm size

Nominal Sieve Size Control Point (% passing)
Maximum Size
(mm) note 1 (mm) » .
Minimum Maximum
(mm) (Note 1)
12 0.075 2 10
2.36 28 58
9.5 - 90
12.5 90 100
19 100 -

Note: The SUPERPAVE definition of Nominal Maximum Size of Aggregate is one size sieve larger
than the first sieve teetain more than 10% of the aggregate. It is also recommended that where
possible the largest particle size should not be more than 25mm so that the requirements of the
Marshall test can be complied with.

Table 16B-1(f) T Superpave Boundaries of Aggregat&estricted Zone

Minimum and Maximum Boundaries of Sieve Size for
Nominal Maximum Aggregate Size
(Minimum/Maximum % Passing)

Sieve Size Within
Restricted Zone (mm)

125 19.0 25.0
4.75 - - 39.539.5
2.35 39.1:39.1 | 34.634.6 | 26.830.8
1.18 25.631.6 | 22.328.3 | 18.1:24.1
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0.6 19.1:23.1 | 16.7-20.7 | 13.617.6

0.3 15,5155 | 13.#13.7 | 11.4114

Mixes identified for compaction trials shall be manufactured to the laboratory
design bitumen content and two other bitumen contents of + 0.5% and + 1.0%
additional bitumen. Cores will be cut to determine the density of compacted
material. The core will then be reheated to 145 + 50C in the appropriate mould
and compacted to refusal in the vibrating hammer test. The cores cut from the
compaction trial mustdve a density equivalent to 95% refusal density.

The compaction trials will identify a workable mix which can be made to a bitumen content which
gives 3% Voids in Mix (VIM) at refusal density.

1604BREQUIREMENTS FOR ASPHALT CONCRETE TYPE 1

The mixture shalcomply with the requirements given in Table 1BBas specified in the
Specification. In addition, minimum Marshall Stability for 2 x 75 blows shall be 9 kN and
maximum 18 kN and at compaction to refusal shall have 3% VIM

The nominal binder content shall be 585 % for 0/14 mm and 4:56.5 % for 0/20mm. The
binder content of the working mix will be instructed by the Engineer following laboratory and site
trials.

In order to determine the suitability of a coarse agdeegaurce a Marshall test programme shall

be carried out. It will be advantageous to use a crushed rock which is known from past experience
to give good results in this test procedure meeting the properties in Tabl¢bL6B grading
conforming to the Tpe | Binder Course detailed in Table 1B) 0/20 of this Specification
should be tested (but with 100% passing the 25mm sieve) and it shall meet the requirements of
Table 16B2 of this Specification.

Having established the suitability of the aggregatec® several gradings shall be tested in the
laboratory, including that used for the Marshall test. The blended grading shall include a minimum
of a coarse fraction, an intermediate fraction, and a fine fraction with gradings that pass below the
Superpaveestricted zone.

For each mix, samples shall be made up to a range of bitumen contents at reducing interval of
0.25% from the nominal binder content and compacted to refusal using a gyratory compactor and
a vibratory hammer in accordance with the procedlescribed in BS 598 (Part 104: 1989), to
establish a relationship between bitumen content and VIM at refusal density for all the gradings.

It should first be confirmed that compaction on one face of the sample gives the same refusal
density as when theasie compaction cycle is applied to both faces of the same sample. The
procedure, which gives the highest density, must be used and shall be submitted to the Engineer
for approval.
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From the above bitumen contevitM @ refusal density relationship, the bitemcontent shall be
identified which corresponds to VIM of 3% for each grading.

To determine the workability of the mix, compaction trials shall be undertaken with a minimum
of two of the above gradings, approved by the Engineer, with designed bindentconte
corresponding to 3% VIM.

The compaction trials will identify a workable mix which can be made to a bitumen content which
gives 3% VIM at refusal density meeting the Superpave design requirements minimum VMA 14%
for 0/14 wearing course and 13% for 0/20d®r course, VFB 695%.

The mixes identified in the compaction trials shall be manufactured to the laboratory design
bitumen content and to two other bitumen contents. Compaction trials shall then be carried out
with all these mixes. Cores will be cutdetermine the density of the compacted material; having
completed this, these cores will then be reheated to &F&+fin the appropriate mould and
compacted to refusal in the vibrating hammer test. To be acceptable the cores cut from the
compaction triamust have a density equivalent to at least 95% of refusal density.

Further the compacted mix shall have VIM of 3 to 8%, VMA min 14% for 0/14 wearing course
and 13% for 0/20 binder course. The results of the laboratory trials and mix design and the
Contrat or ' s recommendations are to be submitted

1605B MIXING AND LAYING HEAVY DUTY ASPHALT

The temperature of the bitumen and aggregates when mixed shall be31COabove the
softening point (Ring and Ball) of the bitumen. Compatshould commence as soon as the mix
can support the roller without undue displacement of material and with the temperature of the mix
>120°C, and completed before the temperature of the mix falls below 90°C The minimum layer
thickness of 19.0mm mix is &m

1606B COMPACTION

Rolling shall be continued until the voids measured in the completed layer are in accordance with
the requirement for a minimum density of 98% of Marshall optimum, or, a minimum mean value
of 95% of refusal density (no values less tB3f0) as appropriate.

1608B SEALING BITUMINOUS SURFACE

After the wearing course has been trafficked and bitumen has hardened, the wearing course shall
be sealed with 10/14 mm poeated chippings in accordance with Clause 1505C, the period of
hardening willdepend on the traffic level and should be such that the chippings will not become
embedded in the wearing surface. The Contractor will propose and the Engineer will approve a
section to be ready for sealing.
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SECTION 17 - CONCRETE WORKS

1702 DEFINITIONS

Add the following authoritative Standards and Code of Practice which are referred to hereinafter:
British Standard Specifications are published by the British Standards Institution 2 park street,
London W.I, England {abbreviated in text to BS}

BS Date Title
12: pt.2 1971 Portland cement (ordinary and rapid
hardening)

812 1975 Methods for sampling and testing of
mineral aggregates, sand and fillers

882, 1201: 1973 Aggregates from natural sources for
concrete (including granolithic)

1881.: 1970-71 Methods of testing concrete

1926: 1962 Ready mixed concrete

2499: 1973 Hot applied joint sealants for concrete
pavements

3148: 1959 Tess for water for making concrete

3921 1974 Clay bricks and blocks

4251 1974 Truck type concrete mixers

4449: 1969 Hot rolled steel bars for the reinforcement

4461.: 1969 Cold rolled steel bars for the reinforcement
of concrete

4466: 1969 Bending dimensions and scheduling of bats
for the reinforcement of concrete

4483: 1969 Steel fabric for the reinforcement of
concrete.

American Society for Testing and Materials Standards as published by the American f8ociety
Testing and materials, 1916 Race St., Philadelphia PA 19103, U.S.A. (abbreviated in text to
ASTM)

ASTM Date Title
C88- 73 Soundness of Aggregates by use of Sodium
Sulphate
C234- 71 Comparing Concrete on the Basis of the Bond
development with Reinforcement Steel.
C282- 71 Potential Reactivity of Aggregates (Chemical

Method)
The following codes of practice are referred to hereinafter:
The British Standard Codes of practice published by the Council for codes of practice, British
Standards Institution 2 park St, London W.I, England (abbreviated in text to C.P.).

C.P. Date Title
BS5400 1990 Steel, concrete and composite bridges
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BS8110: 1985 The Structural use of concrete
BS 8007 1986 The Structural use of concrete for retaining

agueous liquids
Should the Contractor wish to substitute any other authoritative Standard or code of practice from
any listed above he shouttibmit details of any such together with two complete copies to the
Engineer for approval with his Tender. Approval will only be given to the use of such standards
or code of practice that will give a quality of finished work equal to or better thapé¢icdisd
standard.
All in situ concrete shall be in accordance with BS 5400 Part 4 except where superseded by this
Specification.
All precast concrete shall be in accordance with BS 5400 Part 4 Section 7 except where superseded
by this specification.

1703 MATERIALS FOR CONCRETE

All materials shall comply with the requirements of section 1703 of the standard specifications.
Cement for all concrete works shall be Ordinary Portland Cement complying with KS1725: 2001
CEM 1 425N

1703A ROCK LEVELLING LAYER UN DER STRUCTURES

This work shall consist of placing selected approved material of 250mm minimum diameter on the
foundation placed after excavation to receive levelling concrete in accordance with these
specifications and in conformity with the lines, graded cross sections shown on the Drawings
where directed by the Engineer.

a) Materials

Selected rock: The selected rock builders to be placed for this work shall be hard, sound, durable
guarry stones as approved by the Engineer. Samples of the stoneséul lshall be submitted to
and approved by the Engineer before any stone is placed.

The maximum size of the stone boulders shall be 300mm.

b) Construction Method

After completion of the structural excavation the surface of the loose soil shall be levelled and
compacted. Then the stone of the above sizes shall be placed in one layer of 250mm over the
compacted bed where the bottom slab will rest. Coarse sand shall be spread to fill up the voids in
the stone boulders, and compaction with vibratory compadtordd be performed to make this

layer dense whereon a concrete of levelling course shall be placed.

c) Measurement and payment
Measurement for the bedding materials shall be made in cubic metres for the completed and

accepted work, measured from the dimemsbown on the Drawings, unless otherwise directed
by the Engineer.
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Payment for the bedding Materials for Levelling Concrete Works shall be full compensation for
furnishing and placing all materials, all labour equipment, tools and all other items ngéessar
proper completion of the work in accordance with the Drawings and Specifications and as directed
by the Engineer.

(i) Cement

The Contractor shall select only one type or brand of cement or others. Changing of type or brand

of cement will not be permét without a new mix design approved by the Engineer. All cement

i's subject to the Engineer’s approval; howev
relieve the Contractor of the responsibility to furnish concrete of the specified compressive
strength.

Conveyance of cement by jute bags shal/l not
storehouse shall not exceed more than two (2) months, and age of cement after manufacture at mill
shall not exceed more than four (4) months. The Cdotraball submit to the Engineer for his

approval the result of quality certificate prepared by the manufacturer.

Whenever it is found out that cement have been stored too long, moist, or caked, the cement shall

be rejected and removed from the project.

(i)  Aggregates

Fine and coarse aggregates must be clean, hard, strong and durable, and free from absorbed
chemicals, clay coating, or materials in amounts that could affect hydration, bonding, strength and
durability of concrete.
Grading of aggregates shall ¢omm to the following requirements;

a) Grading of Fine Aggregates

Sieve Size (mm) Percentage by Weight Passing

10 100

5 89-100

2.5 60-100

1.2 30-100

0.6 15- 54

0.3 5-40

0.15 0-15

i) Grading of Coarse Aggregates

Size ofCoarse| Amounts finer than each standard sieve percentage by v
Aggregate | 49| 30 | 25 | 20 | 15| 10 5 |25
% by weight | 100 | - - 90-100 | - 3069 | 010 | -

Other requirements for aggregates are as follows;
b) Fine Aggregates

Fitness Modulus, AASHTO M 1 2.3-3.1
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Sodium Sulphate Soundness, AASHTO T104 : Max. 10% loss
Content of Friable Particles AASHTO 112 : Max 1% by weight
Sand Equivalent, AASHTO T176 : Min. 75

c) Coarse Aggregate

Abrasion, AASHTO T96 : Max. 405 loss
Soft Fragment and shale, AASHTNIBO . Max. 5% by weight
Thin and elongated Pieces, AASHTO M80Max. 15%

d) Water

All sources of water to be used with cement shall be approved by the Engineer. Water
shall be free from injurious quantities of oil, alkali, vegetation matter andssdd¢termined
by the Engineer.

e) Admixture

Only admixture, which have been tested and approved in the site laboratory through trial mixing
for design proportion shall be used.

Before selection of admixture, the Contractor shall submit to the Engineer ebificsp
information or guarantees prepared by the admixture supplier.

The Contractor shall not exclude the admixture from concrete proportions.

1704  DESIGN OF CONCRETE MIXES

The following classes of concrete shall be designed and mix propodgreved for use as
follows:

A Class 15/20 for all blinding to structures and precast pipe culvert beds and

surrounds.

A Class 25/20 for all culverts, Culvert headwalls, wingwalls, aprons, toe
walls, and bridge members; abutments, piers & their foundatiors baske

retaining walls and their crash barriers.

A Class 30/20 for bridges superstructure thus decks, precast beams, crash
barriers on bridge decks, Truck parking pavements and for piles where

necessary.

Specifications for construction materials and qualiytool shall be in accordance with the
standard specifications.
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1713 FINISHES ON UNFORMED SURFACES

All unformed surfaces shall be finished to class UF 3 Finish in accordance with the standard
specifications

1725  SURFACE FINISHES

All surfaces shall barished to class F3 finish in accordance with the standard specifications.
1728 REINFORCING BARS OF WALLS AND SLABS

This work shall consist of furnishing, fabricating and placing in the concrete, reinforcing bars of
the quality, type and size in accordanwith these Specifications and in conformity with the
requirements shown on the Drawings.

Reinforcing bars shall be hot rolled high yield deformed bars complying with BS 4449 and steel
mesh fabric to BS 4483, unless otherwise called for the drawinggponed by the Engineer.

No reinforcing bar shall be delivered without a Certificate guaranteeing the giedds.
All testing for compliance will be at the Con
1729 STORAGE OF REINFORCEMENT

Reinforcement shall be kept off tgeound, free from dirt, oil, grease and rust and stored within a
building or provided with suitable covers.

1730 BENDING REINFORCEMENT

The Engineer will prepare bar bending schedules in accordance with BS 4466. The Contractor
should check these againsetdrawings before any cutting bending or construction involving the
schedule is started. Any discrepancy should be reported to the Engineer immediately for his
clarification. The Contractor shall be responsible for any delays or additional work caiedgd sol

be responsible for any delays or additional work caused solely by his failure to check the schedules.
Reinforcing bars shall be accurately formed to the shapes and dimensions indicated on the
Drawings, and shall be fabricated in a manner that willmote the materials.

1731 FIXING REINFORCEMENT

Reinforcing bars shall be accurately placed in proper position, and so that they be firmly held
during placing of concrete.

The Engineer shall inspect the reinforcing bars after fixing and before castiogis When a

long time has elapsed after reinforcing bars are fixed, they shall be cleaned and inspected again by
the Engineer before placing concrete.

When it is necessary to splice reinforcing bars at points, position and methods of splicing shall be
determined based on strength calculations and approved by the Engineer.

Exposed reinforcing bars intended for bonding with future extensions shall be effectively protected
from injury and corrosion.
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Oxyacetylene welding joint of reinforcing steel shalldmme only if authorized by the Engineer
in writing.

Measurement and Payment

Bending and installation of reinforcement bars shall be measured in terms of tons.

1732 PRECAST CONCRETE

The materials for precast work shall be similar to the materiais-&itu work. The workmanship
for precast work shall comply with BS 8110 except where this conflicts with this specification
when the specification shall prevail.

The Contractor shall prepare, for each type of precast unit, a drawing indicating his gropose
formwork construction, casting methods;d® ul di ng and handling proce
approval.

Moulds and formwork shall be so constructed that the dimensions of the finished concrete
members are within the specified permissible tolerance giaaise 5.2.4 of BS 8110 part 1: 1985

Where precast concrete is described as “Fair
metal or hardboard linings, or are to be other approved moulds which will produce a smooth, dense
fair face to the finishet concrete and free from all shutter marks, holes, pittings, etc

Precast concrete shall be made of concrete of the mixes described on the drawings in suitable
moulds, true in form to the shapes required thoroughly tamped into the moulds and around
reinforeement and vibrated

All precast work shall be carried out under cover and the period before removal from forms and
the period of storing shall be determined and agreed by the Engineer and Contractor.

The method of lifting, positions of lifting points andritig time before lifting shall be agreed with
the Engineer before casting of any units.

Extreme care should be taken when handling precast units and any units damaged during
transporting and/ or positioning shal/l be repl

All precast units will appropriately labelled or numbered and records will be kept of each unit
including date of manufacture, concrete properties and strength, and precast unit test results; and
the units will be stored in a such a manner that tracking amdlation of such records is easily
achievable.
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SECTION 20- ROAD FURNITURE

2001 ROAD RESERVE BOUNDARY POSTS

Road reserve boundary posts shall be provided, with a reference points, in compliance with
StandardSpecification Clause 2001.

2004 PERMANENT ROAD SIGNS

Permanent Road Signs shall be provided as directed by the Engineer and in compliance with the
requirements of the "Manual for Traffic Signs in KenyR a r t I and Standar
Clause 2004.

2005 ROAD MARKING

Paint for road marking shall be internally reflectorized hot applied thermoplastic material in
accordance with Clause 218 d (ii) of the Standard Specification.

The rates inserted in the Bills of Quantities for road marking shall inétug®ior application of
approved tack coat.

2005ARAISED PAVEMENT MARKERS 1 ROAD STUDS

MATERIAL

Road studs are moulded of Acrylonitrile Butadiene Styrene (ABS) conforming to ASTM
Specification D1788- 68, Class 2-2 shell filled with inertthermosetting compound and filler.
The lens portion of the marker is of Optical Menthyl Methacrylic.

CONSTRUCTION

The Road Stud shall be constructed of high impact ABS containing abiodtivex glass lens
reflector system. It shall be of monolithic ctmistion, and not less than 98.5mrithe height of
the marker shall not exceed 17mm and the underside shall contairhameytomb base (flat).

SPACING
The following table shows the recommended spacing of road studs on continuous lines and
dividing line:

The following table shows the recommended spacing of road studs on continuous lines and
dividing line:

Lines Spacing

Rural areas: 24 m

No Overtaking Lines Urban areas: 18 m

Rural areas: 24 m and 50 mm away from the
Urban areas: 18 mnd 50 mm away from the line
Diving Line Every second gap

Edge Lines

REQUIREMENTS
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The markers shall conform to the following requirements;
a) Colour

Shall be white, yellow or red as specified and the Redflectance values should conform to
the testing procedures ASTME 8009.
b) Impact Resistance

The market shall not crack or break when tested usit@8@gramweight from a height of 1
metre.(ASTM D 2444) or BS 3900 Part ES3.
c) Resistance to Water Penetration

Shall not have water penetration behind the lens after submerged in a water bath at 70 + 500F
for 10 minutes. And it should still meet the reflectance Requirement. BS 998.
d) Heat Resistance

Shallcomply with the initial brightness as per BS 873 Part IV of 1978
e) Night Visibility

The marker shall be bright as per BS 873 Part IV of 1978
f) Compression Resistance

There shall be no cracking sound at a pressure lower than 25 tones as per BS 873 Part IV of
1978.
g) Corrosion Resistance

After immersing a sample of Road stud in a solution containing 30g/1 of sodium chloride for
thirty (30) days, there shall not be any signs of corrosion, (BS 998).

Note: These markers are intended for application directly to rpamé surfaces and are
compatible with raised pavement makers. These adhesives should be of high quality and tested
for conformance to customer requirements.

ADHESIVES
i) They shall be of Resin TypeEpoxy of 2 different components Part 1 and
2 i.e.Adhesive and Reactor without any volatile solvents in both.

i) Pot life: not less than 20 minutes at’20
iii) Rotational cure time: between 20 and 30 minutes af@0
iv) Hard cure: Between 40 and 60 minutes af@0

APPLICATION INSTRUCTION

Preparation of Pavements

Make surethatthe roadsurfaces absolutelydry andfree of oil andgrease

Mixing of Adhesive

Pour component B into the container of component A. Stir mixture by hand with a wooden
or metal stick until uniform Grey Tint without aristte is obtained.

Installation
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Pour the mixture on to the underside of the road stud. Then place the road stud firmly on
the road surface. Adhesive should stand out for abmot to 10mnover the edges of the
stud.

Protection from the Traffic
Protect studs from traffic for 2 hours until the adhesive has properly hardened. Try by
touching the adhesive.

NUMBER OF STUDS NEEDED FOR LABORATORY TESTS
In order to approve a particular type of road stud, 4 sample road studs of each colour shall be
submitted.

2006 GUARDRAILS

All materials for guardrails shall comply with the requirements of AASHTO MA®0 Guardrail

posts and spacer blocks shall be galvanised UNP steel profiles 120 x 55x7mm or of the type and
size shown on the drawings, with posts driven vertically at fedst into the shoulder as directed

by the Engineer.

Beams for guardrails shall be "Armco Flex beam" or similar obtained from a manufacturer
approved by the Engineer.

Reflective plates shall be galvanisedype shape, manufactured from 1.5mm thick mikekebt

plate, with the outer surfaces coated with engineering graderediieotive material. Holes for

fixing shall be drilled before the plates are galvanised.

2007 KERBS
a) Vertical Joints

Vertical joints between adjacent Kerbs shall not be greaterStinam in width and shall be filled
with a mortar consisting of 1:3 cement: sand by volume.
b) Transition between flush and raised kerbs

The transition between flush and raised kerbs (e.g. at bus bays) shall be termed as ramped kerbs.
The transition betweenu$h and raised kerbs shall occur within a length of 2.0m.

2008 KILOMETER MARKER POSTS

Kilometre marker posts shall be provided as directed by the Engineer and in compliance with
Standard Specification Clause 2008.

2009 RUMBLE STRIPS

Where directed by the Engineer, the Contractor shall provide, place, trim, shape and compact to
line and level asphaltic concrete rumble strips on the finished shoulders. Asphaltic concrete rumble
strip sets to the full width of the carriageway and shasldball also be placed as warning strips

to speed humps as directed by the Engineer.
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2012 SERVICE DUCTS

Service ducts shall be provided in locations as directed by the Engineer. Each duct crossing
location shall contain 4No. 400mm diameter heavy dM§ Pipes surrounded in 150mm thick

class 15/20 concrete as shown in the drawings or as instructed by the Engineer.

Measurement and payment shall be by the metre of pipe installed, and shall include all excavation,
spoil, bedding and concrete surround,liflc transport, supply, bed, lay of PVC pipe complete

with 2mm galvanised draw wire, and end sealing caps and marker posts.
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SECTION 21A - MISCELLANEOUS BRIDGE WORKS

2101 WATERPROOFING OF STRUCTURES
Add the following to Clause 2101 of the Stand&pcification:

For part of the structure in contact with earth, apply one coat of primer before applying two coats
of waterproofing material.

The primer shall conform to AASHTO M1219 (1993). Waterproof cement shall be of proven
quality and from a regad supplier to be approved by the Engineer.

2102 BRIDGE BEARINGS

€)) Unless otherwise specified, bridge bearings shall conform to BS 5400 part 9

(b)  The installation of the bearings shall be as directed by the Engineer. Bearing shall be
maintainedn their correct position during the placing of the precast beams.

(c) Mating surfaces of bearings shall be kept free from contamination and, after the deck has
been completed, each bearing and the area around it shall be left clean.

(d)  The Contractor sl inform the Engineer at least 14 days in advance of the date of the
manufacture of the bearing and of the date when tests to be carried out. All the requisite
technical information about the bearings will accompany such requests.

(e) Bearings shall ndbe despatched to the site until the tests described in the Contract have
been satisfactorily completed and the certified results of such tests approved by the
Engineer.

The Contractor shall provide and place elastometric bearings, designed in accordari8g wi

5400 Part 2, Clause 5.4.7, including mortars, adhesives and the like as required. The rate for bridge

bearings shall include for the cost of providing and installing the bridge bearing together with

mortars, adhesives and the like as required.

2103 MOVEMENT JOINT ON DECK

The Contractor shall provide and install a suitable Expansion joint as approved by the Engineer.
The expansion joint shall have a minimum movement capacity of 20mm.

2105 GUARDRAILS

Notwithstanding provisions to the contrary iretBtandard Specifications, guardrails or safety
parapet shall be erected on the bridge as detailed in the drawings and approved by the Engineer.

Guardrails and safety parapet shall be measured and paid for per linear meter.
2106 SURFACING TO BRIDGES

Thesurfacing to bridges shall consist of asphalt wearing course and single surface dressing unless
otherwise directed by the Engineer.
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SECTION 22 - DAYWORKS

2202 MEASUREMENTS AND PAYMENT
a) Plant

Where items of major plant listed in the schedule of Daywar&specified by type (e.g. Concrete
mixer etc.) the power rating if such items of plant are provided by the Contractor shall not be lower
than the power ratings of such plant manufactured within the last two (2) years prior to the date of
Tender. Any iten of major plant employed upon Dayworks which has a power rating lower than
specified above shall be paid for at rates lower than those in the schedule of Dayworks. The
reduction in the rate payable shall be in proportion to the reduction in power lvatow that
specified above.
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SECTION 25 A - ENVIRONMENTAL, SOCIAL, HEALTH AND SAFETY
REQUIREMENTS

The Contractor should use the services of a suitably qualified environmental, social, health and
safety specialist/s to prepare the specifications fo(tE&ES

The Contractor shall develop environmental, social, health and safety policy that will apply to the
project.

The Policy shall integrate environmental protection, occupational and community health and
safety, gender, equality, child protection, vulnerable people (including those with disabilities),
sexual harassment, gendmrsed violence (GBV), sexual exploitaticand abuse (SEA),
HIV/AIDS awareness and prevention and wide stakeholder engagement in the planning processes,
programs, and activities of the parties involved in the execution of the Witk issues to be
addressed include climate adaptation, lamguesition and resettlement, indigenous people, etc.
The policy should set the frame for monitoring, continuously improving processes and activities
and for reporting on the compliance with the policy.

The policy shall include a statement that, forghepose of the policy and/or code of conduct, the
term “child” [/ ®“children” means any person(s)

The policy should, as far as possible, be brief but specific and explicit, and measurable, to enable
reporting of compliance with thpolicy in accordance with the Particular Conditions of the
Contract SukClause 4.21 and Appendix C to the General Conditions of Contract.

As a minimum, the policy shall set out the commitments to:

1. apply good international industry practice to protecd atonserve the natural
environment and to minimize unavoidable impacts;

2. provide and maintain a healthy and safe work environment and safe systems of work;

3. protect the health and safety of local communities and users, with particular concern for
those who ee disabled, elderly, or otherwise vulnerable;

4. ensure that terms of employment and working conditions of all workers engaged in the
Works meet the requirements of the ILO labour conventions to which the host country is
a signatory;

5. be intolerant of, andréorce disciplinary measures for illegal activities. To be intolerant
of, and enforce disciplinary measures for GBV, inhumane treatment, sexual activity with
children, and sexual harassment;

6. incorporate a gender perspective and provide an enabling emeinbmhere women and
men have equal opportunity to participate in, and benefit from, planning and
development of the Works;

7. work cooperatively, including with end users of the Works, relevant authorities,
contractors and local communities;

8. engage with antisten to affected persons and organizations and be responsive to their
concerns, with special regard for vulnerable, disabled, and elderly people;
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9. provide an environment that fosters the exchange of information, views, and ideas that is

free of any feaof retaliation, and protects whistleblowers;

10. minimize the risk of HIV transmission and to mitigate the effects of HIV/AIDS

The

associated with the execution of the Works;

policy should be signed by the @uthdtit actor
will be applied rigorously.

Minimum Content of ESHS requirements
In preparing detailed specifications for ESHS requirements, the specialists should refer to and

consider:

1 project reports e.g. ESIA/ESMP

1 consent/permit conditions

1 required standds including World Bank Group EHS Guidelines

1 relevant international conventions or treaties etc., national legal and/or regulatory
requirements and standards (where these represent higher standards than the WBG EHS
Guidelines)
relevant international staadds e.g. WHO Guidelines for Safe Use of Pesticides
relevant sector standards
grievance redress mechanism including types of grievances to be recorded and how to
protect confidentiality e.g. of those reporting allegations of GBV/SEA.

1 GBV/SEA preventiorand management.

The detail specification for ESHS should, to the extent possible, describe the intended outcome
rather than the method of working.

The ESHS requirements should be prepared in manner that does not conflict with the relevant
General Conditios of Contract and Particular Conditions of Contract, and in particular:

General Conditions of Contract

Subclause 1.13 Compliance with Laws
Subclause 2.2 Permits, Licenses and Approvals
Subclause4.1 Contractor’
Subclause 4.4  Subcontractors
Subclause 4.8 Safety Procedures
Subclause 4.14 Avoidance of Interference

Subclause 4.18 Protection of the Environment

Subclause4.23 Contractor’s Operations on the
Subclause 4.24 Fossils

Section 6 Staff and Labour (includdsealth and safety)

s General Obligations

Si
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Subclause 7.1 Manner of Execution
Sub-clause 11.11Clearance of Site

Subclause 123 Eval uati on (reference |1 TB 14.2 ¢
price is entered by the Bidder shall be deemed to be covered by the
rates for otheitems in the Bill of Quantities and will not be paid
separately by the Employer.”)

Mi ni mum Requirements for the Bidderdés Code o
The Contractor shall establish a Code of Conduct that will contain obligations on all
Contractor’' s Psurcentactargeand day workers)ihdht are guitable to address

the following issues, as a minimumAdditional obligations may be added to respond to
particular concerns of the region, the location and the project sector or to specific project
requirementsThe code of conduct shall contain a st
means any person(s) under the age of 18 years.

The issues to be addressed include:
1. Compliance withapplicable laws, rules, and regulations

2. Compliance with applicable health and safety requirements to protect the local
community (including vulnerable and di sad\
and the Contractor’'s Personnel (includin
equipmentpreventing avoidable accidents and a duty to report conditions or practices
that pose a safety hazard or threaten the environment)

3. The use ofllegal substances

4. Non-Discrimination in dealing witithe local community (including vulnerable and
disadvantagd gr oups) , the Employer’ s Pe(fosonnel
example on the basis ta&mily status, ethnicity, race, gender, religion, language, marital
status, age, disability (physical and mental), sexual orientation, gender identitgapoliti
conviction or social, civic, or health status)

5. Interactions with the local community(ies), members of the local community (ies), and
any affected person(s) (for exampieconvey an attitude of respect, including to their
culture and traditions)

6. Sexud harassment (for example fohibit use of language or behavior, in particular
towards women and/or children, that is inappropriate, harassing, abusive, sexually
provocative, demeaning or culturally inappropriate)

7. Violence, including sexual and/or gendesed violence (for example acts that inflict
physical, mental or sexual harm or suffering, threats of such acts, coercion, and
deprivation of liberty

8. Exploitation including sexual exploitation and abuse (for exaii@gorohibition of the
exchange of mney, employment, goods, or services for sex, including sexual favors or
other forms of humiliating, degrading behavior, exploitative behavior or abuse of power)

9. Protection of children (including prohibitions against sexual activity lmsse, or
otherwie unacceptable behavior towards children, limiting interactions with children,
and ensuring their safety in project areas)

10. Sanitation requirements (for example, to ensure workers use specified sanitary facilities
provided by their employer and not openas)
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11. Avoidance ofconflicts of interes{such that bnefits, contracts, or employment, or any
sort of preferential treatment or favors, are not provided to any person with whom there
is a financial, family, or personal connection)

12.Respecting reasonable wanstructions (including regarding environmental and social
norms)

13. Protection and proper use of property (for example, to prohibit theft, carelessness or
waste)

14.Duty to report violations of this Code

15. Non retaliation against workers who report violasasf the Code, if that report is made
in good faith.

The Code of Conduct should be written in plain language and signed by each worker to

indicate that they have:

1 received a copy of the code;

1 had the code explained to them;

1 acknowledged that adherenceh®s Code of Conduds a condition of employment; and

71 understood that violations of the Code can result in serious consequences, up to and
including dismissal, or referral to legal authorities.

A copy of the code shall be displayed in a location easily accessible to the community and
project affected people. It shall be provided in languages comprehensible to the local
community, Contractor’s Personnel, Empl oyer

Payment for ESHS Requirements

Payment for the delivery of ESHS requirements shall be a subsidiary obligation of the Contractor
covered under the prices quoted for other Bill of Quantity items. However, provisional sums shall
be set aside for discretet@dies including HIV counselling service, and GBV/SEA awareness
and sensitization.



SectionVII-Wo r k s’ Requirements 98

SECTION 25B -HIV/AIDS, GENDER ISSUES, SOCIAL ISSUES AND LOCAL
PARTICIPATION

2501B SCOPE

This specification sets out t-siteH\CAIDStawaeenessor ' s

campaign and preventive measures which are to be instituted.
2502BINTERPRETATION AND DOCUMENTATION

The following documents shall intatia be read in conjunction with this Specification;
9 The Instructions to Bidders
1 The Condition®f Contract
1 The Drawings

2503B GENERAL REQUIREMENTS
a) HIV/AIDS Awareness Campaign

The Contractor shall institute an HIV/AIDS awareness campaign amongst his workers for the
duration of the contract. As part of the campaign the Contractor will be redqoidesplay AIDS
awareness posters in all buildings frequented by workers employed on the contract, where such
buildings fall under the control of the Contractor. In addition, the Contractor will put at least ten
HIV/AIDS awareness posters in the vehicleattare regularly used on site. The posters shall be
printed on gloss paper and shall be at least Al size on buildings and A3 size, or other approved
size, on vehicles. The message on the posters shall be supplied by the Employer through the
Engineer befar the posters are printed.

AIDS awareness shall also be included in the orientation process of all workers employed on the
contract.

b) AIDS Prevention Campaign

The Contractor shall institute an HIV/AIDS prevention campaign amongst his workers for the
durdion of the contract. As part of the campaign the Contractor will be required to make condoms
available to workers. The condoms shall be from an approved manufacturer. The Contractor shall
make available at least 4,000 condoms every month through dispemsichines or other
approved method of distribution. The Contractor shall at all times keep the site adequately supplied
with condoms.

c) HIV/AIDS Training
1 Introduction

HIV/AIDS is having a significant and increasing impact in Kenya. Statistics show agmee of
4.9% in Isiolo County. Interventions that stimulate the movement of people increase both the
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exposure to the HIV virus and the spread of the virus. Road construction has been identified as
one such intervention.

KeNHA policy is to integratélIV/AIDS awareness and prevention into all road construction and
rehabilitation programmes. This is in accordance with the Third National Strategie Z086

2005, for HIV/AIDS prevention and control as approved by the Government of the Republic of
Kenya International Development Association and other organisations.

The Construction of t he road will i nvol ve

contractual requirement to carry out HIV/AIDS awareness and prevention activities during the
corstruction period as stipulated in this Specification.

1 Objective
The objective is to reduce the risk of exposure to and spread of the HIV virus in the area of the
construction. The target group will be local labourers and their supervisors employedavoykihe
Contractors. The wider community will benefit indirectly through their normaktdalay
interaction with the target group.

1 Scope of activities

Activities for HIV/AIDS awareness and prevention will be brdmged targeting both individuals
and graips. They may consist of:

() Information posters in public places both on and offsite (eating houses, bars, guest houses,
vehicles etc.)

(i) Availability of socially marketed condoms.

(i)  Peer educators (reference people) drawn from the local labour and ednddfetAIDS
issues for discussions with colleagues (estimate 1 per 100 employees).

(iv)  Small focus group discussions and information covering key issues
(v) Theatre groups and video presentations

(vi)  Promotional events (such as sports to encourage opennedsamsion of HIV/AIDS
issues

(vii)  Promotional billboards to raise awareness of the integration of construction and HIV/AIDS
activities

(vii)  Inclusion of HIV/AIDS activities at site meetings with the County/&ldunty committees
and other representatives

(ix)  Availability of promotional material such asshirts, caps bumper stickers, key rings etc.
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The scope of activities may be tailored as required to meet the perceived needs and priorities of
the labourers, determined by participatory approaches to ensure tregpespriate desired and

have a public health impact. The scale and frequency of activities may also be adjusted to suit
requirements of the target group. Education will cover:

1 preventive behaviours including partner reduction, condom use, awareness and
importance of treatment of Sexually Transmitted Infections (STIs);

1 skills including negotiating safer sex, correct condom use, purchase without
embarrassment; and

9 referral to local health centres and available services.
Tasks to support the above actegiwill be to:

1. Establish the status and focus of all current and planned HIV/AIDS activities in the
area to ensure complementarity and determine potential involvement in project
activities.

2. Carry out a brief review of regional activities combining readstruction with
HIV/AIDS campaigns to determine options, best practice key issues, constraints,
etc.

3. Review of Information, Education and Communication (IEC) materials available
and their relevance to road construction, making recommendations for future
development of IEC materials.

4. Provide education and training for site personnel, supervisors and peer educators
for the scope of activities as above.

5. Provide supervision for peer educators to ensure sustained quality of education.
Incentives for their comual work may be small promotional items such-giitts,
caps, etc.

6. Provide mechanisms for the social marketing of condoms and distribution of
materials.

7. Monitor activities regularly to assess effectiveness and impact. This should an
include an initial interim and final assessment of basic Knowledge, Attitude and
Practices (KAP) taking account of existing data sources and recognising the
limitations due to the short time frame to show behaviour change. The KAP will be
supported by qualitative informat from focus group discussions.

i Collaboration

HIV/AIDS activities are ceordinated nationally by the National Aids Control Council (NACC).
KeNHA, in consultation with NACC and the Ministry of Health (MoH), willoadinate with the
County, SukCounty ad local representatives. Representatives of local health authorities will be
invited to attend training and communication activities.

Activities on the construction site will be linked as far as possible witgoomg HIV/AIDS
awareness and preventiortlre area. This will ensure complementarity of approaches, reinforcing
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education and minimising duplication. In addition, these links will ensure that the target group will
have access to continued information after the end of the construction period.

1 Contractor Responsibilities
The Contractor will employ and designate a qualified HIV/AIDS expert to be approved by the
Engineer, who will work closely with the Client, KeNHA and other implementing agencies to
support the HIV/AIDS awareness and preventionivaies. This will ensure maximum
effectiveness and integration with construction activities. Specific, but not exclusive, issues to be
addressed by the Contractor are:
a) Scheduling of appropriate timing and duration for the implementation of
HIV/AIDS activities as part of work plan for labourers and supervisors. Designated
rest times such as lunch breaks and pay days should be excluded.

b) Identification of suitable individuals for education from recruitment records for
education with the implementirayganisation.

c) Provision of suitable sites for communication activities and for condom
distribution.

d) Monitoring the implementation of peer educational activities.
e) Provision of necessary support to the implementing organisation.

The Contractor lwll be actively involved in the liaison and coordination associated with the
provision and implementation of the HIV/AIDS awareness and education program.

1 Inputs
An organisation experienced in the provision of HIV/AIDS awareness and prevention extiviti

will be selected as a Subontractor to provide the above scope of activities on behalf of the main
Contractor.

1 Reporting

The implementing organisation will produce the following reports to be submitted to the
Contractor, Consultants, KeNHA and NACC,;

- Monthly progress briefs for inclusion in site meetings.
- Quarterly reports detailing activities carried out, issues, follow up, etc.

- Review report of activities in the road construction sector,
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- Review report of existing IEC materials wittommendations for development of
materials specifically for the road sector.

- Final report detailing the methodology and activities carried out under this project
including lessons learnt, impact, liaison with the Contractor and other parties, etc.

In addition, a report with the recommended approach for integration of HIV/AIDS awareness and
prevention activities in the road construction sector will be produced. This will be a synthesis of
project activities including contractual approaches, commuaitadictivities, availability of
materials, liaison with existing organisations, etc. It will be developed with all parties involved in
the construction activities to ensure the wide range of views and experiences is gained.

The final report and recommendegproach will be presented to KeNHA, NACC and other
interested organisations including private sector, funding agencies and NGO's.

1 Timing

Activities shall commence at the start of the construction period and continue throughout the thirty
(30) months tensure a sustained impact. Reporting and dissemination activities shall continue for
three months after the project is completed to ensure integration into current practice.
2504BMEASUREMENT AND PAYMENT

Section | of the Bill of Quantities contains arpa cost sum for the provision of a HIV/AIDS
awareness campaign, plus a percentage for the
and profit associated with the provision and implementation of this campaign.
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SECTION 26 - ROAD SAFETY ENHANCEMENT

2601 SCOPE

This specification sets out t-hkiteroddeafety anarertessr ' s
campaign and enhancement measures which are to be instituted.

2603 GENERAL REQUIREMENTS
a) Road Safety Awareness Campaign

The Cantractor shall institute a road safety awareness campaign amongst his workers for the
duration of the contract. As part of the campaign the Contractor will be required to display road
safety awareness posters in all buildings frequented by workers employkd contract, where

such buildings fall under the control of the Contractor. In addition, at least ten (10) of the
Contractor’'s vehicles, regul arly wused on sit
posters shall be printed on gloss papet simall be at least Al size on buildings and A3 size, or

other approved size on vehicles. The message on the posters shall be supplied by the Employer
through the Engineer before the posters are printed.

Road safety awareness shall also be includedeimotientation process of all workers employed
on the contract.

b) Road Safety Training

Introduction
Road safety is having a significant and increasing impact in Kenya. KeNHA policy is to integrate
road safety awareness and enhancement into all road ceiostiared rehabilitation programmes.

Objective
The objective of the road safety training programme is to improve knowledge of road safety in the

communities affected by the road project.

Scope of activities
Activities for road safety awareness may consiist

()  Provision of information posters in public places, both on and offsite (eating houses, bars,
guest houses, etc.) and on contractor’s ve

(i) Inliaison with the Traffic Police Department, organised visits to educational institutions
(a minimum of15 institutions in the project area with an emphasis on primary schools)
and presentation of road safety messages.

(i)  In liaison with the Traffic Police Department, training of motorcycle taxi operators in the
project area and provision to them of refleciaekets and/or helmets.

(iv)  Inliaison with the Traffic Police Department, training and sensitization of matatu crews.
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(v) Inliaison with the Traffic Police Department and other relevant institutions, provision of
training in first aid/ first response after idents, to be provided to appropriate groups
and persons.

(vi)  Promotional bill boards to raise awareness of road safety.

(vii)  Availability of promotional materials such asshirts, caps, bumper stickers, key rings,
etc.

Tasks to be undertaken to support thevalearctivities include:

(a) Selection or development of appropriate road safety training and message transmission
materials suited to local conditions.

(b) Establishing the status and focus of all current and planned road safety activities in the
area to ensureoenplementarity and determining potential involvement in project
activities.

(c) Carrying out a brief review of regional activities combining road construction with road
safety campaigns to determine options, best practice key issues, constraints, etc.

(d) Reviewing of Information, Education and Communication (IEC) materials available and
their relevance to road construction, making recommendations for future development of
IEC materials.

(e) Providing education and training for site personnel, supervisoredarwhtors for the
scope of activities as above.

() Monitoring activities regularly to assess effectiveness and impact. This should include an
initial, interim and final assessment of basic knowledge, attitude and practices (KAP)
taking account of existing tlsources and recognising the limitations due to the short
time-frame to show behaviour change.

Contractor Responsibilities

The Contractor will employ and designate a qualified road safety expert, to be approved by the

Engineer, who will work closely wht the Client, Traffic Police, Road Safety Council and other

implementing agencies to support the road safety awareness and prevention activities. This will

ensure maximum effectiveness and integration with construction activities. Specific, but not
exclusve, issues to be addressed by the Contractor are:

(i)  Scheduling appropriate timing and durations of the implementation of road safety

activities as part of workplan for labourers and supervisors. Designated rest times such as

lunch breaks and pay days shob&lexcluded.
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(i)  Identification of suitable individuals from recruitment records for education with the
implementing organisation

(i) Provision of suitable sites for communication activities.

(iv)  Provision of support as necessary to implementing organisation.

Inp uts
An organization experienced in the provision of road safety awareness and prevention activities

will be selected as a subcontractor to provide the above scope of activities on behalf of the main
Contractor.

Reporting
The implementing organisation wilproduce the following reports to be submitted to the

Contractor, Consultants, KeNHA and the Traffic Police:

1 monthly progress briefs for inclusion in site meetings.

1 quarterly reports detailing activities carried out, issues, follow up, etc.

1 areview reporbf activities in the road construction sector,

1 areview report of existing IEC materials with recommendations for development of
materials specifically for the road sector.

1 afinal report detailing the methodology and activities carried out under tigestpro
including lessons learnt, impact, liaison with the Contractor and other parties, etc.

In addition, a report with the recommended approach for integration of road safety awareness and
enhancement activities in the road construction sector will bdupeal. This will be a synthesis

of project activities including contractual approaches, communication activities, availability of
materials, liaison with existing organisations, etc. It will be developed with all parties involved in
the construction actities to ensure the wide range of views and experiencesl1" is gained.

The final report and recommended approach will be presented to KeNHA, Traffic Police and other
interested organisations including private sector, funding agencies and NGO's.

Timin

Activities shall commence at the start of the construction period and continue tbrduiie
Thirty-six (36) months to ensure a sustained impact. Reporting and dissemination activities shall
continue for three months after the project is completed to engegeation into current practice

2604 MEASUREMENT AND PAYMENT

The payment items in this clause shall include full compensation for all work associated with the
provision of road safety related services as specified

Item: Instituting a road safety awareness campaign
Unit: months



SectionVII-Wo r k s’ Requirements 106

The unit of measurement shall be the calendar month or part thereof, measured over the duration
of the campaign. The tendered rate shall include full compensation for equipment, labour and
material required for the provision thfe service.

Item: Road safety awareness training
Unit: Provisional Sum

Compensation for road safety specialists for the implementation of Clause 25 03(c). Any amount
required under this item will be approved by the Engineer and the Client (KeNHA) prior to
expenditure. Handling costs and profit in respect of thisitemb will be paid as a percentage (%)

of the Provisional Sum.
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SECTION 2717 ACCESSROADS

2701 SCOPE

This section will apply for works instructed for the construction of Access Roads to selected public
institutions and facilities along the projeotd.

2702 G30 GRAVEL FOR BASE CONSTRUCTION

G30 gravel material requirements for base construction for Low Volume Roads (LVS) will have
specifications as shown in the Tables below;

GRADING AFTER COMPACTION
Sieve (mm) % by weight passing
50 100
37.5 80—-100
28
20 60— 100
10
5 30-100
2 20-95
1.18 17-75
0.300 9-50
0.425 7—-33
0.075 5-25
CBR at 95% MDD (AASHTO T180| Min 30
and 4
Plasticity Index (%) Max 12
Plasticity Modulus Max 250

MECHANICAL STABILISATION
These requirements and limitations also apply to mixtures of natural gravel and sand and
of natural gravel and up to 30% of stone (crushed or not)
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2703 OTHER ACCESS ROADS WORK ITEMS

All other work construction items for Low Volume Seal Roads (LVS) kbellin accordance with
respective sections of the Standard Specification for road and bridge construction.



