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01

02

LOCATION RND EXTENT OF SITE

The locaticon of the Site is described in the Special Specificarion.

The Site of the Works shall be the area within the variocus r
reserves, guarries, borrow pits, spoil areas, access roads
deviations, Contractor's installations, storage areas, camp sit
Engineer's offices, laboratories and accommodation, shown on
Drawings or established specifically for the Contract with

approval of the Engineer.

EXTENT OF CONTRACT

The extent of the Contract is defined in the Special Specification,

DRAWINGS

referred to in +the Conditicns of Contract are +h

The Drawings
further drawings

listed in the Special Specification and such
shall ke supplied under the Contract.

PROGRAMME

In accordance with  Clause 14 of the Conditions of Contract Part

and II, the Contractor shall submit a fully detailed and time rela

programme showing the order of procedure and method in which

propases to carrc
together with his programme an expenditure chart superimposed cn

showing his monthly anticipated expenditure.
If at any time it should appear +o the FEngineer f{hat the -act

Drogress
above, the Contractor shall produce, at the regquest of +the Engine

a revised programme showing the modifications t£o the appro
programme necessary to ensure completion of the Works within the ¢
for completion &s defined in Clause 43 of the Conditions of Contract

ORDER QOF WORK

The various operations pertaining to the Works shall be carried out
in such a progressive sequence as will achieve a continuous
consecutive output of fully completed roadworks inclusive of
bridge works and culverts within <the +ime limits specified in
Contract. Generally the Contractor shall start at one end of
road and progress continuously towards the other without leaving
isclated section or sections of incomplete road,
that the land upon which the Works are to be constructed has been
acguired in 1its entirety and the encumbrancss and services ther

removad,

oad
and
es,
the

the

ose
as

s I
ted
he

cut the Works. The Contractor shall supply

it

ual

of the Works does not conform to the programme referred to

ar,
ved
ime

and
all
the
the
any

‘provided always

20n
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106 SBMISSIONS TO THE ENGINEER

Wherever the Contractsr is required to submit %O the Engineer
proposals, details, drawings, calculations, information, ILiterature,

rerials, test reports and certificates, the Engineer will consider
‘each submission and, if appropriate, will reply to the Contractor in B
accordance with the - relevant provisions of the Conditions of

" Contract. Unless =& defined pericd of time 4is stated in this e
| specification oF the &pecial Specificaticn, each submission shall be :
made by dates to be agreed wirth the Engineer having regard to the )
approved Programme and the need to give the Engineer adequate time to —
consider each submission. %
Documents submitted, other than  drawings and. manufacturers’
1jterature, shall be B4 in size. ALl Gocuments shall be in English ?9
and any abbreviations shall bhe explained. 21l caleulations and i
technical information shall be in units conforming &° the Syctems
“ Tnternational atUnites (SILJ). £
] :
L A11 drawings shall be Al in size to the ink border. Notes shall be :
in English. .11 dimensions shall be in metres or millimetres and all —
! weights in metric units. :
211 drawings shall include the title of the Coptract at the bottom cf .
the drawing followed by the title of the drawing concerned. A1l z
drawings shall have the appreopriate scales drawn on them and be z
. dated. a1l amendments O drawings shall be noted and dated.
The approval of the Engineer cf any submission shall not relieve the i
= Contractor fronm his responsibilities under the Ceontract. *
1
i .
i 107 CERTIFICATE OF COMPLETION )
! The minimum iength of road for which a Certificate of Completion will
i be issued under Clause 48 of +the Conditions of Contract shall be :
! specified in the Special Specification. 5
E In addition o the above, 4& Ccertificate of Completion will not be .
d igsued for a section road unless it can convehiently be opened to the 3
public without the necessity to construct additional detour roads and :
211 works within she section are complete with +the exception of the

following which may be completed during the period of Malintenance. :

(2} surface dressing to accessas and junctions.

ab et ey

(Dj Reinstatemant of borrow pits and quarries.

(¢} Crouted stone pltching. { except where specified in sida drains)

{(d; Reinstatement of deviations.

(e) Erection of informatory signs.

(£) Erection of kxilometre marker posts.
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108

110

METHEOD OF CONSTRUCTION

the Contractor shall submit to the Engineer not later than 28 days

from +the date of award of the Contract a general descripticn of

proposed arrangements and methods
including inter alis temporary offices,
deviations, Constructienal Plant
working shift arrangements, labour strength,
and supervision arrangementé, power — arrangements, supply
materials, stone crushing,
handling,
dealliny with wateX, testing methods and facilities.

During <the execution
+n +he Engineer
amendments
with the foregoing.

The Engineer's normal working hours shall be defined as 7.00 a.m

5.00 p.m on weekdays
If the Contractor wishes to execute permanent Works

hours,
least one full working day
- provision for supervision of such work.

NOTICE OF OPERATIONS

No operation shall be
having been given to the ingineer by the Contractor

advance of the
such arrangements as he may deem necessary for 1its

sufficiently

inspection

checking.

The Contractor shall give
notice in writing of his intention to set out or give levels

davs
Works in order that arrangements may De made

eny part of the
checking.

UNITS OF MEASUREMENT, ABBREVIATIONS AND TERMINOLOGY - R

{a) Units of measurement
Symbols for units of measurament conform to the SI system &s
out in 8S 5775 (IS0 31/1.) Examples are given below.

Whnere reference 1is
eguivalent metric units shall be substituted.

mioron = m X 1678

5
mm millimetre

m metre

kan kilometre

n mile nautical mile-

mm? sguare millimetre

aggregate production and storage, cement ’
concrete mixing and handling, methods of excavation,

his

for the execution of the Works,
buildings, access roads,
and i+s intended production output,
skilled and unskilled

of

of the Works, the Contractor shall alsc submit
Full and detailed particulars of any proposad
to the arrangements and methods submitted in accordance

to

with Saturdays and Sundays set aside for rest.
outside these

he shall obtain the written permission of the Engineer at
in advance to enable the Engineer to make

carried out without full and complete notice

in

£ime of the operation to enable the Engineesr to make

and

the Engineer not less than 1 full working

for
for

set

made in the documents to imperial units, the
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N FOR ROAD AND BRIDGE CONSTRUCTION
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he worki

Contract
whether

la 31 the Conditions of
erfere in any way with any works,

oyer or of a third party and whether the p
Engineer oI
described

Dursuant to C
shall not r
of the
works is indicated to the Contractor by the
where suchh intex specifically
Works either in the Contract or by +the Engineer's
Contracter shall respect any works
supplied or installed by others and will be held respon
thereto if caused by him, his

ference is

loss or damage
sub~contractors.

TRANSPCRT OF WORKMEN

shall include in his rat
workmen to and fr

the Works

.
t uf staff and
connection with

recruiting and transporting labour t

TREMPORARY WORKS

After
shall
of hi
propeses to execute such Temporary Works and how
Permanent Works,
The whole of
used, will
r construction,
et

+he Contract is placed and before work commences
cubmit to the BEngineer drawings showlng genera
Temporary WOLKS with diagrams and descriptions

L.I']Ey

Lhe

\,ne
and approval by the Engineer.
the plant and appiiances-

Contractnr regard to thel

removal con comp

e

programme [0z
i the
be

tha 1lial

in

maintenance and

1
the Engineer shall in no way r lieve

as
instruction.
executed by others

employeaes

sufficiency,
ion of the Contract and

+he Ceontractor

the property
osition of such
r not, except
part of the
The
and articles
for any

cr kis

sibl

for
parts of
incurred

Site.

+the Contractor
1 arrangement
showlng how he
int hig

Fie

a1l +o be subject to adﬂhsbmen*
Temnporary wWorks

and
of the
safety,

by

lle.V

approval

the Contracter of his liability

CONSTRUCTION GENERALLY

The following general reguirements shall apply:-

{z) The Contractor shall provide adequate lighting where work is
being executed &t night and shzll provide and install any
~ddirional lighting which the Engineer may require 1in order =0
gain access to; watch and supervise the Works and carry out any
testing and examination of matarials.

(b) HMaterials av labl= on the Site or materials mwede avallable oF
supplied by +he TFoployer shall be used solely for the execution
of the Works.

(¢) The Contractoer shall minimise the. polluticon of and disturbance
T lands, roads and ther places on and arcund the Site No
trees or other vegetation shall be removed except to the extent
necessary for the Works.
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(k)
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St

The Contractcor shall ensurs +hat access 1is provided to a1l
properties adjacent o the Site for the duration of the Contrackt.

mhe Contractor shall comply with +he current Government

regulations with regard to the transport, storage and use of
explosives and radicactive materials.

The Contractor shall tzke all reascnable precautions:-

(i) in connection with any rivers, atreams, waberways, .dralins
- < I
and the like to prevent siliting,

watercourses, lakes
4 pollution of the

finoding, erosion of beds and banks an
to atrfect adversely the guality of appearance

water SO as
plant

heraof or cause injury or death to human, animal or

th

life;

with underground water resources {including

any interference with the

—
[N
&
e

n connection
ercolating water to prevent

o)

supply To OF abstraction from such sources and to preventc
pollution of water s as to affect adversely the quality
theresof.

The Contractor shall provide, maintain and remove on completien
J minimise

orks, settling lagoons and other facilities to

of the W
pollution due G +he Contractor's operatiocns including but not
1imited to gquarrying, aggregate washing, concrete mixing and
grouting.

g provides a radio communications netwerk around
he shall allow the Enginest reasonable use o©f tie
provision of radio

’
facilities. Any requirements for the
stated in

s for the sole use of the Engineer -are
the Special Specification.
provide, maintain and remove on completion

gits and appropriate securlity
without prejudice t©o his

The Cont:acto:‘ shall
ot the works, fencing arcund the
mezsuras on access roads, but
obligations . including maintenance of free
Emplover, the Engineer, other contractors and any other person

Tn zddition to the reguirements of Clause 26 of the Conditions
of Contract, +the Contractor snall be respuusible for acguainting
himealf with and observing all currsnt Statute Ordinances,
Bye-laws o©OT Requlations including those relating to training

levies and similar taxes.
ected by the Contractor upon th ite and camp

sites, and the layout of the Dbuildings e sites, shall
™

so far as

The Contractor shall be absolutely and solely responsible for
the adeguacy, salfety and security of Temporary Works including
{put not limitad ro) all workyards, pilings, staging, dams,

acecess for the -

sy

rﬁuevn-nj

£

oy

el

K’:"A\wta‘

EHU‘ ”:r 3
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STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

GENERAL

coefferdams, t+renches, fencing or other works and for the plant
in connect=ion therewith which may be erected or provided for the
carrying out of the Conktract end ZIoT the executiua of the
Works. This provision shall be applicable to all Temporary
Works and Censtructiocnal plant whenever provided and erected by
+he Contractor and/or his sub conkractors far the purpose of or

in connection with the Works.

Examination by the Engineer of the Contractor's and/or his
grawings connected

sub-gcontractors’ Temporary Wworks or of the
solve +the Contracter Ifrom any liability

therewith shall not ab
provisions of the Contract.

imposed upon him by the

PROTECTION FROM WATER

Contracter shall he rasponsikle
drzinage systems, water

Except as ctherwise gpecified, the
for dealing with water, whether from existing
courses, underground springs, precipitation or any cther -scurce O
I: discharging and diverting water he shall avoid flooding or

cause.
services, causing erosion and/or polluting

damaging cther WOTYKS OY
o

water C

shall keep the whele of the Works free from water and

The Ceontractor
211 dams, cofferdams, pumping, piling, shoring,

shall provids

remporary dralns, sSumps, atc., necessary for this purposs.

well in eadvance of commencing the permanen Works the Contracitor
shall at his own expense Cut Arains and d&itches and Cca&rry out any
other messurss nscessary o affectively drain +he original ground

and/or shall so programme his Works that the necessity of temporarily
totally cobviated by

draining the original ground is partially or

working in the dry season.

expense take all necessary
ercsion and siltation during

mhe Contractor shall at his own

ALl

precautions Lo prevent damage dee Lo

constructien. precautions Wwill fnclude  tomporary Arainage berms .,
scour checks, xriprap and the like. gpeil material oI stockpile
meterial shall be <dumped S0 2S ngt +to interfere with streams,

watercourses or any of the drainage works detailed by the Engineer.

each day the surfacs © each completed

£
layer shall be trimmed so that ponding and concentration of surface
run-coff dces not occur. Should any water accumulate on  any part of
che Works either during construchion or after construction until the
end of the Pericd of Maintenance, giving rise to spaking or eroding
conditions, the Engineer wmay order |he Contrastor to Temove and
replace at the Contractor's expense any material or Works that has

On ecessation of the works

bean so affected.

EJ

Any damage to the Wo
ontracteors faillure to
cod at the Contractor's expense.

0

1]

i
take the necessary precavtions shall be made
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117 HEALTH, SaAFZTYT AND ARCCIDENTS
he Contractor shall ensure, so far as is reasonably practicable and
+o the =atisfachion of the Enginesr, the health, safety and walfars
at work of his employees including theose of his sub-contractors and .
of all other persons on the Site. His responeibilities shall i

D.

and malntenance of Constructional Plant :

: {a) the provisiocn
lighted, safe and without rlsks teo :

systems of work that are
i health;

tion of suitable arrangements for ensuring safety and {
risks to health in econnection with the use, handling,

{b) the execu
e ahsencs of
storage, transport and disposal of articles and substances;

eten om

3

{(c) the provision of protective clothing and eguipment,
stations with such personnel and eguipment as are necas

. such information, instruction, tra&n¢ng and supervision as

necessary to ensure the health and safety at work of all perscns

empléyed on the Works all in accordance with the Laws of xenyaj;

[mi}
=
H
i
H [ad
fu
[SFRY e

¥ &
a

(d) designation as Safety Officer of one of his senior staff who j
i shall have specific knowledge of safety regulations, and
experience of safety precautions on similar works and who shall

I
advise on all matters affecting the safety of workmen and on

measuras to be taken to promote such safety;

' {e} +the provision and maintenance of access to all places on the
Site in z condition that is safe and without risk of injury; :
(£} +he . provision of adequate  waterborne sanitation, refuse T
collection and disposal, complving with the Laws of Xenya and 1=
21l lecal Rye-laws and to the satisfaction af the Enginsger, for
all houses, offices, workshops, and laboratories erected on ths .
., ;

Il

t= number of suitable latrines and 5

{g) the provisicn of an adsgua numb
cther sanitary arrangements at sites where work is in prog gress :
to the satisfaction of the Medical Officer in the area and of
the Engineer; :

{h} the execution of appropriate measures in consultation with the :
appropriate Public Health Authority to control within the Site, "
including the camp sites, mosguitoes, flies and pests including .
the application of suitable chemicals to breeding &areas; 2

{i) reporting details oIf any accident to the Enginesr and the Kenya
Folice if appropriate as scon as possible after its occurrence. {

¢

{k) compliance with The Factories Act (Cap 314) and in particular
the Factories {(Building Operations and Works of EZngineering
Construction) Rules 1984.
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PRESERVATION AND MAINTENANCE OF FENCES AND GATES

he Cortractor shall be responsible for ensnring the safety of all
persons and property on the Site and for ensuring that 1i

n v & iz work. When existing fences and gates

or the proper execution £ the WwWorks,

temporary fencing and gates and, if

b
¥

hl
i_.l
[
)
H
]
o fokn
h

atchmen +to ensure that livestock cannot stray,

that the fences or gates referred *to have not keen

the subject of a negotiated agresment for compensation whereby the
t n

erant has been made responsible for such removal or
alteration.

The Contractor shall

discipline his employees to ensure that no fenge
except where these are regquired to be removed or altered for

or gate,
the proper executicn of the Works, is damaged and that no gates are

left open which may allow livestock to stray.

USE OF EXPLOSIVES

hell only use explosives for blasting in rock at such
ces and in such manner as the Engineer may approve. Such
211 not reliewve the Contractor from his responsibility for
e Works and adjeining or adjacent structures, roads,
places and things, injury, loss, 1inconvenience and accident to
perscns, animals and property consequent on  the use of such
explosives. The Contracter shall be entirely liable for any accident
which shall occur and shall save the  Employer harmless and

indemnified from all claims arising thersfrom.

The Contrac
times and pla
approval  ch

damage to th
n

PROTECTION OF EXISTING WORKS AND SERVICES

el

Centracter shall  acguaint  himeelf with the position of a1l
ewers, surface water drzins, cables for

water mains,

D H
éi 0

g services such as
tricity and telephone, telephone and lighting poles,
e like before commencing any excavation or other work likely tc

i
fd
o ®n

My (0

th

-
£
ect the existing services.

P

Where work is to be carried out in the vwviecinity of overhead power
{ ensure that all persons working in such

lines, +the <Contractor shall
large distance that high wvoltage

are aware of the relatively

areas
electricity can ‘“short™ +to earth when cranes, or other largse masses
of steel, are in the viginity of powsr . lines. The Contracter's
attention 1s drawn te BS 182 which gives safe clearances for the

The Contractor shzll be held respeasible for injury to existing works
or serviges, and shall indemnify the Employer against any claims in
this respect {including conseguential damages). The Contractor shall
De responsible rfor the reinstatement of the services so affected.

where such works or services are expossad, thay shall be

In all cases

preoperly shored, hung up or otherwise protected. Special care must
be exercised in filling and compacting the ground under mains,
cables, etc., and to leave uncovered exposed water meters, stopcock

boxes and similar items.
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121

4
b
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llarions adjacent to the Works, shall be kept securely im place

a
11 +the work is completed and shall then bDe made as safe and

Lhe Foregoing regquirements, and witiout roducing the

Notwithstanding
ponsibility, +the Contractor shall inform the Engineer

T
Contractor's res
immediately if any existing works or services are exposed, located or
damaged.

T

211 costs which may Dbe incurred by the Contractor as a result of
programming and ¢o-ordinating work to epeble any alterations to the
services to be carried out and the cost of any safety precautions
which shall be desmed necessary due to the proximity of the Works to
the power lines DBelonging to the Renya Power and Lighting Co. Ltd.
shall pe at the Coatiacior's expense.

DIVERSION OF SERVICES

+or shall be responsible for arranging in liason with the
reguirement is known for the

and telephons

ac
appropriaste Authority as scon  as the
f or alterations to services such as power
sewers and surface water drains which are
: moving or

moving o
lines, water mains,
affected by the Works. The arrangements for such

alteration shall be subject to the agresment of the Engineer and the

appropriate ARuthority.

CL.OSURE OF ROARDS

trangporting labour or
r the Works 1
2, or amendment
rder and shall

When a road used by the Contractor f£or x
constructional Plant or for delivery of any material fo
elosed under Section 71 of the Traffic Ordinance 196
thereto, the Contractor Shall obey such closure ©

< m

¥

suspend operations or use alternative rozads. The fact that the
Contractor is performing work for the Ministry of Transport and
Communications will give lili no special privileges in this respect.

LTIATS0N WITH GOVERNMENT AND POLICE COFFICIALS

The Contractor shall consul:i with officials of the police and
Go quir in the control of
tr assistance Or
fa the execution
of

Th Government shall make available free of charge to the Contracter
land on whiech the Works ars +n be executad OF carried ouk, as
Drawings or  as detailed in the Special

indicated on the
Specification. Such land shall inglude the road Treserve, Aareas
reguired for deviations, guarries, stockpile and spoil areas, and
horrow pits as éefined in this Specificatien and access roads thereto

land for the Resident Engineer’s laboratories,

N by 7 - =
but S..c:.la. excluace
and land requirad bV the Contractorxr for his own

offices and houses
camps, offices, houses, CEMPOrary WOIRS OL «uy vther purpose.

"1
)
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hall be provided by <the Contractor for

The location of land which s

+he Resident ZEngineer's laboratories, o¢ffices and houses and their

tavout shall be subject to approval by the Engineer.

Where it is necessary for the Employer, in fulfilling his

obligations, te acguire any oI the above land during the Contract,

the Contractor shall determine the ownership of and shall pay on

instruction from the Engineer the cost of the land or rent, and/or
valued by the Comnissiconer  of Lands. The

compensation zs
bligaticons are set out in detail in Clause 603 of this

rlthough the Contractor may, in the £first instance,
for +he purchase of the land, a1l such land shall

Contractor's

Specification.
provide +the monay
be the property of the Emplover

use an alternative source of material

Where the Contractor chocses to
do not apply and the

to +that Specified, the tfterms of this Clause
Contractor shall be sclely respensible for acguisition of +the land
and its disposal after completicn of the Works.

Contracter reguest +the purchase of land for any purpose
Contractor shall be
tion, purchase

Should +he
and this land 1is subseduep ly not used, the
all costs associlated with the compens

1]

responsible for
and disposal ¢f such land.

125 WATER SUPPLY

The Contractor shall provid a2 c¢lean, sufficient and continuocus
stpply of fresh water, beth for construction of the Works and for all
offices, laroratorics and worksheps. He shall undertake a2ll
arrangements including pipelines and meters for ceonnecting to local
water mains and the provision of pumps, storage tanks or water
all fees and water charges
ements and provisions

houses,

convevance where necessary, payvment for
and +he satisfactory removal of a2ll such arrang

on completion of the Works.

The water shall be clear of suspended solids and free fxom any matter
in guantities considered by the Engineer to be deleteriocus to the
all the offices, laboratories and houses

work. Water supplied to
potable +to the satisfaction of the Medical

shall be wholesome and
Qfficer in the Area.

126 MATERIALS AND MANUFACTURED ARTICLES

The Contractor shall before placing any order for materizls and
manufactured articles for incorporation in the Works submii to the
Fngineer the names of the firms from whom he proposes to obtain such
each firm a

po

materials and manufactured articles giving for
description of the materials nd manufactured articles to. be
ifi on, qualiiy,

1o)]

supplied, their origin, the nanuFacturﬂ*’
[=3

3
welght, strength and any other zelevant deta
shall deposit W £
manufactured articl
manufacturer's certificat
materials and manufact e

pated

is. The Cecntractor

rith  the Engineer samples of such materials and
e nrested and where appropriate,

r
s of recent tests carried out on similar
a
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The Contractor shall provide the Engineer with copies of 21l orders
for the supply of materials and manufactured articles required 1in
connection with the Works as the Encgineer may reguire.

INFCRMATION FROM EXPLORATORY BORI AND TEST PITS.

Report, which forms part of the Contract Documents,

The HMaterials
and other

contains infermation on™ exploratory Dborings, test pits
investigations which have been made by the Engineer on the site of
the Werks. The Engineer will be responsible for the suitability of
the borrow pits provided by him and shown on the Drawings. The
Contractor will be sclely responsible for any conclusions he may
reach from +the Materials Report at all locations other than the
borrow pits provided by the kngineer,

The Engineer reserves the right to adjust foundation levels and othar
lewvels for construction balow greound lewel, in the light of
information that becomes availabkle as general excavation proceeds

upcon the Site.

The Contractor's attention is drawn teo his obligation with regard to

the inspection and examination of the Site as detailed in Clause 11

of the Conditicons of Contract.

STORAGE OF MATERIALS AND MANUFACTURED ARTICLES

s

manufactured articles ghall bhe gtored on Site in

manner acceptable to the Engineer and the Contractor shall carefully

the weather and vermin all work, materials and
lag

which may be afifected.

211 mateorials and

protect Lrom
manufactured artic

When instructed by the Encineer, the Contractor shall submit to hLim
Certificates of Test from the suppliers of materials and manufactured
articles teo be used for the Contract. Such Certificates shall
certify that the materizls and manufacturcd articles concerned have
been tested in accordance with the reguirements of this Specification
and shall give the results of all the tests carried out. The
Contractor shall provide adeguate means of identifving the materials

delivered to the Site with the

d
and manufactured articlas
corresponding Certl as.

’1
Hy
iw
0
Y
ot

36 number colour negatives showing the prograss of the Works shall be
taken every month by the Contracteor from positions to be selected by
the Engineer. The Contractor shall supply proof prints from each

ect negatives from which

negative from which the Enginesr shall sel

v
Contractor shall produce 2 sets of progres wtographs. Each
c

the
olour prints, which

set shall comprise 10 number, 200 x 150 mm

together  with all the negatives <chall be handed over to the

Engineer. Each proof and photograph shall be marked with +the number

of th negative and a statement shall be submitted giving the

location, date when taken and a Dprief description or title. The
bl - o

Contractor shal ne a2lbum with sach set of photographs.
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MATNTENANCE OF T

4 laboratory and
nlesz otherwlise
aboratories shall revert to the Comtractor.

uf the Contract, the ownership of the office

survey equipment shall revert to the

uE ENGINEER'S STAFF HOUSES, OFFICES, LABORATORI

srated the ownership of all houses, cffices, and

i
w
~

FURNITURE AND EQUIPMENT

The Contractor
facilities

staff, in a well meintained, clean and fully habitable

shall keep all buildings, accesses, services and

hours per &ay gntil the expiry of the Period of Maintenance.

The Countractor

laborateories.

provided by Dbim, for +the use of the Engineer and his
condition, 24

chall also provide constant electricity, water and an
- adequate resiuse collection service for all houses, orfices  aund

The Contracter shall alspo maintain ali fuwwniturs and

provided by him

and/or the Employer in a reasonakble stats

snd wuceabls conditicn and shall replace promptly any

[=§ S0y

beccomes unserviceabls ox iz lost-

REMOVAL OF CAMPS

Unless otherwise instructed, upon
after receiving

shall take down

camp and that of the
disconnection of the water supplys

completicn of the Ceont
approval in writing from the Engineer, the
and remove all structures forming part of

remove all drazins and

backfill trenches, fill in all latrine pits, socakaways
axcavations, with the exception of items and services

sevage disposal

which are reguired to revert
chall restore the gite, as
ieave it in a neat and tidy condition.

condition and

The Contractor

i
that he relocates his camp and that of the Engine

ATTENDANCE UPCHN

far as practicable, to its

ghall carry out similar re

7HE ENGINEER AND HIS STAFF

TIn +the Engineer's offices and laboratories the Contrac

provide a continunous supply of soap, towels and tollet paper

teaz, sugar and milk, snd cleaning equipment, and shal
1

orfices and laboratorTies in a we

condition.

The Contrachtor

pegs, irom pins and

concreting and

1 maintained, clean and

rovide all tcools, protective clothi
ickets, water cenent and aggre

’ i)
=211 assistance as may be required by the En
e

his staff for setting out, measuring and checking the VWicrks.

The Contractor sh

such junicr staf

thall provide, zay. including all overtime,
£ ag are listed in the Special Specification.

aguipment

of repair
irem which

ract and,
Contractor
his own

Enginesr, zud shall arrangs for the

culverts,
and other

to the ownership of the Employer and

original

astatement in the event
er.
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Page 1.17

GENERAL
The Contractor shall preovide adeguate security by day and by night
for the Engineer’s offices, laboratory, vehicles and houses, and for
the Engineer's staff. This shall include the provision of suitable
i gates and fencing and the full-time attendance of permanent wa tchmen.
-y
: 138 DEOVISTON OF VEHICLES

The Contractor shall, if so reguired in the Special Specification,
ipply new vehicles and maintain them for the exclusive use of th
eer and his staff, Tor any purposs whatsoevVer authorised by the

S1
Engine
— T
pal

g
ngineer.
2 description of the number and tvpes of vehicles to be provided is
given in the Special Specification.

Unless otherwise specified, the wvehicles shall be owned by +the
Contractor and be licenced and comprehensively insured by the
Contractor for use within Kenya by any licenced driver authorised by
the Engineer together with authorised passengers and the carriage of
The Contracteor shall pay 2ll t£6lls, provide fuel,

goods and samples-
and the

i1, maintenance including replacing defective parts, Lyres

Q

—
like whenever required, in c¢conformity with the vehicle manufacturer’s
; recomrendations ©0r as may De necessary. The wvehicles shall be
: fueled, oiled and maintained as aforementioned until released by the
mfi Enginesr. The vehicles on being released shall rsvert to the
: Contractor. Each vehicle shall be fitted with a £i extinguisher,
l% first aid kit, tow hook and rope, teol Xxit, spare wheel, wheel
— wrench, Jjack and handle and seat belts zall of which shall be
,WE maintained in working order oxr replaced by the Contractor as
4 O necessary.
:
71 .
i The Contractor shall previde a similar replacement for any vehicle

out of service for meore than twenty four hours, and shall replace any
vehicle by a similar new vehicle after it has completed 150,000 km.

5
4

Jﬁ i The Contractor shall provide, pay including all overtime and night
A allowances, and nouse competent and licensed drivers approved by the

o Engineer  for each of  the vehicles indicated in <the gpecial

el

i Specification. Sufficient drivers shall be available at night and at
]

weekends whenever roguired by the Engineser.

139 MISCELLANEQUS ACCOUNTS

may Dbe instructed by the Engineer to purchase and
Enginser, or pay for miscellanecus items including but

% supply to the E je
5 net limited +o stationsxry, storﬁs, equipment, office consumables ,
‘ computer charges and hotel comoedation. The Contractor  shall
”, submit a miscellanecus acgount including receipts of 211 such items
i purchased or paid for.

;40 DAYMENT OF QVERTIME FOR ENGINEER'S JUNIOR STETF

The Contractor may be instructed by the Engineer £o make payment for

; overtime worked by the Engineer's junior staff. The Contracter shall

e

[N

Ve,

e




GEWNFRAL

e reimbursed for such payments in accordance wi

ith
of Clause 141 of this gpecification except wher

B by the Engineer’s sjunicr staff is incurred by +he need for the -
| Engineer to inspect wozlt which, owing to earlier default by the
‘ Contractor, has resulted in such work being performed outside normal e
working hours as defined in Clause 108 of this Specification then the i
full cost of such cvertime shall be at the Contractor’s expense.
g?.’
141 MEASUREMENT AND PAYMENT E
<
ﬁ No separate measurement znd payment shall Dbe wade for the cost of —
complying with the reguirements of Clauses 101 +to 120 inclusive, - é
use 125 +o Clause 129 inclusive and Clause £,

clause 122, Clause 123, Cla
137 of this Specification and the Comtractor shall be deemed to have

allowed elsewhere in hlS rates and price for all such costs.

frE sy

(=) Ttem : Preliminary Ttem

W oanay b

Urit ¢ Lump Sum

Meszsurement and payment of the preliminary Item shall be mad
accordance with the requirements ¢f Clause 60(1) of the

Conditions of Contract, Part IIL.

B 0y

(b)Y Item : Engineer’s senior staff houses

iy

Unit : na. of sach tvpe

i

Enginesr’s senior staff houses shall be measured by the number

instructed to be built.

houses shall include

; The rate for the En ineer's senior sta
g
urniture, eguipment, H

for the cost o©f providing each house, £
s accordancs with the Special
with the reguirements of Ciauses
34

135, 136 =and 137 of this

i

f water, electrlicity and gas
Specification and complying
117, iz4, 125, 132, 133, 1

Specification.

- Payment for the Engineer's senior staff houses shall be made in

instalments in accordance with the following conditions:-

;
‘ {i} The Contractor will be paid $pa of the amount due when tne
! buildings are acc epted by the Enginesr fully furnighed and :
| equipped.
; N
v (ii} 30% of the amount due will be paid in equal monthly %
| inetalments  from the date the Engineer accepts the "
buildings over the remalnder of the Contract Period
cluding the Sericd of Maintenance. This payment shall be
cover maintenance of  bulldings, furniture, L

deemed tO
eguipment and services
reduce any 1 1

maintenance obligations.

nd the Engineer may wilthhold o
£he Contractor fails in his

-

]
[
o]
o
in
y.l
Ih
RRT—
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{c)

-
o]
-

(21i) 20% of the amount gue will be paid when the buildings nave
heen removed, if required, and the site cleared at the end
of the period of Maintenance OT earlier if the Enginser has
ne further reguirement for e houses.

{iv) Each instalment will be subject =to +he deduction of
retention HONEY.

T+em : FEngineer’s junior saff houses

Unit ¢ ne. of each type

houses shall be measured by the type and

Engineer's junicr staff

aumber inerrnoted to be built.

sunior staff houses shall include

The xrat for the Engineer's

for the cost of providing each heuse, furniture, eguipment,
electricity and water In accordance with  the Special
Specification and complying with the reguirements of Clauses
117, 124, 125 132, 133, 134, 135, 136 and 137 <of this
Specificaticne.

Payment for the Enginéer's junior staff houses shall be made in
instalments in accordance with Clause 141(b) . of the
Specification.

Ttem : Engineer's office

rrd sholl be measnred by the number instructed to

include for the cost o

The rate for the Fngineer's office shall £
+elephone charges and
4

providing the office, eclectricity, water,

heating in acceordance with +the Special Specification  an
complying with the requirements of Cclauses 117, 124, 125, 132,
133, 134, 135, 138 and 137 of this specilicatien.

DRy for the Engineer's coffice shall be - made in instalments

cordance wilh Clause 141(b] of this Specification.

tem : Engineer’'s laboratory
Unit 1 00
Engineer's laboratory chall be measured by the number instructed

The rate for the Engineer’s laboratoery shall include for the
cost of providing the laboratory, electricity, water, gas and
heating in acgordance with +the Special  Specification and

g requirements of Clauses 117, 124, 125, 132,

complying with the
3

133, 134, 13 ification.

136 and 137 of this Specif
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Payment for  the Engineer's laboratory shall be made in
instalments in acmordance with Clauge 143 (b} of this
Specification.
e

Furniture and equipment for the Engineer's offic

TH
H
H
&

and laboratory -

Prime Cost Sum
: plus % for Contracter's overheads and profit

Reimbursement for the purchase of furniture and equip

the Engineer's office and laberatcorieg chall be on a I

basis plus a percentage for overheads -and profit. T
Cost shall be the cost of the item ordered, less any
n Naircbi. The percentage entered for overheads an
shall be deemed e cover all other costs including
from Nalrobl to the Enginesr's office or laboratory (
or mobile} and maintenance thereof. The Contractor
required to produce quotartions and inveices if so

ment for
rime Cost
he Prime
discount,
d profit
transport

bpermanent

shall be

required and

shall produce receipts of payments for zll goods supplied.
P g B

""{g} Item : Vehicles for the Engineer.

Unit : V. month for each type of vehicle

Provision of vehicles for the Engineer shall be measur
Vehicle month (V.month} for each month, or pert thesrec
the vehicle is provided for the Enginser.

The rate shall include for the cost of complying
reguirements of Clause 138 of this Specificaticn.

4

Additional payment will be made under Clause 141¢(h)
Specification for each kilometre travelled.
{h) tem : XKilometre travelled by wehicles for the Engineexr

ed by the
£, that

with the

Unit : km for each type of vehicle

Payment will Dbe
vehicles for the Engin

The rate for eac

1 kilometre travelled shall include fo
of complying wlth the reguirements 1

of Clause

Specification.

(i) ZItem : ZRemoval and alteration to existing ssrvices

> o

Prime Cost Sum
1 plus 5 for Contractor's overhea

Neimbursement for the resmoval of or altersailouas =So
ks shall be o
s

which are affected by the Wo
and profi

all costs in

services
Cost basis plus a percentage for overhe

T
ad
percentage shall be deemed to include for

made for each kilcmetre travelled hy the
e

exlsting
n a Prime
t. This
curred in

Fuoanprs
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liaising with the appropriate hodies and for programming and
comnrdinating work to enable any r r !
o be carried cut and complying with the sy

carri
21 of this Specification.

3 guisition

Jd
ot
B
=
fl
H
n.
fu
o

- tnit @ Prime Cost Sum

Ji;) = .
1 : plus % for Contractor's owverheads and profit

! Peimbursement for the acquisition of land required for the Works
7\ chall be on & Frime Cost basis plus a percentage [ox overheads
f and profits. This percentage shall be deemed to include for 2all
costs in providing the information of owner, lané registration
rumbers, laocal details, maps and plans, 4initially providing the
money for the purchase of +he land, setting out and complying

with clause 124 of this gpecification.

(ky Iteém : Miscellaneous accounts

Uni+ : Prime Cost Sum
: lus % for Contractorts overheads and profitc
P P

Contractor, on provision of receipts, will be reimbursed on
T £

The <X

E a Prime Cost basis for miscellanscus accounts plus & percentage
for overneads and profit. This percentage shall Dbe deemed tO
include for all costs in providing the items in the

1
miscellansous account inclnding purchase, transport to site and
1 with the reguirements of clause 13% of thnis

(i} Item : Payment of overtims for the Engineer's junlor steff

ﬁ Unit : Prime Cost Sum

' : plus % for Contractor's overhecads and profit.

o Reimbursement for the payment of the Engineer’'s junior st

; ; overtimse shall be om A orime Cost basis plus & percentage
overheads and profit. this percentage shall be deemed
ipclude for all costs of complying with Clause 140 of this

gpecification.

{m) ITtem :

Uniz ¢ ne. of sets
hotographs shall be measured by the number of sets
P grag b

-

hall ipclude for the cost of complyir
Fag
Lic

|
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{n)

unic 3 ROo-

Sicnboards shall be measured by the number instructed.

The rate for smignbcards chall include for the cost of

with Clause 131 of +nis Specification.

complying

e gy
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MATERIALS AND TESTING OF MATERIALS
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HMATERTALS AND TESTING OF

MATERIALS ‘ Page 2

ro
<
=

202

203

204

the tests
selection and
workmanship,

covers
or the
ontrol of

TESTING BY THE CONTRACTOR

The Contractor shall provide, use and mai
the period of executicn of
adeguate eguipment operated by competent
the selection and contr
and for the control of workmanship

Specification. The Contractor . shall

required on all materials used in the Wor

required for

actor shall carry out all necess
o the Engineer the resulis of such test

and finished work to +the Engineer for
tests may be carried ocut a

The Contr

circumstances,

ACCEPTANCE STANDRARDS OF MATERIALS

upcn the
Specificati

als wused in or
cn and the Special

te the ngineer. Where so specified,
the national specification named or
specification in accordance with Section

211 materi
Specificati

beoon
I‘lanu

a2 material has
ancther

Similaxrly, where
trade name, the product of
provided it is in all

provided that the Engineer's approval has

Samp?es of all materials proposad to be
the and shall, where reguir
delivered in bulk upon the

for all tests.
follows:

ISC sieves shall be used
based on IS0 585, shall be =zs

In warious standard test procedures gu

or EBritish sieves shall be replaced by th

1%.0 mm shall be replaced by 20 mm
9.5 mm shzll be replaced by 10 mm
4.75 mm shall be replaced by 5 mm

and methods of
gontrol of
trial

the Works a suitable

with an

respects of eguival

the gu
n

;
[af
9]
O

s =34

Site throughout

laboratory and
for carrying out tests
the quality of materials
with this

will be

ntain on the

staff
ol of
in ageordance
assume that tests
ks and on all finished work.
ary tests and shall report
t= before submitting mat
¥ apD*ovaL, In appropri t

Works shall comply with this
cn  and shall be acceptable
the material shall comply with
glternative national
1 of this Specification.
ified by manufacturer's
facturer will be acceptable
ent or higher quality and
besn obtained.

Spoc

used shall be submitt
ed, be tested
Works.

The standard sieve series,

it -~ 8.3 ~5 -4
0.150 - 0.075 mm

IS0 sieves.

oted tion, American

ves, €y.

in this Sect

€ nearest IS0 sie
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- 2.36 mm chall be replaced by 2 mm :

! 1.18 mm shall be replaced by 1 mm =
205 SOILS AND GRAVELS i.

{a) Samples and sampling

P

- Sampling of soils and gravels shall be carried out as specified
or as directed by the Engineer.

Wrcueny

Samples shall be preparsd for testing as indicated in Clause 1.5

of RS 1377, except that
' &
H
(i) The mass { in g) of a sample required for sieve analysis is i
about 400 D, D being the maximum particle size (mm)-.
§
{ii) Samples containing particles larger than 20 mm shall be g_
. prepared for compaction and CBR tests as follows:
Sisve an adeguate quartltv ¢f representative material over g
the 50 mm and 20 mm sieve. Weigh the material passing the =
50 mm sieve and retained on the 20 mm sieve and replace it
with an ecual mass of material passing the 20 mm sieve and §
retained on the 5 mm sieve. Take the material for k.
. replacement from the remaining porition of the main sample. .
: i
Note: Preparation of gravel samples 5
{ The ayyregations of particles shall be brokem with a wooden .
’ or rubber hammer or pestle. ' @
. 1,
: care  shall be taken that no individual particles are
crushed in the operation. f_
:
{b) Standard methods of testing
H

r e

Tests on scils and gravels shall be performed in  accordance with
the standard methods given in Table 2-1.

vy

It is further specified that:

-

(i) Sieve analysis (BS 1377 - Test 7 {A) - wet sieving) shall
be carried out using IS0 sieves, as indicated in <Clauss z
204. i
(ii) Compaction tast using a 2.5 kg rammer is denoted RASHTO F
s i
T3S, iﬁ E
Compaction test using a 4.5 kg ilemuer Is  dencted AASHTO .
T180. § |
—
Wherever in the text of this Specification and the Special !
Specification the term "x% of the MDD (RASETO T92 or i
T180}" is used it shall mean that a standard of compaction !
shall be achieved such that the dry density of - the
compacted material is x% of the mnaximum dry density :
determined from the RASHTO T%2 or T180 compaction test. i
— I
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STANDARD SFECHFIC

CATION FOR ROAD AND BRIDGE CONSTRUCTION

MATDRIALS AND TESUING QF

T

Samples for +the ARSHTO TSS
be taken befors compaction of
the opinion of the Engineer
or applied by the Contractor
characteristics have

{iii) Compaction tests : when the
crushing during compaction,
shall he wused in  +the

moisture/density curve.

In Method 2 of AASHTO TSS9
diameter of 102 mm shall

existing moulds +o BS 1377
litre) may also be used., The
be nereased from 25 to 2

{iv}

comncvti Ve energy per unit wvol

(v}
determined by the
Enginesr elects to uss a

changed in which
the tests shall be taken after all compaction

The dry density of material glaced in  the
Sand Replacement Methoad unless the
nuclear

tine laver
the =

is such that the material
case the samples for
is complete.

material is
a sSeparate

susceptible +o
and new sample

detexmlination of each peint on the

having &
However,

and T180, moulds
normally be used.

(diameter 105 mm - volume i
number of blows shall then
7, s¢ as to obtain the same

ume .

Works shall be

method &as gdevailsed in

Table Z-1 and Clause 226 of this Specification.

206 STONE, AGGRECATE, SAND AND FILLER

a) Sanpliang and preparation of samples

Sampling shall be carried out
dccordance with BS 812.

b) Standard methods of testing

Tests on stone,

acgre ate
accordance with the standar

I3

& methods
The Average Least Dimension
determined as follows

(1}

By means of a riffler divide ou: a representative samg
at least 200 aggregate parsi

as to give
tested.
sizs

size
ction £o be

apertura

such a
each fra

sieve with an

aggregate to be tested and discard

the sisve (the nominal size

which at least 85% of the aggrsegs

and +the

sand and filler shall

Siave

given in Table

of an shall be

the js
the nominal size of
the
is the smalle
te will pass).

half

By means of callipers with platens of at least 5 mm
diameter {or square) measure the smallest dimension of each
particle retained on that siave accurate to 0.1 mm and
record the measuremen® and the number of particles tested.
The average least dimension is then calewnl ated as the sum
cf the smallest dimension of the particles <ivided by the

.
-
number of particles measured,

Ixy

frean,
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SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

-

]
MATERIALS AND TESTING OF MATERTALS | Page 2.5
i

rities in aggregstes.

Test for presence of organic impur
This test is designed to indicate +the presence of organic
impurities in aggregates used for making concrete.

A 330 cc graduated Dbottle ghall be filled %o the 120 cc
mark with a sample of the aggregate to be tested and a 3%
sceluticon of sodium hydroxide in water added until the
volume of aggregate and liguid after shaking gives a total
volume of 200 cc. The bottle shall be stoppersd, shaken
thoroughly and zallowed to stand for 24 hours. TFf, after Z4
hours, the colour of the soluticn is no darker than a pale

rown, the aggregate under test may be desmed satisfactory.

ield test for chlorides in aggregates (Quantab Test).

th

Rapid

iz to provide a quick method of
e polnt of delivery so that
to remove any contaminated

The purpese of this test
Ltesting for chlurnides ab t
immediate action c¢an Dbe taken
lcad. ’
Apparatus required:

Plastic huckets.

Spring balance capable of reading o 5 kg with an
accuracy of + 10 g.

Plastic drinking cups or similar containers.
Whatman No. 90 filter papers 125 mm diameter.

Quantabk chloride titrators Type 1175 ({supplied by
Miles ILaboratoriss Ltd., toke Court, Stoke Poges,

T
Slough, Bucks, England)

ethod:

=

Weigh out 2 kg of the aggregate undsr <fest inte a
bucket,

from the bucket and
ilter paper folded

a

r
bar

Insert intoc th
Crazntab titrator
I

guid within the filter pape
i =
at the top of the stri

ave until the vellow

rt

has turned completely blue.
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208

209

N

z

Read o©If from the scale on the strip the level re
at which the strip has turned white ! i

point).

Consult the calibration chart suppli
strips and read the tag
the test strip readin

Calculation:
If the % NaCl is X, the amount of CI ion by weight of
aggregate is given by:

Kote: It is important +to ensure that +he control

number on +the chart corresponds with th
control number on the bottle of test strips in

{

nse.

CEMENT

=1 be sampled anc

1 the recuiremants
re summarized in

Ordinary and Rapid Eardening Porxtland Cement sh

tested in accordance with and shall comply with a

of Kenya Standard XS 02-21. The main requirements a
o

1
1

Table 3.
Other types of cement shall comply with the specification named.
LIME -

ol

Building lime shall be samp sted in accordance with an
1

s 1 te
shall comply with all requivemants of BS 990.

Lime for treatment of road materials shall he Hydrated Calcium ILime
cr Quicklime and, unless otherwise specified, shall comply with the
following reguirements:

Fineness Hydrated lime Quicklime

Residue on 0.2 mw sieve - Maximum 1% 10s
Residue on 0.075 mm sieve - Maximum 10% 50%

Chemical requirements

1
@
on
w0
o
up

Free lime content - Minimum
Hydrated lime content - Maximum

CEMENT CR LIME TREATED MATERIALS

{a) EGamgles and sempling
Sampling of cement or lime treated materials shall he carried
out as specified or as inetructced by the Engineer.
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¥
.

TARLE 2-3

OF THE CHEMICAL AND PHYSICAL REQUIREMENTS OF KS (02~21
PORTLAND CEMENT
(ORDINARY AND RAPID-HARDENING)

SUMMARY

CHEMICAL COMPOSITICHN

Lime Saturation Factor:

T..S.F.= (Cany = 0.7 (305)

2.8 (S10y) + 1.2 (Aly03} + 0.65 (Fes03)
The L.S.F. should not be greater than 1.02 and not less than 0.56.

Inscluble Regidue:. The weilght of inscluble residue shall not exceed
3%. If a pozzolana is added then the weight of insoluble residue
shall not exceed (3 + (0.67P)% where P is the percentage by mass of

pozzolana.

Magnesium Oxide:- The weight of magnesium oxide in the cement shall
nct excedd 5%

Sulphuric Anhydride: The content of +total sulphur in the cement,
expressed as 803, shall not exceed 3.5%.

Loss on Ignition: The totzl less on ignition at 900° - 1000°C shall

not exceed 5%.

Pozzolana: WNet mere than 15% by mass of pozzelana shall be added.

PHYSICAL, REQUIREMENTS

CORDINAFRY FAPTID
HARDENING
SPECIFIC SURFACE
225 325

Minimum Specific Surface {m?/kg)

COMPRESSEIVE STRENGTH
Minimum average compressive strength
of 3 mortar cubes{N/mm?)

gt 3 days 17.5 3.0
at 7 days 28,5 2.0
at 28 dawvs 38.¢9 45.0

SETTING TIMES

Minimum initial setting time {min) 45 45

Maximam final setting time {hours} 10 10

SOUNDNESS

Maximum expansicn (mm)

Unaerated cement 10 10
5 5

Rerated cement

Wb et
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20 mm shall
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camples containing par-
for compaction and-
(ii). (The fractiomn

replaced by &n equal welght of 5/20 mm material).

(b} Standard methods of tasting

on cement OF lime treated mate

the tests
the‘standaré methods given 17 Tabl

in accordance with
mable 2 — 4.

7t is further specified that:

(i) Compaction tests: when cement 1s used,

¢ within one hour and be complete
- the start of mixing operaticas.
} peterminaticn of thie

(ycg): the specimens shall be

o~
(=N
-

[

predetermined density.

(iii) Determination  of t
dynamically compacted W
blows being governead
{Pynamic Compaction = Method 13- £ - it dise
soak the specimen,
allow free access of water
gpecimen. puring svaking: the water
ané the sozking tank shall be maintained
mn above the top of the specimen.

(iv) Curing and soaking
sozking periods; rhe specimens snall be

temperature OI 27°C + 2°C.

CCONCRETE
Sampling and testing -on concrete shall be carried out
with BS 1881:

L. o CBR tests . 43 indicated in CL
o coarser than 20 mm. shall be

e 2

within

fnconfined Compression
statically compacted to &

the CBR: +he specimens
ith 2 4.5 kg rammer, the
by the relative compaction chosen

rizals shall be performed

- 1 =nd

compaction must

+wo NoUrs

Strength

shall be
sumber of

raquired to

+emperature: during the
kept at a

in

+the mould shall be immersed in water fate]
to +top and bottom of the
level in the mould

approximately 25

curing =and

accordance

for other

Part 1 Methods of sampling fresh concrete

Part 2 Mathods of testing fresh concrets

part 3 Methods of maxing 2nd curing test specimens
Dart 4 Methods of testing concrete for strength
Part 5 Methods of testing hardened concrsete

than strength.

I+ is further specified that Lhe toot specimens shall
T r £

27°¢ + 2°C.
be tested as specified

water to bhe used i concrote chall

be

in

cureg@ ac &

BS 3148

[,
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BITUMINOUS EBINDERS

Samples and sampling

{a)

ng of Sl_?'c:lCIFlL.—"'dI'l and cut- Lack

Sanmp

34
out in accordance with

Sampling of bitumen emulsion shall
with BS 434,
barrels, the number of

Sampling Method T40 para 11

(B} Standard methods of testing
{1} Straight-run bitumen
Tests on  strialght-run bi umsan
accordance with the fol?owwn te
Penetrati

SoLten-ng peint {Ring and Bz1l1l)
Flash and fire poinzs
(Cleveland open cup)

Loss on heating

Ductility

Water

Thin film oven tes®

Solubility in organic sclvents
Specific gravity

fii} Cut-back bitumen

Tests on cut-back bitumen
accordance with

ic viscosity

point {Tay open cu 1D} RC-MC)

Flash point (Cleveland open cup)
-

i
J-
i
w
g
1]
rt
e

Specific gravity
Asphalt residue of 100 pen {5C}

AASHTO Method 40

except that where a dell very
samnles shall be as inds

shall
the following test brocedur

bitumens she LDe carried

(ASTM D

be carried out in accordance
15 made in drums or
icated in AnSHTO

shall bhe carried out in
st procedures:
AASHTO T4% (ASTM D 5)
AASHTO T53 {ASTM D 2398)
AASHTO T48 {AgPM D 22}
AASHTO 747 {ASTM D &)
AASHTO 751 (A5TM D 113y
AASHTO TS5 {ASTM D S5}
ARSHTO T17¢ {ASTM b 17543
ARSHTC T44 (ASTM D 20425
RASHTQ T228 (ASTM D 70)

be rricd wub in

AASHTO 7201 {(RSTM D 2170)
RAASHTO 779 (ASTM D 1310)
AASHTO T4g (ASTM [ 82)
BASHTU T78 (ASTM D 402}
AASHTO T55 (ASTM D 95
AASHTO T228 (ASTM D 3142}

(ASTM D 243}

Tests on residue from distillation

Penetration
Ductility
Solubility
STV viscosity

AASHTO T4% (AST™ D 3}
AASHTO T51 (ASTH D 113)
AASHTO T44 (ASTM D 204z2)

BS 3235
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Tests on  Dbitumen  emulsicn  shall be carried out in
accordance with BS 434 test procedures:
Residue on 0.710 rm sieve
Residue on 0.150 mm siave
Stability to wmixing with esarse aggragats
Stability to mixing with cement
Binder content
Engler viscosity
Redwood I1IX viscosity
Storage stability (short period)}
"Storage stability (long period;
Particle clierge
{c} Reguirements
{i) General N
Before any bitumincus binder is delivered o +the Site, th

{(ii)

(iii)

2
Contractor shall preovide the Engineer with a certificate.
x -
from the manufacturer that the material to be supplied
complies in all raspects with the relevant specification.
Zny Dbituminous binder delivered in leaking or deteriorated
containers may be rejected.

Straicht-run bitumen
g

Straight-run bitumens shail comply with all the
reguirements given in Table 2-5.

Cut-back bitumen

Rapid-curing cut-backs shall comply with  all the

regquirements of AASHTO Standard Specification M8l (ASTM T
2028 .

.
lium-curing  cut-backs shall comply  with

Med a st
requirements of AASHTO Standard Specification M 82 (ASTM D 7
2027}, except the cut-back 800/1400 which shall comply with -
the following requirements:

STV Viscosity at 40°C {10mm orifice) 80-180 seconds
Distillation (% of total veolume).

Distillate to 225°C 0 - 28

Dictillate to 315°7 3 - 11%

Distillate to 380°C 13% maximun

Penetration on residue from

distillation at 360°C

{250°-100g=3s} 80 - 200 10-1mm

Specific gravity at 15°C . 0.82 - 1.04
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. STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

| MATERIALS AND TESTING OF MATERIALS Page 2.14

Slow curing  cut-backs shall comply with  all the
requirements of BRARSHTO Standard Specification M 141 {ASTM D
R 2026).

{iv) Bitumen emulsion

i Bitumen emulsions shall comply with all the recuirements of
[ h
& B3 434,

dv ] 212 BITUMINOUS MIXES

{a) Samples and sampling

Sampling of bituminous mixtures shall bLe carrxied out in
accordance with AASHTO Method T168 (ASTM D 979), )

{b} S&tandard methods cof testing

Tesgts on bituminous mixturss shall be carried ocut in accordance

witl Lhie fullouwing Lesi prouvedures:

Meisture and volatile distillates AASHTO T110 (ASTM D 1481)
Cuantitative extraction of bitumen AASHTO T164 [ASTM D 2172}
Specific gravity of compacted
mixture AAGHTO T166 (ASTM D 1188
and D 2728)
i Recovery of bitumen from solution AASHTO T170 (ASTM D 1856)
. Coating and stripping ARSHTO T182 (RSTM D 1664)
Degree of particle coating RASHTO T195 (ASTM D 248%

Coaling end siripping
{with adhesion agent)

e
s
[4)]
]
=
lw)
]
-~
]

Maximum specific gravity AASHTOC T209 {(ASTM D 2041}
}; Degree of pavement compaction ARSHTO T230
[ Marshall stability RASETO T245 (ASTM D 1559)
Hubbard-Field stability {(ASTM D 1138)
213 REINFORCING STEEL
Hot-rolled steel bars for the reinforcement of concrete shall comply

e
wlil: BS 4442

Cocld-worked steel bars for the reinfercement of concrete shall comply

with BS 4461

Steel fabric for the reinforcement of concrete, shall comply with B3

) 4483
:
' 214 PRESTRESSING STEEL
i Steel wire for prestressed concrece shalill comply with BS  26%9l. Teel
strands for presiressed concrete shall comply with BS 3617 (seven
wire strand) or BS 4757 (nineteen-wire strand)

+

{

iot-rolled and hot-rolled and proc
c e s

Mo T

or the prestressing of

LI
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PAINTS FOR STRUCTURES

{a} Paint for structurazl sfeelwork .

{1} Red lead priming paint
Lead based priming paints shall comply with B.S. 2523, The
ceompositicn of lead based priming paint shall be ocne of the

Type A: Red lead (Type C) complying with BS 217-78% +o

82%. Remainder as specified in BS 2523,

Thls type of paint should only be selected whe
of

t is intended to use it within four weeks
manufacture,

min. Remainder as specified in 2§ 2523

} complyine with BS 217 -
E £ complying with BS 239 -
pa : Asbestine complying with BS 1795
part. These thres ingredients shall make
82%. The remainder as specified in B 2523.

b
|

~J

Type B and C =z
peried andé sha
be used within four weeks of manufactur

N

ra suitable for stor
1

(i1} Bituminous aluminium paint

the Engineexr

{iii) Cther paints

pe

Type B: Red lead (Type C) complying with BS 217 - 60%

NN

pot

age £for a reasonable
1 be selected when the paint is not due to
(=

Bituminous aluminium paint shall be of a type &approved by

All other paints used in the Works shall be subject to
approval by the Engineer,

(b) ©Paint for road signs

Posts and fittings shall be prepared, +reated and

r
painted in accordance with the requirements of BS 873, Parts 2,5

The paint to be used for road surface marking shall be
specifically manufactured for such purpcses. It shall be
suitable for applying by brush, law pressure spraving eguipment
and high ressur spraying eguipment. The paint shall be

unless otherwise specified.
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i

"lg The paint shall be of a type approved by the Engineer, and if
"% not on the current approved list, samples shall be submitted +o
ﬂ;;j the Engineer at least 6 months priocr to its proposed nse.

The colour of white markings shall be BS Colour No. 0O0ESS

of BS 4800.
The pigment wused for white materials shall be + ]

BS 1831.

(ii)} Yellow

itaniw
dioxide Type A (Rnatase) or Type R {Rutile} complyine wit
YE kel LY =

oo

The colour of vellow markings shall he +o =S Colour Mo,

G8ES1 of =S 4800.
{¢c}) Dryving time

The drying +time allowed =shall be as specified hy +

he

manufacturer, subject to the touch dar condition bein
J ¥ g

reached in a maximum of 15 minutes.

Reflectorization

—~
jo1)
<

(i} Non-reflectorized

Paint specified to be non-reflectorized shall have minimum

reflective brightness values, as compared to magnesium
g s g

oxide (MgQ) of, for white 80% and for vellow (using
yellow filter of 5800°A) &5i.

(i1} Internal reflectorization

ed for this purpose and shall contain ballotind
: BS 5088, The ballotini  shall bLe reasonably
hericzal and free from flaws, and of a size suitable for
method of reflectorization, subject to a maximum size

s
of 0.5 mm.

Y]
K
k- by
+l]
(3

s}
= oy

h
Ho e
5]
+3
v
m
tr
m
fut
-
e}
T
I
o

ih

n

G
L to & maximum neminal size of 0.

H
o
Hh
]
I
(¢}
[
o]
H
b
Mk
hY
ot
}..J
O
51
[0
o
tr
LW}
[ ]
a

beads fo BS 5088 to the wet pain
11 be reasonably sphericzl an
ize suitable for this method o

=1

v reflectorized opaint shall be specifically
-
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HOT~ERPPLIED THERMOPLASTIC MATERTAL FOR ROAD MARKING

p

R
b
3
W)

The material for hot-applied thermoplastic ‘"paint" for rocad
. marking shail be in accordance with BS 3262: Part 1.
;
: The material shall be of a type approved by the Engineer, and if
not on the current approved list, samples shall be submitted to

the Engineer at least & months prior to the propesed use.

-

A it e

The colour of white markings shall be BS Colour No 00ESS
or BS 4800.

e colour of yellow markings shall be to BS Colour Neo.
2E51 of BS 4800.

by g

{c¢) Compesition

The thermoplastic material shall consist of light coloured
zggregate pigment and extender bound ethe with ©resin
pla s+1C¢zea with oil as necessary, in approx1mately the
follewing proportions: '

Aggregate, including bellotini: 60%

Pigment and extender 20%

Binder: 20%

The maximum size of the aggregate shall be 2 mm.
el The softening point of the binder shall be 45% - 50%C.

Reflectorization

. (aj
! Reflectorization shall be Dby Dballotini beads to BS 6088, which
’ ghall make up approximatesly 20% of the total mix, and shall be
treated as part of the aggregate. The Dballotini shall be
! rszasonably spherical and free from flaws and of a size suitzble
K for this method of reflectorization, sublect to a maximum size
of Z mm.,
i 220 REFLECTIVE MATERIALS ON ROAD SIGNS
The roflective material, when applied to the sign plals, shall yive
‘ the appearance of a4 continuous reflecting surface under any angle of
- observation. It shall consist of a sSmooth exterior film with
spherical lenses embedded beneath the surface, zand sghall have a
protected, orecoated adhesive backing  which shall be ‘tack-fres,

faml
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d

E heat~activated for  mechanical vacuum-heat application. The
combination of various elements shall result in a non-exposad lens
type cptical reflecting system. The .reflective material shall b=
the instructions from the manufacturer of the

freml

e
retro-raeflective material used.

applied as per

ve meler Lal shall comply with the followin

The reflecili

specifications:

{a) Reflective brightness
The minimum coefficient of luminous intensity CIL {Coefficisnt
d'Intensite ZLumineuse) of the reflective sign surface, when
illuminated by CIE Standard Illuminant & {colour temperature of
3127°C), shall be as specified in Pable 2-6. The response of
the photoelectric receiver shall be corrected to the colour
seusitivity of the average photopic human eve.

The brightness of the reflective material totally wet by rain
shzll be not less than 90% of the above values.

(b} Weather resistance

The reflective surface of the sign shall be weather resistant
and shall show no appreciable cracking, blistering, crazing or
dimengional changes after 2 years unprotected outdoor exposure
at 45° wupwards inclination to the vertical facing West in
Nairobi cr  Mombasa in  accerdance with approved testing
procedures  conducted by Ministry of  Transport and
Communications, Materials Branch. Lfter «cleaning, the CIL
values of the reflective surface shall then be not less than 80%
of the wvalues given in Talle 2-6, and the colours shall still
conform to the specified regquirements.

{c} Bonding strength

When rellective surfaces are laminated +to the ‘base materials,

the adhesion shall be such that the reflective marerial shall
fw resist peeling, scuffing and marring during the normal handling
} or shocking off when Jjabbad with a spatula at -20°C. It shall
”4 withstand 8 hours of soaking in water at 25°C without any
noticeable edge lifting or curling., The adhesive shall have no
b staining effect on the reflective material. The adhesiwve shall
? ermit the reflective material to adhere securely 48 hours after

3

ot

1 e}

Pagins

pplication at temperatures betwesn -20°C and + 93°C.
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TABLE 2-6: CIL FOR REFLECTIVE SIGNS
ANGLE OF MINIMUM CIL VALUE ]
- candelas per hex per m
DIVERGENCE INCIDENCE WEITE YELLOW RED GREEN BLCE
+ +
-
D.2° 5° 79 50 14.5 3.0 4.0
307 30 22 &£.0 3.5 1.7
45° 12 10 2.7 1.5 0.7
_,ﬂ____,_w____ﬁ__d_d____,ﬂ__w_*_d__,_____d__,____,ﬂ__,____*__,__,__m__
0.33° 5° 50 35 10.0 7.0 3.0
30° 24 10 4.9 3.0 1.0
40° = =) 1.8 1.2 0.4
e —— _
g.5° 5° 30 25 7.5 4.5 2.0
30° 15 1z 3.0 2.2 0.8
40° 7 5 1.4 i.1 0.3
_,__,_ﬁg____,__#__,_,,_.__"__ﬂ__m_ﬂ__,,_______,,_ﬂ__,a__,___,,,__,____
2° 5° 4 5 1.0 1.0 0.6
30° 2 2.5 0.5 0.4 0.1
40° 1.5 1.3 0.3 0.2 0.06 )
+ pivergence Angle - The angle between rhe line formed by &
light Deam striking the surfaces and
 the line formed by its reflg;teé light.
++ Tncidence Angle - The angle  bebween a light beam
at point and the

striking & surface a
iine perpendicular to the surface at

+he came point.
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Wwhen bent arcund a 20 mm diameter mandrel at a temperature of

20°C, the reflective material applied te an aluminium panel o

0.3 mm thickness sha show no evidence of cracking around th

-5
cutside of the bend. &
be not less than those g

[l {0 o 1}

i
ter flatitening out, the CIL wvalues shal
iven In Talle 2-6.

{e) ZImpact resistance

+

wWhen a 25 mm diameter steel ball is dropped from 2 metres heig
_onto ths reflective face of the sign specimen at an amblent
+temperature of 20°C, +the reflective material arcund the impact
point shall show no evidence of cracking or peeling off. The
of the impact area shall be not less than those given

CInL vealues
in Table 2-6.

= {f) Solvent rasistance and cleaning

After immersion of z specimen of raflective sign material
minutes in methyl alcchol kerosene or turpentine, or for 1
minute in toluol or xylol, tne raflective material shall show o
evidence of dissolving, puckering or blistering. The reflective
material shall be capable of withstanding washing with a mixture

of water and mild detergent, turpentine and methancl. The

reflective surface shall be such as to be readily refurbished by
cleaning and clear overcoating Iin sccordance with the

manufacturer's recommendations.

221 . COLOURE FOR ROAD SIGNES

tandard c¢olours to be ussd for signs, posts and fittings shall be as

described in the relevant BS as follows:

Red BS 381C No. 537
Blue B3 4800 No 1B E 23
A Yallow BS 381C No. 355
o Green for primary route signs BS 4800 Wo. 14 C 3%

! Grey for posts, fittings and

ol backs of signs RS 4800 No. 10 A 11

- Cream BS 381C Wo. 352

] Wnite BS 873 Part 1 - Clause 1-3.2
;' Black BS 873 Part 1 - Clause 1-3.3
v 222 WATERPROCE PAPER

‘  Waterproof paper to De used under concrete slabs  and foundatlions

I
shall compl with BS 1521 for Waterproof Bullding Paper, Class B, and
p=d g 7

G
1 shall have fibrous reinforcement.
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221

222

when Dbent arownd a 20 mm diameter mandrel at & temperature of

the reflective material applied tc an aluminium panel of
0.5 mm thickness shall <=how no evidence of cracking around the
putside of the bend. After flattening out, the CIL values shell

be not less than those given in Table 2-6.

{e) TImpact resistance

When & 25 mm diameter steel ball is dropped from 2 metres heiggt

onte +he reflective face of the sign specimen at an ambient

temperature of 20°C, +he reflective material around the impact

point shall show no evidence of cracking or peeling off: The

CIL values of the impact area shall be not less than those given

in Table 2-6.

(f) Seolvent resistance and cleaning
Feer immersion of a specimen of reflective sign material for 10
minotes in methyl alcohol, kereosene or turpentine, or for 1
minute in toluol or xylol, #he reflective material shall show o
evidence of dissolving, puckering or blistering. The reflective
material shall be capable of withstanding washing with a mixture
of water and mild detergent, turpentine and methanol. The
reflective surface shall be such as to be readily refurbished by
cleanin and clear pvercoating in zccordance with the
manufacturer’s recommendations.

COLOURS FOR ROAD SIGNS

Standard colours +to be used for signs, posts and fittings shall be as

described in the relevant BS as follows:

BS 381C Ne. 537

Red

Blus BS 4800 Wo 18 E 53
Yellow BS 3BiC No. 23535
Green for primary route sigms BS 4800 No. 14 C 39

Grey for posts, fittinge and

backs of signs BS 4800 No. 10 2 11

Crean BS 381C Ho. 352
White B3 £73 Part 1 - Clause 1-3.2
Black BS 873 Part 1 -~ Clause 1-3.3

paper to be used under concrete slabs and foundations

Waterproof p
shall comply with BS 1521 for Waterproof Building Paper, Class B, and
shall have fibrous reinforcement.
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sc
. out by the Contracter

GALVANIZED CCOATINGS

Galvanized coatings on iron
gtandards ag appropriate:-—

ivanlized cuallngs on corrugated sheets BS
vanized coaulngs on ircen and steel BS
Galvanized coatings on steel sheet and strip BS
Galv;n;zed coatings on wire BS

TRIALS TO CONFIRM COMPLIANCE WITH SPECIFICATIONS

{2y Taboratory trial

Taboratory trials shall be carried out by the
Engineer on earthwurk and pavement materials

. used .in the Works 1n their natural state
relat:z
and preperties which can be readily determine
construction control purpeses. -
Laboratory trial mixes and site trizls for
shall be carrled out .in &accordance with €
Section 16 of this Specification.

requirements and is accepted by the Engineer
in the site trials carried cut in accordance wi
to estarlish +hat all specified recuirement
pavement course can be achieved,

mhe laboratory trials on mixed materials shal
znd +the Centractor’s proposals based - thereo

Engineer,
e the mixed material im the site trials

Cirause 2z4{Dbj.

(b) site trials

aying and cempaction site trials

propesed for t

methods proposed Dby the Contracter for const
whe triazls shall be carried out with the agreem
presence of the Engineer

The ®rials shall be carried out tTo enable
demonstrate <the suitability of his mixing
equipment teo Provzﬁp and compact the materia
density and to confirm that the other specified

ar

and steel shall comply wi

th the followliig

3083
729
2989
443

Contractor and the
which are +to be
to establish a

tonship between their specified end product requirements

d in the field for

bituminous mixes
he regquirements of

For mixeéd meterials the compositien which meels the specified

shall then be used

ith Clause 224(bk}

s of the tompletad

1 be undertaksn,
n submitted to the

at least two weeks hefore the Contractor propeses to

in accordance wikh

shall be cazrried
on all earthwork and pavement materials
the Works using the Constructional plant angd

ructing the Works.
ent, and in the

the Contracteor to
ané  compaction
1 +o the specified
IEG“l*EPEQLS of

the completed earthwork or pavement laver can be achleved.

L S a—

[
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{viii) Any other relevant info

rach +rial ared chall be at least 100 metres long and To the
£fall construction wigth and shall be laid te the opecified depth
for the material. It maY form part of the Works provided it
complies with this Spe:ificatién. Any Are&s which do not <omply
witn this Specirication shell be remnved znd & nev trial shall

be laid.

The Contractor chall alleow. in his programme for conducting site
out the appropriate tests on them. The
shali be undertaken at least 2L

proposing to commence full scale

rriais and for carrying
ryial on each pavement layer.
dgays ahead of +he Contractorl
work on that layer.

section of trial over the

Contrartor 1§ proposing and if
ezch level

The Contractor shall compact each
range o©Of compactive effort the
appropriate, the following data shall be recordesd for
of compactive effort at szch site triali-

The composition and grading of the materizl before tThe site
trial.

the

{ii} The composition and grading of the malerial including T

cement, 1ime or bitumen content.

{iii) The molsture

conktent at the rime of compaction and the
optimum moisturs content for the =

pecified compaction.

e, tyre pressures, frequency ©of

(iv) The Lypeq ~iz
of passes of +the compaction equipment.

the number
(v} The maximum &Y density or target density as appropriate
measured on a sample before and at lntervels chrough the

zite trials.
{vi} The density achieved.

The compacted thickness of the layer.

"

formation as éirected by the kngines

At ast eight sets of fegts shall be made hv the Contractor and
the Englneef on each 100 metres of + each level of
e tive effort aad provided al
contractor mest

i

a
tght sets of results over
=

tn =4 £ v

the specified reguilements for the material the site frial shall

be deemed successful. The above data recorded in  the trial

shall become the agreed basis on which the particular material
: +ts achieve  the specifiad

shall Dbe provzdcd' and processed

reguirements.

1£, dnring the executicn of the works, the construction control

rests indicate that £he requirements IOT & material ars not
being consigtently schieved, then work on that layer shall stop
until +he cause 15 investigated Dby the Contractor- such
: ite

includge further laboratory and 81T
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r
=) FREQUENCY OF TESTING

If & nuclear method is wused for determining the wet density, tests
will be dene at least at the same fredguency reguired when using the
sand replacement method but at each nuclear densometer test location
: the average of three readings taken at positions rotated by 909 will
A be used. A check/comparison test using the sand replacement method
;i will be carried out at a 10 test interval.

Initial calibration of the nuclear density testing equipment will be
done by carrying out at least fifty tests in parallel with the sand
replacement methed for each different material encountered. The
check tests will be used to vupdate the initial calibration of +he
nuclear density testing eguipment.

{i) Original ground

The AASHTO T93 MDD and OMC shall be determined for each new
material encountered, and at intervals of at least ocnce per
1000 m? of each layer of compacted ground but at a maximum
interval of 50 m along the alignment,

{ii}) Bulk earthworks

The ARSHTO T99 MDD and OMC shall be determined for each new
material encountered, and at intervals of at least once per
150 m3 of compacted materjal placed. The field dry density
shall be determined at least once per 150 m? of compacted
material placed or at least three tests per section, whichever

is the more freguent.
{(iii} Upper 300mm of earthworks

The AASHTCO TS%% MDD and OMC shall be determined for each new
material encountered, and at intervals of at least once per
500 m2 of each layer cf compacted subgrade .

The field dry density shall be determined at least once per
250 2 of each layer of compacted subgrade but with a minimum
of three teslLs per section.

The soaked CBR of material in the upper 300 mm of earthworks
.shall be determined at least once per 500 m? of each layer.

{iv} Backfill/fill to culverts and structures {including excavated
eive culvert or structure)

s
b
)
3

The AASHTC T%% MDD and OMC shall be determined for each new
material encountered. '

The field dry density shall be determined at least twice per
10 23 of material placed and compacted but with a minimum of
two tesls pe:z section. '

[

"

|




STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

MATERIALS AND TESTING OF MATERTALS Page 2.

{v) Cravel wearing courss

The AARSHTO T180 MDD and OMC shall be determinad for each new
material encountered and at intervals of at least once per 400
m? of each layer of compactad material.

The field &ry density shall be determined at least once per
200 m? of each layer of compacted meterial but with a minimum
of three tests per section.

T

The soaked CBR and Plasticity Index of material used for
shall be determined on cpening up each

gravel  wearing course
once per 150 m3 of

new source of material and at least
compacted material <taken from that source. The grading of the
material shall be determined at least once per 300 m3 of

compacted material.

{vi) Naturzl materials in subbase and base

The AASHTO T180 MDD and OMC shall be dstermined for each new
source of subbase or base coursse material used and at
intervals of at least once per 400 mz of each layer of
compacted subbase or base course laid.

The field dry density shall be determined at least once per
200 m? of each layer of compacted subbase or base but with a

rminimum of three tests per sectiocn.

The secaked CER and Plasticity Index of gravel used for subbase
or Dbase shall be determined cn opening up each new source of
gravel and at least once per 75 m3  of compacted gravel taken

from that source.

The ACV and LRA of a gravel used for base and subbase shall be
determined on opening up each new source of gravel and
whenever <the Engineer considers that its guality may have
altered. The grading and Plasticity Modulus shall be
determined at least as often as the CBE.

{vii) Crushed stone subbase and bases

The MDD (Vibrating Hammer Methed) and the Specific Gravity of
the graded crushed stone shall be determined at least once per
400 m? of sach layer of compacted subbase or base course laid.

be determined at least once per

The field dry density shall
base but with a

200 m? of each layer of compacted subbase or
minimum ¢f three tests per section.

e The LZA, ACV, SSS and CR shall be determined on opening up and

crushing material from each new scurce for subbase or base and
whenever the Enginesr considers that the materizl has alterad.
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The grading, PI and FI of crushed material for subbase or base
shall be determined at least onece per 500 m® of material
produced.

{(viii)} Cement or lime treated materials in subgrade, subbzse and bage

The AASHTO 7T9% MDD and OMC shall be determined for each new
treated material used for subgrade and at intervals of at
least once per 400 m? of each layer of compacted subgrade,

The BRASHTC T13¢ MDD and OMC shall be determined for each new
treated material used for subhase or base and at intervals of
+ least once per 400 m2 of each layer of compacted trealed
subbase or base layer, -

v

The field dry density shall be determined at least once  per
200 m? of each layer of compacted treated subgrade, subbasa or
base course, but with z minimum of three tests per secticn.

The follewing properties shall be determined on  opening up of
each new source, and when in the dpinion of the Engineer the
nature of the material has changed, and once per 300 m3 of
subbase or base laid and compacted:-

Grading
Atterberg Limits
CBR or UCS as indicated in the Special Specification.

(ix) Bituminous surface treatments and surface dressing
{2} BRAggregates, sand, gravel

The properties listed below, as= appropriate to the type
of surface treatment specified, shall be determined on
opening up of each new source and when the Engineer
considers that the properties may have alterad:-—

Ss58
FI
Sand Eguivalent

-~

| : Loty !
ATD ﬁ|'.—‘€.E1.—AJ( ‘r_{,'r oAl M":ll'&‘\f,‘
) s

The preoperties listed below, as appropriate to the type
©f surface treatment specified, shall be determined twice

daily when surfacing dressing or siurry seal work is in
progress:-
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PI
Deieceriuvas Maotter

of

{b} Binder

Clause 311 of this Specification shall be

Compliance with
20,000 litres delivered to '<

Getermined at least once pex
Site.

3

.der spray rate shall Xe satermined once per section
The rate of application of slurry seal shall be
1cad of slurry applied.. -

- Bi

spraved.
) R .
i determined once per

-

H

(x} Situminous mixes

{a) Aggregates

listed below, as sppropriate TO
ied, shall be determinsd oOnR Opening

e of aggregate, and whenever the "
hat the aggregate properties m&y have

S58

¥I

CR

Sand Eguivale:nl
Uniformity Coefficient

ptterberg Limits ]
seluble Szlrs and Delesterious Matter : ‘

Real andé epparent specific Gravity and Absorption Li
i +he mixed aggregate
i .
4 Voids ’ 4
o
i

The grzding of

cold feed mixed aggregates shall be
Getermined at least once per

day during mixing.

R

Mineral filler

.
[ea
o

-
é .
3 The yrading and pulk density in foluene shall Le E
Jetermined once pexr 100 tonnes of filler wused, &na when EE
! the source of filler is changed.
{c) Eituminous mixture (freom the mixing plant)
The properties of +he bitumincus mixture, a% appropriate
; £o the type of mixX speciflied shall be detarmined evely 4 .
% hours of part theresf of mixing time on zamples taken -
rom the mixing planti~
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Bitumen Content
Grading

Marshall $tability
Flow ’
Voids

Absorbed Water

{d) Bituminous mixture (on cores from the compacted layer)

The properties of +the bitumincus mixture, as appropriate
to the type o©f mix specified, shall be determined at
least once for every 1000 m? of mix laid from core

samples cut from the compacted layer:-

Bitumen Content
Grading

Density

Voids

MEJASUREMENT AND PRYMINT

No separate measurement and payment will be made for testing of
materizals, +rials and construction control testing ané the Contragctor
shall be deemed t£o have allowed in his rates and prices for the cost

of complying with the requirements of Section 2 of this Specificaticn.

MATERIALS AND TESTING OF MATERIALS ' Page 2.29
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General

will provide sufficient basic survey information to

The Engineer
Works and the Contractor

enable the Contractor to set oub the
shall Dbe vresponsible for setiing out all necessary reference
poilnts and foro the maintenance thereot.

The Contractor shall satisfy himself as to the accuracy in line,
level and dimension of the basic survey and setting out details
provided and should the Contractor discover any error in the
information provided by the ZEngineer, he should at once notify
the Engineer. If the information is confirmed to be in error
the Enginger will issve  amended drawings or instructicns
regarding the correction of the error.

rFrior to commencing construction, the Contractor shall establish
the road vreserve boundary posts in accordances with Clause 2001
of this Specification or i1f no Dboundary posts are instructed
then the Contractor shall establich reference pointe to define
the road reserve at 100 m intervals on both sides.

The Contractor shall establish temporary benchmarks aleng the
road at dintervals not exceeding 200 m and shall provide the
Engineer with a schedule of their levels and locations.

The Contractor shall net remove, damage, alter or destroy in  any
way plot beacons or survey beacons of the Survey of Kenva.
Should the Cortractor consider that any  heacon will be

with by +the Works he shall notify the Engineer who,

interfarad
Tor the

if he <considers necessary, will make arrangements
removal and replacement of the beacon.

If the Contractor  removes or disturbs a beacon without
permissicn of the Engineer, he shall be liable for the full cost

of its replacement and a fine under the Survey Ordinance, 1951,

or any subsequent amendment.

Detailed setting out

in addition to the reguirements of Clause 301(a) the Contractor
shall set out the line and level of the Works at intervals of
not more that 25 m or such lesser intervals as are reguired to
construct the Works to the tolerances specified in Clause 302 of
this Specification. Reference pegs and batter rails clearly and
indelibly marked with all the relevant information shall be
provided clear of the road and at right angles to it rrom which

the centreline, level and  batter slope can be directly
established at any time. These shall be maintained by the
Contractor far as long as they are nesded to check the work.
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After completion of -the setting out and site clearance the
contractor chall +aks ground cross sections at intervals of 25

zlong the rcad centreline and along the centreline of al
culverts and structures. These shall be plotted o a natural
scale of 1:100 on a stable transparent material and a copy of
the plot submitted to the Engineer for agreement. If the
Contractor fallis to take requisite levels, levels determined by
the Engineer shall be taken as correct. )

T~

- A

The Contractor shall programme for a period of 30 days between
submitting the ground cross-sections and being issued with final
celvert and structure levels. A minimuom 5 km section of
road shall be submitted Dbut where the Contractor submits
cross—sections for more than 10 ¥m of road within the same 30
day pericd the initial 30 day period shall be extended by 30
days £for each agditional 10 kms or part thereef . Final road,
culvert or structure levels will be determined by the Engineer
and may be differsnt from the levels shown on the Drawings.

road,

On receipt of the final road levels the Contractor shall mark up
the Getails on the transparencies and the original and one print
of +the cross-sectinns shall be provided free of charge by the
Contractor for the Engineer.

on completion of the earthworks but before starting formation or
pavement layers the - Contractor shall establish steel pins at a
constant offsst to the edges of the carriageway shoulders. The
offget may however vary batween sections in cut and those in
£i11. The steel pins will be clearly and indeclibly marked with
211 the relevant information necessary to directly establish the
centreline and level at any peint agross the carriageway by

using cither boning rods or a string line.

The interval between pins shall not be more than 1Z.5 m and the
pins shall be maintained by the Contractor for as long as they
are needed by the Engineer to check the work.

TOLERANCES

(a) Horizontal alignments
Horizontal alignments shall be determined £rom the centreline
of the pavement surface as shown on or calculated from the
Drawings. The centreline of the pavement surface as
constructed, and all other parallel aligmments, shall be correct
within a2 tolerance of + 13 mm therefrom.

(b} Thickness of pavement layers

The average thickness of any pavement layer measured at five
points in any length of 100 m shall not be less than 100% nor
mure than 1203 of the thickness spacifisd or ordered by the
Znginear. In addition the thickness of any pavement layer
measured at any point shall not be less than 98% nor more than
1953 of +he thickness specified or ordered by the Engineer.

i
i
i
i
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{c)

(e

Surface levels of pavement layers and formation

£ any point on +the surface of a pavenent

level shall not deviate from the

corresponding level calcwlated £rom the Drawings by mere +than
n

te
the tolerances shown in Table 3 - 1.°

fol}

The level measured a
layer or the formation

For checking compliance with Table 3 - 1 measurements of surface
levels will be taken at points fo be selected by the Engineer at
longitudinally and at 2 m centres transversely.

12,.5m centres
the

At junctions, the grid point spacings shall be determined by

Engineer.

Surface regularity

The surface regularity of pavement layers and the formation
shall be tested at points decided by the Engineer with a rigid,
straichtedge 3 = long placed parallel +o or at right
read. The maximum allowzble
the straichtedge shall ke as

steal
angles to the centreline of the

deviatien of the surfzce below
given in Table 3 - 1.

In addition the longitudinal slope or transverse crossfall shall
not deviate frem that sheown on the Drawings by more than the

tulerances shown in Takble 3 - 1.

Shoulders

Shoulders shall be constructed to the sames thickness level and
!

surface regularity regquirements as for the adjacent pavement

layers.
Table 3-1
LAYER LEVEL STRAIGHT SLOPE OR
EDGE CROSSFRLL
jicixd mm %
Bituminous Wearing Course +140 & + 0.25 ’
Bituminous Binder Course +10 5 + 0.25
Base +10 6 i_0.25
Subbase +13 10 + 8.50
Gravel Wearing Course +15 15 + .50
+ 0 20 i}O.SO

Formation
-50
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{f) Cutting and embankment slopes

In the finzl trimmed slope of cuittings
will be peruitted, i.e. if a slope
accephkable slope shall be not stesper
than 1 in 2.25.

.,
In the

will be permitted, i.e. if the specified slope is 1 in 2,
steeper

acceptzble slops shall be not

than 1 in 2.25.
(g} wWidth of cuttings and embankments

The tolerance permitted in the width of

shail be 200
of the cutting slope.

measursed as
the

The width of embankments
from +he centreline of

shall not be less than that shown on the

that shown on the Drawings plus 0.25 m.

{h) Depth of side drzins

side drains

The depth of

A4ifference from the centreline of the finished "pavement
nvert of +the side drain
he Drawings nor more than that

[ Iy i =

1% m.

(i} Construction contrel testing

Unless owlherwise

minimum values and the workmanship will
satisfactory if all tests,

Sectinn 7 of this Specification are

specified in the relevant section.

EARTHWORKS ARND PAVEMENT

measured as

shown on the

a teglerance of + (§.28%

of 1 in 2 is specified, the

1 in 2 er slacker

final trimmed sliopes cf embankments, a teolerance of +0.25

the
than 1 in 2 or slacker

the bottom o¢f cuttiags

mm  between the centreline of the road and the toe

the horizontal distance

road to the top of the embankment

prawings or more than

the <vertical height
and the

shall not be less than that shown on

h Drawings plus

irected walues given in this Specification are

only bDe censidered as

taken at the freguency specified in

at least ecual to that

LAYERS CUTSIDE PERMITTED

Where any toleranc
determine L1
shall make good the surfac
formation in the manner described below.

-
tne <4

{2} Earthworks

Wwhere & cutting slope is steeper,

ed, the Contractor shall
on ig out of tolerancs aAnd
~

t course, earthworks o

and an embankment slope Iis

slacker, than the specified slope hen the slope shall be
trimmed +o the specified slope. wWhers a cutting slope in
slacker, and zn embankment slope iIs steeper, than the specified

tl slope shall be benched and £i11 material placed

&
slope then e
and compacted and the slope shall ke

te
with the reguirements

trimmed
of Section 5 of this Specification.

2ll in accordance

[PrSp—.

r.m.u.-.

Las wav\

ey

0 sy

s r.t-;‘v1

i-n» amrm L

Fabe e

s r1|
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Where the width of a cutting is less than, and the width of an
embankment more than, the specified width then the c¢utting or
embankment shall be trimmed to the specified width. Where the
width of a cutting is mere than, and the widlh wof an embaniment
e is less +than, the specified wigth then the embankment or cutting
shall be benched and fill material placed and compacted and the
trimmed 211 in accordance with the reguirements

siopes shall be
of Section 5 of this Specification.

SO

Where the depth of a side drain is less than <that specified the
shall be trimmed to the specified\dapth. Where the

side drain
depth of a side drain 1is more than specified the side drain
shall be backfilled with £ill material compacted to a &y

density of at lsast ¥3% MU (BASHTO T99) up to the specified
? depth. ' :
- where tie results of <the construction control +tests are less

that specified the f211 depth of the " layer shall be

than
The arez treated shall be the whole

reworked to specification.
sectimn submitted for approval or, following a retest, a length
m hoth sides of each test and retest failure or

of at 1least 50
to

such area to be determined by the Engineer as necessary
obtain compliance with this Specification.

fbY The 300 mm layer below formation level

where +the 1levels or widths are out of tolerance then the full

depth of the layer shall be reworked to specification. The area
+reated schall be at least 12.5x long and 3 m wide oxr such area
£~ he determined by the Englneer as necessary to obtain

compliance with this Specification.

Where the results of the construction control tesits are less
| than +that specified the Ifull depth of the laver shall be
reworked to specificaticn. The area treated shall be the whole
section submifted for approval or following & retest a length of
50 m both scides of each test and retest, failure.

at least

{c} Base and subbase "

Where these consist of unbound ({(i.e. natural or graded stone)

: material the full depth of the material shall be removed from
i the pavement and replaced to specification. The rea treated
shall be at least 30 m long 2né 3 m wide or such area to the
+he Engineer as necessary ¢o cbtain compliance

tio

i determined by t
with this Specifica

o]
ro

p
[as

Where the courses consist of cement or lime treated materia

lean concrete the full depth of the layer shall Dbe removed
2

replaced to specification. The area treate

paving laid

[
=

i}

e

the pavement and
shall be at least 5 m long and the full width of the
operation. If areas are corrected within 7 days of

in cone
affic or compaction plant shall wuse

taying, nc construction tr
+he surrounding satisfactory arsas.
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For Dbituminous bases the full depth of laver shall be removed
and replaced with fresh material laid and compacted to
specification. Any area so treated shall be at leas* 5 m long

T
and the full width of the paving laid in one cperation.

Where the results of the construction control <+ests for any of
the Dbase or subbase materials are less than that specified the
full depth of the layer shall be removed and replaced +o
specification. The area treated shall be the whole section

submitted for approval or, following a retest, a length of at

least 50m both sides of each +est andg retest failure or such

area to be dstermined by the ZEngineer as necessary to obtain
compliance with the Specification.

{(d) Wearing course

These sbell have the full depth of the layer removed and
replaced with  fresh terial  laid  and compacted to
specification. The arez rectified shall be the full width of
the paving laid in one operation and at least 15 m lony-

Where the results of the construction econtrol tests for the
wearing course are less than that specified the full depth of
the laver shall be removed and replaced to specification. The
area treated shall be the whole section submitted for approval
or, following a retest, a length of at least 50m both sides of
~each Lest and retest <railure or such area to be determined by
the Engineer as necessary to cbtain compliance with this

Specification.

MEASUREMENT AND PAYMENT

The Contractor shall be deemed +o have allowed in his general rates
and prices for the cost of cemplying with the reguirements of Clauses
301, 302 and 303 of this Specification.

Notwithstanding the provisions of Ciauses 302 and 303 of this
Specification, measurement and payment for earthworks and pavement
works shall be made on the basis of the net crosg-section ordered by
the Enginesr and no additional payment shall be made in respect of
variation within or without the specified tolerances.
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SECTION 4 |
SITE CLEARANCE AND TOPSOIL STRIPPING
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{c)

Site clearance is defined as the clearing, grubbing, removal and
disposal of all wvegetation, grass, debris, bushes, scrub, dense
bush, trees, hedgecz, undergrowth, stumps, roots, shrubs planis

and the backfilling of holes left by the removal of stumps and
roots.

The width and length over which site clearance is +to be carried

out shall be as shown on the Drawings or instructed by the

Engineer.
over the arsa of gquarries, borrow  pits,

Junctions, ditches and drains and
the Drawings o

Site clearance
stockpiles, spoil tips, zroad
cther aresas shall be carried out where shown on
instructed by the Engineer.
give instructions that specific frees, stumps
-
[

The Engineer may
or objects shall not be removed during the site c¢learance

operation.
Clearing, except trees

Where thea Engineer instructs that site c¢learance is reguired,
the entirse area shall be cleared and all materials thus clearsed
shall hecome the property of the Employer. Unless otherwise
instructed, vegetation and perishable materials shzall be
disposad of by burning. Where material or debris cannct be
burnt, it shall be carted to speil reas, which spcil areas
shall be provided in accordance with requirement of Secticn & of

this Specification.
the Site in advance of the main Works

re-grows prior to the main
locatien then any additicnal,

If +the Contractor clears
such that grass and other vegetation
at any particular

Works commancing
clearance reguired shall be at the

or repeating of, site
Contractor's expense.

Trees outside the construction width but within the road reserve
having a trunk girth of more than 4530mm at a point 600mm zhove
be cut down without the prior approval of

1
1

the greoeund shall not
the Enginesr.

Where the Engineer instructs that site c¢learance 1s reguired,
trees not designated +o0 remain shall be uprooted or cut down as
near to ground level as possible, and shall be either burnt, or,
Engineer instructs that they shall be saved, the trunk

whers +the
stacked

and branches shall be cut into convenient lengths ang
the line of the road and shall become the property of

and shall be preserved and protectéd by  the
cr until the expiry

neatly off

tha Employer
Contracter until removed by +the Employer
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slructures,

of the Pericd of Maintenance. The remainder of the trees shall
be disposed of by burning.

Stumps and tr roots shall be grubbed up and burnt. All holes

left by removal of stumps  and roots shall be backfilled with

approved material compacted to $5% MDD {BASHTO T99) up toe the

existing ground level or up to the formation level if +the area

is in cukt.

RFEMOVAL OF TODRESOTIL

Where shown  on the Drawings or directed by the Engineer the
Contractor shall remove topsoil. The desth of the tupscil ghall be
as directed by the Engineer but shall not exceed Z00 mm. At any
cross-section the depth instructed may wvary and such variation may
oceur both along the road and across the cross-section.

Whers directed by the Engineer the Contractor shall, prior to removal
of topsoil, excavate trial holes of a depth sufficient +o enable the
Engineer +to measure the deplh of topscil. Where teopsoil is found to
depths greater than 200 mm +hat pertion below 200 mm shall, if
required by the Engineer, be treated as £ill or spoil in accordancs
with the requirements of Sect icn 5 of this Specification,

Topscil shall be stripped, loaded, transported ang &eposf* ed in
stockpile 4&dreas, which stockpiles areazs shall be provided in
accordance with the regquirements of Seo tion 6 of this Specification
Should the Contractor strip +to depths greater than those instructs
by the Engineer +hen the Contractor shall replage +he material wit}

fill meterizl at the Contractor! S expense.

REMOVAL OF STRUCTURES, FENCES AND ORSTRICTIONS

When instructed Ly the Engineer, the Contractor shall demelish wholly
or in part, remove and dispose of all buildings, foundations,
fences and any other cbstructions which have not been
designated to remain.

v
The Contractor shall carefully taks down such buildings, s .
fances etc. and the cemponents  shzll he dismantled, ¢ 4
stacked in separate heaps. 212 rials which, in thes opinion of
the Engineszr, ar T u x & Site
to spoil areas provided in accordance with +he reguirements of
Section & of this Specification. A1l ma terials which a

shall remain the broperty of the Employer and zhall bhe pres
pivtected by the Contractor until removed by the Employer or wun
the expiry of the Period of Maintenance .

%l” existing paths, fences, walls, hedges, trees, shrubs, lawns and

er features wnich the Engineer instructs shall not e removed or

nerwise dealt with, shall be protected from damage, and any damage

ich ococcurs due to the Coptvact t's failure +o take adequate
ntr

precautions shall be repaired at the o actor's expense.
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MEASUREIMENT AND FAYMENT

(k)

Ttem : Site clearance

Unit : ha

Si*e clearance shall be measured by the hectare calculated
as the plan ares instructed by the Engineer to be cleared.

The rate for site clearance shall include for the cost of
complying with the reguirements of Clauses 401 and 404 of

Lhis Specification.

Ttem : Removal of topscil

Removal of topsoil shall be measured by the cubic metre
the product of the plan areaz measured from

zlculated as
TOS the

oss—sections taken prior to site clearahce and
vertical depth of topsoil instructed to be removed.

a0 0

The rate for removal of topsoil shall include for the cost

of all hauls as necessary and compliance with the
requirements of Clauses 402 and 404 of this Specification.

Allow for the removal of structures and
obstructions

Unit : Provisional Sum

vment will be made on a daywork hasis whers the Enginser

&
orders the removal of structures and obstructions.
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501

202

LY

SCOPE OF SECTION

Section covers all excavation of cuttings, which for <the

This

purpeses of this Section includes side drains and benches, +he
placing and compaction of hard and soft material for F£ill in
embankments, ground compaction, +the formation of the subgrade,

zockfZIL Lo swamps and topsolling and grassing.

GENFERAL
A1l earthworks shall be constructed as shown on the Drawings or as
directed Dby +the Engineer %o the specified slcpes, levels, depths,

and heights. Should any earthworks not be
level, depth, width, tolerance or height
the Contractor

widths, +tolerances
constructed to the slope,
shown on the Drawings or as directed by the Engineer
shall make good the area affected at the Contractor's expense,

The Contractor shall excavate cuttings and place £ill in embankments
in accordance with the Drawings or as directed by the Engineer,
Suitable excavated materials will be used to form embankments, oxce
or unsuitable materizls being disposed of to spoil areas. Where +
haul diagram in accordance with Clzuse 509 of this Specification

=

=
the

mESS
indicates that the quantity of materizl reguired for embankments
exceeds that available from cuttings, the Contractor will bhe

instructed by the Engineer to widsn cuttings and/or Lo open borrow
pits.

At all times the Contractor shall ensure +that earthworks are not
damaged by weather or traffic, In the event of such damage occcurring
withdraw approval from the affected Works until the

the Engineer may
Works to their

Con t actor has carried out repairs +to restore the
i 1 condition. The expenses of 2all such repairs and any
I

testing will be borne by the Contractor.

adeguate supervision to ensure that only
in embankments. if any
emoved and replaced with

The Contractor shall provide
suitable materials are incorporated

unsuitable material is included it shall Le
suitable material at the Contractor's expense.

s,

ARll trimming of cutti gs, embankments, side Arair nd shouldars to
i shapes shall be carried out concurrently

the specified slopes and
with the earthworks that are being carried cut at that particular

site and level.

CLAGSIFICATION OF MATERIAL

tivas  of material, that is "hard

There shall Lie o clas &
material” which shall be defined as follows:~-

material” and "scf

o

{a} Hard material

2

terial =shall be materizl which cannot be ripped to an
g depth of rip greater than 300mm by a tfrack <type crawler
tractor complylng with the following:
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(1) 1n good order complete with 21l egquipment ang accessories

(i1} rated 300 BEP flywheel power or over;
{(1ii} with an operating weight of not less than 37.2 tonnes;

{iv) equipped with a hydraulically operated single tine Tipper
cempatible with the tractor used; and

(v) operated by a qualified operator in accordance with the
manufacturer’s recommendations and to the satisfaction of
the Engineer,

Where it is impractical teo Prove hard material by the above
method then the quantity of hard material, if any, shall ke
determined by the Engineer. \

[

Where excavation centains  individual boulders of hargd material
greater than 0.3 m3 each in volume Lhen such boulders shall be
classified as hard material.

e

Hard material shall not bae placed within 608 mm of the formation
level in embankments and shall be removed to a depth of 300 mop
or as otherwise instructegd by the Engineer below formation level
in cuttings. i

(L) Soft Material

Soft material shall be all materials other  than hard material.
Soft material shall include waterlogged angd Swampy material
o eXcept within swamps coveregd by Clause 506 of +his Specification.

| 504 FREFPARATION PRIOR TO FORMING EMBANKMENTS

The Contractor shall excavate Lenches in natural ground having a side ;
slope greater than 1 in 5 or as instructed by the Engineer. The
existing slopes, after +he removal of topsoil shall be benched i
acecordance with +he Drawings prior to the censtruction .of
embankments. The material which is excavated to form benches shall
Lo spoil or if suitable used as fiil. Tha actua R
& r

>3
4

=

either be tzken 1
bench widths will be shown onr th
Engineer.

ingtructed by £

J

e

-

[

The existing ground under embankments, and bench surfaces where :
b appropriate, shall be compacted over the full widgth of construction i
©e  93% MDD (ARSHTU 1'99) to a depth of 150 mm. The existing ground
moisture content shall be adjusted Prior to compaction by either
] unifermly mixing in water or drying out the material such that at the
§f time of compaction the rmoisture content shalli be within the range 75 _
A ~ 105% of the Optimum Molsture Content (RASHTO 799). .
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Whenever the existing ground is unsuitable in quality for receiving
the Contracteor shall excavate to the depth instructed by

the material +to e spoll area and replace it

-

1Ll
Engineer, remove
guitable material.

CONSTRUCTION OF EMBANKMENTS

Material obtained from cuttings shall be used to construct
embankments. Material from borrow pits shall be used only where the
Centractor has demonstrated and the Engineer agreed that .there iz an
inadeguate quantity of suitable material obtainable from cuttings.

The Contractor may, to suit his method of wurking, take suitable f£ill
material obtained from cuttings to spoil provided ke substitutes an
equivalent quantity of suitable fill materjial from a borrow pit or
other source. The Contractor shall be salely respongible feor the
acguisition of land for the spoil and borrow areas regquired in these
circumstances and any additional costs due +to the substitution over
and above the cost of taking the material from cuttings or benches to
£ill shall be at the Contractor’s expense.

for use in the 300 mm below formation level in both
embankments and cuttinge shall not contain particles larger than 25
In addition the material shall have a CBR of not less +han 8%

on a laboratory mix compacted to a ary
density of 100% MDD (AASETC T99), a swell of less +than 13 and a
Plasticity Index of less +than 50%. In-situ material in the 300 mm
below formation level in cutting that does not meet these
requirements shall either be spoiled or if suitzble placed in the
embankment and replaced with material from cuttings or borrow pits
that does meet the requirements for soft material for use in the 300

mm below formation level.

Soft material

i cieci
measured after a 4-day sozk

Where materials of differing quality are available for plaging in
embankments the ZEngineer may instruct that certain materizls should
be excluded from the upper 300mm of £fill and he may instruct +that
certain materiazls should be set apart, or obtained from borrow pits,
for use in these upper layers. Ee may z2lso instruct thas part or &ll
of these upper layers be stabilised using either cement or lime in
acgordance with Sectien 14 of this Specification. The extent of
stabllisation will be detailed in the Special Specification or shown
on the Drawings.

The Contractor shall ensure that earthworks proceeds towards
completion in .an orderly and continuous manner. The Contractor shall
submit a written reguest for approval of any layer at least 18
working hours before he intends to cover & completed layer. Fill
material for subseguent layers shall be placed immediately approval
of the previcus layer has been given to ensure retention of moistura.

layer be left unprotected for more than 24 hours

Should  any
request re-approval of

subsequent to approval, the Contractor shall

sich layer.
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Soft material as fill shall be deposited in layers not exceading
150mm compacted depth unless, as a result of gite compaction trials,
the Contractor has satisfied the Engineer that his compaction plan
is capable of censistently achieving the specified densities a
greater depth; in no case shall this depth exceed 250 mm. ZEach la

shall extend over the full width of the embankment and shall he

compacted in accordance with Clause 508.

Hard material used for fill shall be of maximum éimension 250 mm, and
be dgeposited in horizontal layvers not exceeding 400 mm loose depth
and shall extend over the full width of the embankment except for any

specified extermal cover to slopes. The material shall be spread and

levelled by a crawler tractor weighing not less than 15 tonnes. Each
layer shall consist -of reasonably well graded rock and shall be
many

blinded with smaller rock fragments and gravel so as to £fill as
of the wvoids as possible before the next layer is placed. The top
600 mm of the gsubgrade shall be formed using soft material.

In forming embankments, the Contractor shall make due zllowance in
height and width for consplidation, settlement and shrinkags. Any
consoclidation, settlement, bulking, punching of material inte the
underlying layer, ox shrinkage during the construction of embankments
shall be rectified by the Contractor by providing, placing and
approved £ill material +to reinstate each layer to the

compacting
level and width and shall be at the Contractor’s expense.

instructed

construction of embankments the Conﬁractor shall contrel
constructional traffic unifermly over t£he full width.
shall not be sitockpiled on  embankments without the

During the
and direct
Fill material
express permission of the Engineer

When constructing embankments wup to bridges and up to and over
Centractor shall raisge the embankment equally on each

culverts, the
the

side of such structures and shall unless otherwise instructed by
Engineer carryout this work concurrently with the filling to the
structure. The embankment compaction plant shall be used 2s close *o
the structure ag is Ffezsible without daomaging the structurs. \ 1y

damage to the structure will be made good at the Contractor's expense.

SWAMPS

ti a e

reatmen e ied 1in the SpeCLG_ Specification. All areas
other than those s0 st e“lLled shall De considered 3
earthworks and +he Contrazcter's ra ¥

es
requirements of Clause 114 of this Sp c1f cation.

ROCKFILL TC SWAMPS

the Special &Specification or instructed by the

Where sgpecified in 1
rockfill to swamps. The rockfill

Engineer the Contractor shall place

obtained from a rock guarry and shall be loaded transported
¥ s ¥

shall be r 7
from a rock <quarry, placed
until it is fully embedded over +the whole arez instructed. The

in uniform layers rclled and trafficked

rockfill

snall be of maximum dimension 250 mm, reasonably well graded

B4t bt

i saTinny

PRy

Cmiirh,
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and with not more than 5% finer than 10 mm. The layer thickness ang
number of layers shall be as instructed by the EZngineer whe may vary
the regquirement during the £111 opsration. Each laver shall be
blinded with smaller rock fragm S 50 a&s to fill as many of ths
possible before the next layer is placed. Before additional

1 earthworks resume the Contractor

QL

H

@
ot

voids as
layers are placed or before norma

shall proofroll each layer 4in
Specificaticn.

accordance with Clause 512 of this

Where instructed by the Enginesr the Contractor shall place a filter
fabric {'Terram' or similar approved) under or around the rockfill.
When placing the rockfill onto or in the filter fabric the Contractor
shall ensure that +the filter fabric is not punctured or damaged in
any way. Whers the filter fabric¢ is placed around the rockfill +he
final layer of rockfill shall be blinded with gravel so as to present
a smooth surface to receive the

filter fabric. The Ffilter fabric
shall ke installed in accordance with the manufacturer's instructions.

instructed by the Engineer the Contractor shall first esxcavate
znd then place and embed rockfill on and into +the

a filter fabric if spescified by the

Where
unsuitable materizl
underiying materizl, or on
Engineer.

COMPACTION OF EARTHWORKS

The moisture content of £ill material, except the 308 mm below
formation, shall be adjusted immediately prior to compaction by
either wuniformly mixing in water or drying out the material such that
the moisture content during compacticn is between 75% and 105% of +the
Optimim  Moigture Content (RASHTO TS89). The 300 mm balow formation in
both embankments and cuttings shall be adjusted by either uniformly
in water or drying out the material such that the moisture

mixing
content during compaction is between 75% and 100% of +the Optimum
Moisture Content (RASHTO T99). The mwoisture content shall be kept

within these limits until compaction is complete except where

otherwise insitructed by the Engineer

layer of material shall be compacted at a moisture content

Zach
tc at least the

within the above limits to a dry density equal
percentage of the Maximim Dry Density (MDD) spacified below:-

(i) A1l £ill material in embankments, except the 300 mm bhelow
formation: 95% MDD (AASHTD T99)

{1i) The 300 mm below formation in embankments: 100% MDD (ZASHTO TS3)

(1ii) The 300 1mm below formation in cuttings under the carriageway and
shoulders : 100% MDD (AASHTO T89).

in embkanlments, and on the 200 mm below
formatien in cuttings, shall be completed to the procedurss proposed
by  the Co“tracto in accordance with Clause 224 of +his
Specification. The 300 m=mm below formation In both £ill aresas and in

cuttings shall be completed in two 150 mm compacted layers.

Comnactinn  under 2nd
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7 Each'layer of hard material wused as fill
ff%- systematically compacted by at  least B
roller weighing not less than 5 tonnes dead wei
weighing not less than 13 tonnes de e
plant. During compaction the surface of
2% necessary to facilitate the filling of the voids with the bli

matexial.,
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In accordance with Section 2 of this Specification +the Con ntragto
shall submit to the Engineer his preposals for the compaction of each
main type of material tc be used in the embankments, including +those
the range ol passes and the loose

in xelation to the types of plant,
depth of layer. The Contractor shall carry out site compaction
trials, supplemented by any necessary laboratory investigations using
the procedure proposed by the Contractor for earthworks and shall
satisfy the Engineer that 'all +the specified requirements regarding -
compaction will be achieved. Site compaction trials with the main

types of material likely to be encountered shall be completed before

the permane1L Wworks with corresponding materials commences.

Contractor shall provide all water necessary for compaction. The
Ater to he used shall be clcan and fresh, free from all impurities
and shall be obtained from a source approved by +the Engineer. The
Contractor shall if required by the Enginesr arrange for the analysﬁ
of water to demcnstrate compliance with this Specification.

The

v

The Contractor shall preovide all piant necessary for conveying and .

distributing water. Water - shall be evenly sprinkled on the surface
of the £ill material by machines of a type approved by the Engineer,
and capable of istributing water at a known, predetermired and’

constant rate. o .
. : =

509 MAES HAUL DIAGRAM

. The mass haul diagram which is included in the Drawings is =z g
3 i must i considered -as such by the Contractor. The f

! only and must be i
! i © measurement and quaptlt;es will be determined from the actual ground
levels and the mass haul diagram

? cross sections and final road
i < .
. adjusted accordingly.

.lu-l.

ki In the event of any realignment being instructed a revised mass hanl

diagram will be prepared for that realignment and acoreed berween the
g 354 g

Contracter and the Engineser.

cil suitable
om borrow pits, the
& gquantities and
el

In the ewvent +thet the Contractor elects <o sp
material from cuttings and substitute materi r

: mass haul diagram will not be zmended ané th
§ distances determined from the adjusted mass haul iagram as raferred
‘ Lo in the first peragraph of this clause shall apply. :

shall he

Where unsuitable materiazl 'is encountered in cuttings it
i replaced if reguired by suitable material From Loriow plits or widened
! cuttings. The mass haul diagram will be adjusted to take account of
f=1

change.
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 8poil matrerial shall he depos

will be drewn "in £ill' on the basis that

The mass haul lagram
of material obtained from cuttings will on being compacted into

embankments produce 0.8m> of £ill unless otherwise specified in the
special sSpecification. No allowance will be made tor variations in
wastage, or consolidation etc. as referred to in Clause

m
n

3
e

o

materials,
505 of this Specificationm.

SPOIL MATERIAL

Spoil material shall be material which, being obtained from cuttings,
is surplus to that regquired for £ill and/or unsuitable material from
cuttings which the Enginesr has instructed to be excluded from use as

embankments, and/or unsuitable material from Dbeneath

f£ill in
Engineer

embankments or below formation level in cguttings which the
has instructed to be spoiled,.

pogite in egpoil areae located by the
Contractor subject to the approval of the Engineer and +the . Contracter
Engineexr at least 24 hours notice of his intention to

operations at a particular locatiocn.

I

shall give the
commence spoiling

BORROW PITS

material which is regquired in addition to that provided by the

excavation, or widening of cuttings shzll be gbtained from borrow

its which shall be located by the Engineer.

B
Should the Contractor locate alternative borrow pits then he shall
obtain the Engineer's approval to such borrow pits. In such’

instances no additional payments will be made Ffor such borrow its
cver and above such payment as would have been made for borrow pits

located by the Engineer.

Thie Enginesr may dloect that materizls be selected in  borrow pits
which may incliude double handling, stockpiling and execavation in

particular areas of a borrow pit.

The Contractor shall construct all accesses, ¢lear and remove all ant
nests, vegetaticon, Dboulders and unsuitable or oversize

hills, ants’
The Contractor shall provide adegquate supervision in every

material, n
borrow pit to ensure that suitable material is not contaminated with
unsuitable material. Unsuitable material shall bhe spoiled in
accordance with Clause 510 of this Specification.

Beorrow pits shall be excavated to regular wi
be c¢leaned wup on completion so that the s
the  Thottams levalled and drained away

accordance with the provisions of Section & of

idths and shapes and sghall
e neatly trimmed and
m  the Works all in

this Specification.

PROOFROLLINg

: cuttings, benches and original

ground shall be proofrolled with a loaded scraper or +truck with a
Froorrolling shall be satistactorily

sy

All subgrazde and embankment layers,

minimum axle lcad of £ TONNES.
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5 : . . ,
i) completed before the layer is submitted to the Engineer for approval
T and snall be carried out in the presence of the Engineer. 211 such .
- proofrolling shall be at the Contractor's expense.
513 TRLIMMING OF SLOPED
iy The sliopes of cuttings and embankments shall be trimmed by hand oxr by
approved mechanical means to unifora hatters as shown on the Drawings :

or as instructed by the Engineer. Such trimming shall Dbe completed
rhe commencement of subbase construction.

'Eﬁ before

L

il Any Tock oOF boulder appearing in the face vl a cutting o embankment
shall be trimmed back -to within +he +tolerance specified and in
addition any such rock or boulder which is unstable shall be
completely rewmuved and the resulting void filled with suitable N

material compacted to the approval of the Engineer.

PODSOILING AND GRASSING

instructed by the Engineer, the Contractor shall

Where specified or
drains,

provide protection to smbankment slopes, cut faces, side
shoulders, guiding dams and spoil oc Lorrow arsas by one of the

following meansi—
{a} Grassing
{b} Topeciling and grassing

is raguired the Contractor shall plant sprigs o

Where grassing
grass at 130 mm centres. The

approved indigenocus trunner' type
Contractor shall care for and water the

established.

grass until it is firmly

ig required prior to grassing the minimum compacted
1 shall be 50 mm and the quality of +the topsoil
Light compaction shall be

where topsoiling

thickness of Lopsoi
shall be o the approval of the Engineer.
carried out to the approval of the Engineer.

he Contractor shall emsure that neither his watering nor rainfall or
infall runcff frem adjacent Aareas washes out the topsoil or grass
and any damage before ‘the grass is firmly astablished shall be
c 1

~ified at the Contractor's expense.

£
Lr

considered as cuttings in acgordance with Clause

[ 833
=D
]

Side drains are
s Section of this Specificaticn and the excavation thereof

The Enginser may during the course of
o +the dimensicns, slopes and depths
g such amendments are instructed before

it
e
[

fied as earthworks.
‘ s instruct amendments T
A side drains and providin
A completion of earthworks in the sectlon side drains will coatinue
be considered as cuttings and the excavation itheérsof classifiosd as
: earthworks. where the gide drain detail is zmended after completion ol
of earthworks in the section, then such sddi=ional exgavation shall
be classified as excavation of catchwater ins in accordance with

Section 8 of this Specification.

ot
oo
M
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316 TREATED MATERIALS

i

Lime or cement treatment if required by the Special Specification or
Drawings shall be carried out on subgrade materials that comply with
the requirements of Ssction 5 and shall be treated lu accordance with
Section 14 ¢f this Specification.

517 MEASUREMEQ? AND PRYMENT

Unless specified ctherwise, the method of computation of volumes will
be that of average end areas and centreline distances betwsen
cross-sections taken at 25m intervals. In irregular ground or tight
Engineer may dJirect +that ground cross-sections are

curvature the
taken at closer intervals.

Earthwork £i1l shall be mnmeasured by the cubic metrs of compacted

measured in the completed embankment . o separate

material
matarial +o form

measurement or payment shall be made for -excavating
embankments.

Where the mass haul diagram indicates that £i1l material is reguired
in addition to that provided by the excavation, including widening of
cuttings, and the Engineer instructs the opening of a borrow pit,

separate measurement and peyment shall be made for:-

(i) Site clearance of the borrow arez and access road per hectare

in accordance with Section 4 of this Specification. .

{ii} Remowval of topsoil (if dinstructed by the Engineer +to Dbe
stockpiled separately) from the borrow area per cubic metre in
accordance with Section 4 of this Specification.
{iii) The construction of access road, per km, in accordance with
Section 9 of this Specification.

(iv) Removal to topsoil and/or overburden, as "Speil”, from the
borrow area per cubic metre in accordance with Section 5 of

this Epecification.
1%

Excavation to spoll of unsuitable material (as defined in Clause 510
of this Specification) shall be measured as +the volume of +the
excavatlion formed. Measurement of spoll of surplus material shall be
the volume of ’'cut' +iazken from the mass bhaul diagranm

measured by
prepared in accordance with Clause 509 of *his Specification.
Material shall Dbe classified as either hard or soft in accordance
b with Clause 503 of this Specification.
]
¥ - - . —. .
| (&) Item : Fill in soft material

y : Unit : m

include for the cost
m cutting, bench or borrow
haul ol 1.0 km and depositing

The rate for £ill in soft material sha
of excavating the material ejther fr
-

Q9
b

pit, loading, %transporting a fre

-

et
!
'

y
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—

{c}

(a)

{e)}

the matarial in an embankment or other area reguiring £iil,
trimming, shaping and compacting, and complying  with the
requirements of Clauses 502, 504, 505, 508, 509, 51%, 512 and
213 of this Specification.

T+em : Fill in hard material

Unit @ m3

The rate for £iil in hard material shall include for the cost
of ewcavating the material from cutting, loading, transporting
a free haul of 1.0 km and depositing the meterizl in an
embankment or other area regquiring £i1l, breaking down the
material, production of rock fragments, trimming. shaping and
compacting, BRlinding. and complying with the requirements of
Clauses 502, 504, 505, 08, 50%, 512 and 513,

Ttem : Spoil in soft material

Unit = o3

The rata for spoil in soft material shall include £or the cost
of excavating the material, loading, transperting a free haul of
1.0 xm ané depositing the material in a spoil area, providing
trimming, shaping and topseiling spoll areas in accerdance with
Section & of this Specification, and complying with the
requirements of clauses 502, 504, 5318, 511 and 513 of this

Specification.

Ttem : &Spoil in nard material

+ H m3

rate for spoil in hard material shall include for the cost

The

of excavating the material, loading, transporting a #ree haul of
1.0 km and depositing material In spull  areas, providing
trimming, shaping and topsoiling spoil areas in accordance with

Section 6 of this Specification, and complying  with the
requirements of Clauees 502, 504, 509, 510, 513 ef this

Specification.

Item : Overnaul
Unit - m3km

overhaul shall be measured by the unit mikw  celculated a3z the

product of tverhaul Earthworks® in cublic metres and 'Overhaul
Distance’' in kilometres all as shown on Figure 5-1.

The distance betwesn the centres of volume of cut and £i111 shall
be measured along the centreline of the new rozd. Should the
Contractnr elect to haul by a different route no additional

measurement cr payment will be made.
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1.0 Km N

E(Mean Free Haul DEstc:m:e)1

Bglance Linc 1

Cumulative Volume in Cubic Metres

Distance Kilometres

Diagram showing method of computation of

freehaul and overhaul on typical mass haul section

}:E NOTES 1=
B 1) A & B are centres of volume of Free Haul Earthworks.
23 ¢ & D are centres of volume of Overhaul Earthworks.
5@ 3 M N is limit of Free Haul.
i
4) Free Haul Farthworks = ¥V
-E 5} Overhaul Barthworks = VI
) 5} Overhanl Distan;e = CD -~ 1.0
i 7 Averhacl = V1 (ODH - 1.0}m3"<_m
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rh
—r

{g)

111 volumes ZIor IamDS. siip roads, junctions, road
s, andé connections on either side of the road shall be
concentrated at +he centreline ol the road.
between the centres of volume of borrow pits and
cut to spuil material ehall be measured alon the
determined by the Engineer as feagible and
t£ +the Contractor chooses +to haul earthworks

gther longer route, computations for
rtheless he based on the distance measured
designated by the Engineer.

The distance
£i11s and for
shortest route
satisfactory.

material over some
measurement shall neve
along the shortest route

Haul Distance” for all watberials te which

The mean "Free
211 be one kilometre.

vgverhaul" shall zpply sh

ed on the basis of =& Mass Haul
gineer. 2ARY change in the cartwoIrks
subject to the Enginesr's approval.

toverhaul” shall he calculal
Diagram approved Dby the En
material wtilization shall 1 be

for the cost of haulage in excess of the

The rate shall include
ance of the haul road.

free naul and +he mainten

Ttem : Compaction of existing ground

Unit @3
ground compacted shall be calculated as

The volume of existing
and the vertical compacted

+he preduct of the plan &arez
rnickness specified.

The rates for compaction of existing ground shall include for
scarifying. supplying and mixing in water or drying
1evelling and compacting and complying with +he

material,
502, 504, 508, and 512 of this

requirements of <Clazuses
Specification.

ction of the 300mm below formation level in

Trem : Compa
cutting to 100s MDD { BASHTO 759G} A
Uniz @ omS

3

The rate for compaction of the 200 mm below formation level 1

cutting shall include for compacting underlying material

1 a
necessary to achieve the specified compaction in the 300 mm
below formaticn - level, compacting that 300 mm of subgrade in two
150 mm layers ineluding the removal of the mpper 150 mm to allow
of the lower 150 mm, scarifying, supplying ar

nd
levelling and compacting
4

5

%]

+he compaction
mixing in water oT drying the material,
and complving with flanses 502, 503, 504, sp3, 510, 511,

513 of this cpec1flcatlon.
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(hy Item : Zwtra over (&) for compaction of top 300mm O

\D

108% MUD(AASIITO T29)

Unit o
The rate foT extra over Clause 517(a} *wiil in sofk

for compaction of the 300 =mm below  formation

svating the material, loading, transporting and
+he material on & spoil axes, +rimming shaping and TORS
sccordance with section © of this Spec

spoil areas in
+o achieve the

211 additic onal excavation 1”ec:u.z.recx
depth, excavating underwater, & fres haul of
=h the reaulrements of Clauses 555 and 507

io
te} of this Specification.

Rockfill shall
be plaved.

The rate £oT rockfill shall include for the cost of
the wmaterial, ail hauls as necessary and complying
requirements of ‘Clause 507 of this Specification.

rer fabric under, over or around rockfill

Fil

(k) ZItem

2 of sach weight of fabric specified

r
1T - g ~— 3 - .
iiter fabric instructeds

o for excavation in gwamps shall jnclude for the

. overhaul will be meagured 1in sccordance with

e measurad by the number of tonnes inst

- <fabric placed under, over o zround rockiill
.':

Page 5.13

materizl™
level in
cilude £for

embankments to 100% MDD (AASHTQ T99) shall in
compacting underlying material as necessary tO achieve the
specified compaction in the T300 mm below formation level,
compacting that 300 mm of subgrade in tyo 150 mm layers.
scarifving, supplying and mixing in water or drying out the
material, jevelling and c@ cmpacting and complying with Clauses
502, 503, 504, 505, 508, 511, 512 ané 513 of this Specifica tion.
{1y ZItem ¢ sxcavation in SWampS )
Init ¢ m3

th

cost O
depositin
oiling ©
ification,
1ﬁstrucbed

hou

ructed to

providing
with the

chall be

ohe rate for filter fabric shall inciuded for the cost of the
preparation of +the  surtace Lo receiwe the filter fabric, the
provision, Lranspore, storing and laying  the fabric in
sccordance with the manufacturer’'s in astyuctions, all laps and/or
stitching and for CuLE ving with Clauses 556 and 507 of this
Speciflcation.

—
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{1

(m)

Item - Topsoiling
Pt S bt

or each situation

Fh

Unit : p2

Topsoiling shall be measured by the Sguare metre caleulated as
the net area, measured on the sliope, instructeg by the Engineer
for each differen® situation i.e., side drain , embankment, etg.

The rate for topsciling shall include for the cost of rovidin
5 J P ding

the topsoil, all hauls a5 necessary angd complying with the
reguirements of Clause 514 of this Specification.

Item : CGrassing
Unit : m? for each situation
hall be measured by the square metrra caloulated as the

s measured on the slope, instructed by the Engineer for
ferent sitvation i.e. side drains, embankments, etc,

9]
[
f
]
in
ot
et
0
n

2 rate for grassiny shall include for the cost of providing
andg estabiishing the grass sprigs - and complying with +he

n ha
reguirements of Clauses 514 of this Specification.

-
H

]

/

3
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GENERAL

Unless stated otherwise in the Special Specification, it is the
responsibility of the Contractor to select the sources of aygregates
for concrete and lean concrete, stone for bases and subbases,
bituminous mix bases, binder courses and wearing courses, chippings
for surface dressings and rockfill for swamps. Such sources shall be
designated as quarries and are defined 4in Clause 602 (a). Such
potential qUarry sites as may have been identified prior to
commencement of the Contract and were available for inspection at the
time of Tender will alse be +the respousibility orf the Contractor
should he elect to use them.

The sources of natural materials such as f£ill material for the
construction of embankments, and gravel for subbase, base, surfacing
and shoulders shall be designated as borrow pits and are defined in
Clause 602 (b), Certain borrow pits have been identified prior to

commencement of the Cuntract and the FBngineer will instruct the
Contractor as to which of these are to be utilised for the extraction

of natural materials, to be used in the Works.

Provisions are included in subsequent clauses of this Section of +he
Specification for additional borrow pits to be identified and located
by the Contractor during the Contract. Stockpile and spoil areas
shall be located by the Contractor subject to the approval of the

Engineer.
DEFINITIONS

(a) Quarry

A quarry is an open surface working from which stone is removed

by drilling and blasting for use in the Works.

(b} Rorrow pit

A Dborrow pit is a site from which material, other than stone,
removed for use in the Works.

is

A borrow pit may have been selected by the Engineer and be
available for inspection at the time of Tender or alternatively
it may be one proposed by the Contractor and approved by the

Engineer during the Contract.

{c) BStockpile area

A stockpile area is an area where material such as topsoil, fill
material, gravel or aggregate is stockpiled prior to use in the

Works.
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{d) Spoil area

A spoil area 1is a site upon which surplus or unsuitable
materials arising ocut of the Works are dumped. Surplius or
unsuitable material shall not be dumped within the road reserve
without the approval of Engineer.

603 PROVISION OF LAND

The Employer shall make available free of charge to the Contractor
and be vesponsible for acquisition of all land required for gquarries,
borrew pits, spoil and stockpile areas and for access thereto in
accordance with Section 1 of this Specification.

The location and size of quarries, borrow pits, spoll ané stockpile
areas proposed by the Contractor shall be subject to the approval of
the Engineer. The Engineer's approval may be withheld for any of the
following reasons:-—

If the guarry, borrow pit, speil or stockpile area, or access into . -
them, in the opinion of the Engineax:

(a) 1is less than 3 km from the next guarry, borrow pit, speil or
stockpile area;

{b) will have a detrimental effect on the environment;

{o} will incur reclatively high land acguisition cousts or would be
very difficult to acquire:;

{(d) is in or near an urban centre;
(e} will require an access road which is excessively long;

{f) has excessively thick layers of overburden;

{g) covers too large an area;
(k) would constitute a danger to the public:

{1} 1is an excessive distance from the location the material is to be
used or removed from; or

(3} a source of suitable material is closer at hand.

The Contractor shall inform the Engineer in writing not later than 90
days after the Engineer's order to commence work (Clause 41 of the
Conditions of Contract) of all quarries, borrow pits, spoil and
stockpile areas that the Contracter will require for the whole of the
Works and the Contractor shall programme for a periocd of 99 days from
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the date of the Contractor's written notice to the dare when the
Engineer makes the quarries, borrow pits, spoil and stockpile areas
available to the Contractor. Prior to the submission of written
notice the Contractor shall set out each quarry, borrew pit, spoil
and stockpile area with concrete beacons clearly identifying +the
areas required for working areas, stockpile areas, blasting safety
zones and access routes. The Contractor's written notice shall
include the folleowing for each quarry, borrow pit, stockpile and.
spoll area:-

(1} A plan at 1:500 scale in ink on a stable transparent material
giving details of:

{i} plot boundaries;
{ii) owners' names and addresses, and if appropriate ID nuwmbers;
{iii) the District, Location, Registration Section and Number for
each plot;

{iv) local . details such as buildings, fences, graves, types and
areas of cultivation and services, all agreed with the land
owners; and

(v} areas to be used for working areas, stockpile areas, -
bhlasting safety zones etc.

{2} cadastral maps covering the areas to be acguired.
{3) Details of the proposesd access road route.

Where Contractor uses a guarry or borrow pit identified or instructed
by the Engineer he shall obtain the Engineer's approval of the areas
required for the quarry or borrow pit and of the siting of the access
roads into the quarry or borrow pit. The Engineer may reguire the
Contractor to meodify his regquirements for any of the xeascns outlined

in (b); (c), (4), (&), ox (g}'

Where Dborrow pits, available for inspection at the time of Tender,
are instructed by the Engineer the Contractor shall satisfy himself
as to the quality and quantity of material available before providing
the information required in this Clause. Should such investigations
reveal +hat there i1s insufficient suitable material for the use for
which the borrow pit was intended, the Contractor shall immediately
inform the Engineer in writing and the Engineer shall either direct
that the borrow pit is extended or that a new borrow pit shall be
used.

The Contractor shall be vresponsible for any delays in the land
acquisition which vccur due to any of the above information being
incorrect and the 90 day period for land acguisition shall be
extended by the period of any such delay.

When a quarry, Dborrow pit, spoil or stockpile area has insufficient
suitable material or area for the use for which it was 1intended the
Contracter shall propose in writing that either an existing gquarry,
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604

605

borrow pit, spoll or stockpile area be extended or that a new quarry,
berrow pit, spoil or stockpile area shall be used. The approwval and
acquisition of such new or extended guarries, borrow pits, spoil or
stockpile areas shall be in accordance with all the above provisions
of this Clause 603 for the acquisition of the original quarries,

borrow pits, spoil or stockpile areas.

The Contractor's obligations with regard to quarries etc. as set out
above shall alsc apply to land required in accordance with Clause 124

of this Specification.

ENTRY UPCN LAND

The Contractor shall, before entering upon any land provided by the
Employer, satisfy himself that legal rights of entry have been

obtained.

Where it 1s necessary to agree levels for the calculation of
quantities, the Contractor shall not enter the area until such levels

have been agreed and the Engineer's approval obtained.

SAFETY AND PUBLIC HEALTH REQUIREMENTS

The Contractor shall comply with the Bye-laws of the Local Authority
regarding public health and safety Iin respect of the operation of
quarries, Dborrow pits, stockpile or spoil areas, and in the absence
of, or in addition to such Bye-laws, shall comply with the following

conditions -

(2) All areas being worked shall be drained and kept drained. Where
a quarry or borrow pit has been excavated so that it will not

drain naturally, it shall be kept pumped dry while being used.

(b} The Contractor shall confine his operations solely to the areas
provided and shall demarcate the boundary of the area and erect

temporary or permanent fencing as instructed by the Engineer.

(c} Where the height of any Fface exceeds 1 metre, the Contractor
shall provide., erect and maintain at his own expense stockproof
fencing and gates +to prevent unauthorised access to the top of

the working face.

{d) On completion of work all faces shall be neatly trimmed to

a

slope flatter than 1 in 4. Where this is impracticable or where
the working face 1s to be left exposed, tha adge shall bhe
permanently  fenced, as instructed by the Engineer, and
measurement and payment for such fencing shall be 1in accordance

with the requirements of Section 20 of this Specification.

{e} On completion of work temporary fences and all temporary
structures shall be demolished and removed, all latrine pits
filled 4n and drained and the site topsoiled and left neat and

tidy.
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BUb ACCESS ROADS AND TRAFFIC CONTROL

The Contractor shall comply with the provisions of Section 9 of this
Specification with regard te the construction and maintenance of
access roads to quarries, borrow pits, spoil and stockpile areas and
with regard to traffic operations thereon.

607 SITE CLEARANCE AND REMOVAL OF TOPSOIL AND OVERBURDEN

Unless otherwise instructed by the Engineer, the Contractor shall
cleax the sites of all quarries, Lorrow pits, stockpile ang spoil
areas Iin accordance with Section 4 of +this Specification, but
measurement and payment will be in accordance with this Section of
this Specificaticn.

A1l existing fences, +trees, hedges and other features which the
Engineer instructs shall not be removed or otherwise dealt with shall
Le protected in accordance with the requirements of Section 4 of this
Specification.

Unless otherwige directed by the Fngineer the Contractor zhall remove
topsoil and/or overburden from quarries, borrow pits, spoil and
stockpile areas. The Engineer shall direct whether topsoil shall be
stripped and stockpiled separately or shall be excavated and spoiled
together with the overburden. If suitable the Engineer may direct
that overburden be used in the Works.

On  completion of work in any quarry, borrow pit, spoll or stockpile
area the overburden and/or topsoil which has not been used in the
Works shall be pushed back, spread and landscaped over the area of
the quarry, borrow pit, spoil or stockpile area. Where topsoll has
been stockpiled separately it shall be pushed back and spread over
the quarry, borrxow pit, spoil or stockpile area after landscaping
unless the Engineer has instructed that it be used for topsoiling in
accordance with Section 5 of this Specification.

608 MIXING, SELECTING AND STOCKPILING OF MATERIALS

Before a Dborrow pilt is opened, the Enginser will instruct ths
Contractor as to the type of material to be excavated and the areas
and depths to be worked.

The Contractor may be required to mix the selected materials by
bulldozing into stockpiles and/or by face loading by shovel. The
stockpiles shall be formed at least six weeks before intended use for
materials which are to be treated and at least three weeks before
intended use for materials which are not to be treated.

The Contractor shall ensure that oversize material, clay, humus or
other inferior material encountered in the workings is separated from
the materials proposed for use in the Works and such inferior
material shall be ramoved to speoil.

O
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609

810

A separate stockpile shaill be used for each +ype and grading of
material. :

When removing material from stockpiles, none of the underlying
material shall be mixed with it, and generally at least the bottom
160 mm layer shall be left behind.

Should any stockpiles prove surplus to requirements the Contractor
shall spread the material over the area of the quarry or borrow pit

unless directed otherwise by the Engineer.

MATERIAL UTILIZATION

Where the Contractor uses a borrow pit, instructed by the Engineer
for use in earthworks or under 'Method B' of Section 16, 11 ang 12 of
thig Specification, for the construction of access roads, deviations,
detours, haul roads, camps, temporary works or for any other works
not part of the permanent Works then the cost of site clearance,
topsoil and coverburden removal and access roads to such borrow pits
shall be borne by the Contractor in the proportion that the volume of
material removed for the Contractor's purposes and not part of the
permanent Works bears to the total volume of material removed from
the borrow pit.

Where a borrow pit instructed by the Engineer for use in earthworks
or under 'Method B' of Sections 10, 11 or 12 of this Specification is
used ' to construct works for which there are different methods of
measuramant and payment then the guantity of scike <«learance, topsolil
and overburden removal and access roads to such borrow pits shall be
divided between each method of measurement in the proporticn that the
volume of material removed for each purpose bears to the total volume
of material removed from the borrow pit.

Wnere a borrow pit instructed by the Engineer under 'Method A' of
Sections 10, 11, or 12 of this Specification ls used to construct
several works for which there are different methods of measurement
and payment then the site clearance, topsoil and overburden removal
and access roads shall all be measured and paid for in accordance
with 'Method AT of Secticns 10, 11, or 12 of this Specificaticn.

A1l materials from borrow pits instructed by the Engineer shall only
be used for permanent Works shown on the Drawings or instructed by
the Engineer and any other use shall be subject to the Engineer's
approval. :

MEASUREMENT AND PAYMENT

Reimbursement for land acquisition shall be made in accordance with
the provisions of Sectiocn 1 of this Specification.
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No  separate measurement and payment will be made in respect of this

Section 6 of this Specification. The Contractor shall be deemed
have allowed elsewhere in his rates and prices for the cost

to
of

complying with all the requirement of this Section 6, including all

site clearance, overburden and topsoil removal, access roads

to

quarries, borrow  pits, spoil areas and stockplile areas and

reinstatement including landscaping and spreading topsoil.

Where the Engineer has instructed that overburden or topsoil is used
in the Works measurement and payment will be in accordance with the

relevant Sections of this Specification.
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701

702

703

704

SCOPE OF SECTION

This section covers all excavation and £illing operations to bridges,

box culverts, retaining walls and othex major sbtructures.

CLASSIFICATION OF EXCAVATION

(a} Hard material is material which can be excavated only after
blasting with explosives or barring and wedging or the use of a
mechanical breaker fitted with a rock point in good condition
and operated correctly. Boulders of more than 0.20m9 occuring

in soft material shall be classified as hard material.
{b) Soft material is all material other than hard material.

EXCAVATION OF FOUNDATIONS FOR STRUCTURES

The excavation of foundaticns for structures and any associated
drainage works shall be kept to the minimum. The sides of the

excavation shall be kept vertical and shall be properly timbered

or

sheet piled, shored and strutted as naceseary to prevent asubsidence

or slipping of the surrounding scil.

A1l excavated surfaces, in material other than hard material,

on

which foundations for structures are to be placed shall be compacted
to 95% MDD (AASHTO  T99) immediately before foundations are

constructed.

Excavated surfacesg in hard@ material shall be further excavated
achieve a minimum thickness of 50mm of blinding concrete.

to

Where a combination of hard and soft materials exist in the excavated
surfaces then, dependant on the proportions of existing materials,
the Contractor will either, remove a minimam of 300 mm of soft
material below underside of foundation and replace it with lean

concrete to the top of blinding level or remove a minimum of 300mm
hard material below the underside of blinding concrete and replace
with soft material compacted to 95% MDD (AASHTO T99).

The Engineer's approval of any excavation shall be obtained prior
any censtruction thereon.

EXCAVATIONS TO BE KEPT DRY

of
iz

to

All excavations shall he kept dry and the Contracter sghall take all

necessary measures to maintain excavations free from water.

Where required by the &Engineer, the sumps from which pumps operate
shall be constructed outside the area of the foundation  base.
Excessive pumping from the excavation which is liable +to cause
settlement, disturbance, or washing out of fines from the adjacent

ground will not be permitted.
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Where, in the opinion of the Enginser, the foundation has become suft
and additional excavation is required due sclely to the Contractor's
method of working, the resulting backfill shall be with approved
material or congrete as instructed by the Engineer. All such
backfill shall be at the Contractor's expense.

705 FOUNDATIONS AND ABUTMENTS CAST AGAINST IN-SITU MATERTIAL

Where shown on the Drawings or instructed by the Engineer that a
foundation  and/or  abutment shall be cast against +the in-situ
material, the excavations shall be neatly excavared to the shape
regquired., Should any over-excavation occur the space between the
foundation and/or abutment and the in-situ material shall be
backfilled with Class 15/20 concrete or with the same grade of
concrete as the foundatlon andsor abutment and shall be placed in
advance of the concrete for the foundation and/or abutment. A1l such
backfill shall be at the Contractor's expense.

706 SURPLUS EXCAVATED AND BACKFILLING MATERIALS

Surplus excavated material shall be taken to spoil areas or may be
used in adiacent earthworks if suitable.

The Engineer's approval must be obtained to the Contractor's proposeaed
material for backfilling and f£illing behind and around a structure.

707 BACKFILLING OF EXCAVATIONS AND FILLING FOR STRUCTURES

No filling around a structure or backfill in a trench or excavation
shall commence, neither shall a structure be leaded, without the
approval of the Engineer.

The sequence of filling and backfilling behind and around a structure
and the maximum difference in height at any time between fill levels
shall as directed by the Engineer.

A1l £illing and backfilling shall be with selected materials approved
by the Engineer, brought up in horizontal layers not exceeding 150 mm
compacted thickness. Each layer shall be thoroughly mixed, watered
or dried as necessary, and compacted to a minimum dry density of 95%
MDD {(AASHTO T99).

Timbering and sheeting left in for the purpose of supporting the
excavation shall be eased up 150 mm at a time in step with the
backfill lavyer. Where instructed by the Engineer, timbering or
sheeting shall be left in place.

Where instructed, or shown on the Drawings, selected granular f£ill
material andfor porous filter material approved by the Engineer shall
be placed. A sliding form or other approved means shall be used
during backfilling such +hat the porous filter, is brought up and
compacted at least 150 mm ahead of the selected granular f£ill
material and that the selected granular £ill 1is brought up and
compacted at least 150 mm ahead of the adjacent earthworks £ill. The
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interface Dbetween selected granular material to this Section of the
Specification and the adjacent earthworks to Section 5 of @ this
Specification shall be as shown on the Drawings or as instructed by
the Engineer. Where selected granular £ill material is not
ingtructed the Contractor ghall backfill +the oxcavation behind and
arcund the structure and up to ground level using the excavated
material. Above ground level +the Contractor shall wuse the same
material as that being used for the adjacent embankment.

708 PROTECTION OF STRUCTURES

The Contractor shall furnish, construcl and maintaln all necessary
cofferdams, c¢ribs, channels, flumes and other diversion and
protection works and shall furnish, install, maintain ang operate all
necessary pumping and other equipment for the exclusion or removal of
water from various parts of the Works.

Lrawings for cofferdams and other proposed temporary installations
shall be submlitted to the kEngineer before commencement of +the work.
The Contractor shall avoid any measures in the proposed installations
which will cause flooding or endanger the safety of persons or
property upstream or downstream of the site.

Ali such structures shall be removed on completion of the works
unless otherwise instructed by the Engineer.

709 EXCAVATIONS FOR RIVER TRAINING AND NEW WATERCOQURSES

Excavations carried out in the diversion, cnlargement, dJdeepening or
straightening of streams and rivers or in the formation of new
watercourses shall be performed as shown on the Drawings or as
instructed by the Engineer, and may include site clearance, trimming
of slopes, grading of beds and disposal of the excavated materials.

Where water courses have to be diverted, the original channels shall
be cleared of all vegetable growth and sofi deposits and carefully
f£filled in with approved materials, deposited and compacted as
ingtructed by the Engineer.

710 STONE PITCHING

Where shown on the Drawings or directed by the Engineer +the
Contractor shall excavate for, trim te line and level, provide and
lay stone pitching.

Stone  pitching shall be formed of hard satone, 7Toughly dressed
square. The least dimension of anv stone shall not be less than 200
mm, and the volume not less than 0.0l m3. No rounded boulders shall
be used.

The stones shall be set on edge and securely bedded with the largest
dimensions at right angles to the flow of water, fitted clesely
togethar so ag to leave only a minimum of voids betwecn the stones
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which shall be filled in with suitably shaped and tightly waedged
spalls. The top of the pitching shall be finished flush with the

adjacent material.

where grout 1is specified, a 1:4 cement : sand mortar shall be rammed
into the wetted interstices and smoothed off flush with the pitched
face.

711 GABIONS

Whexe shown on the Drawings or directed by the Engineer the
Contractor shall excavate for, trim to line and level, provide and
erect gabions including providing selected rock, crushed if
necessary, packed and compacted inside the gabions.

Gabions shall include gabion mattresses and gabion boxes and for the
purposes of construction and method of measurement and payment no
distinction shall be made between them.

Gabions shall be "Maccaferri" boxes and/or “Reno® mattresses both
with diaphragms at 1 metre centres, or similar approved. The maximum
mesh size shall be 100 mm x 120 mm for boxes and 60 mm x 80 wmm for
mattresses. The wire wused for the construction of gabions shall
unless otherwise instructed by the Engineer comply with  the
requirements of Table 7 - 1.

TABLE 7 ~ 1

Diameter (mm) Galvanising {g/m%)
Mesh Box 3.4 275
Mattress 2.7 2640
Binder Box 2.2 240
Mattress 2.2 240
Selvedge Box ) 3.9 290
Mattress 3.4 275

Ail wire shall be to BS 1052 having a tensile strength of not less
than 40kg/mm?

Galvanizing shall comply with the reguirements of BS 443,

Gabions shall be constructed to the shapes and dimensions as shown on
the Drawings or given in the Special Specification or as directed by
the Engineer. Gabions, as constructed shall be within a +olerance of
* 5% on the height or width 4instructed and + 3% on the length
instructed. -
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The alignment of the gabion shall be correcl within a tolerance of
100mm of the instructed alignment and the level of any course of
gabion shall be correct to within a tolerance of 50mm of the
instructed level. In addition adjacent gabions shall not vary by
more than 25mm in line and/or level from each other.

The surface upon which gabions are to be laid shall be compacted to a
minimum dry density of 9$5% MDD {AASHTO T99) and trimmed to the
specified level or shape.

Joints in gabions shall be stitched together with 600mm minimum
lengths of binder wire, with at least cne stitch per 50mm, and each
end of the wire shall be fixed with at least two turns upon itself.

Adjacent gabions shall be stitched together with binder wire along
all touching edges.

Cabion boxes shall be laid with broken bond throughout to avoid
continuous Joints both horizontally and vertically. Pre~tensioning
of gabions shall be subject to the approval of the Engineer.

Gabicns shall be handpacked with broken rock of 150 mm minimom
dimension and 360mm maximum dimension. The sides shall be packed
first in the form of a wall, using the largest pieces, with the
majority placed as headers with broken Jjoints to present a neat
cutside face. The interior of the gabion shall be hand packed with
smaller pieces and the top layers shall be finished off with larger
pieces. The whole interior and top lavers shall be packed tight and
hammered into place.

Where instructed by the Engineer the Contractor shall place filter
Fabric ('Terram® or similar approved} behind gabion faces in contact
with existing or backfilled ground. The Contractor shall ensure that
the filter fabric is not damaged during the construction or
backfilling around the gabion works and any damaged or torn fabric
shall be replaced at the Contractor's expense. The filter fabric
shall be installed in accordance with the manufacturer®s instructions
and the filter fabric shall not be left exposed to sunlight for more
than 3 weeks.

At the back face and ends of completed gabion work or where shown on
the Drawings or instructed by the Engineer the existing soil shall be
backfilled, thoroughly compacted against the sides of the gabions and
finished flush with the top surface of the gabion.

On completion of gabion construction the exposed 3joints shall be
painted with a thick bitumen to the approval of the Engineer to
discourage vandalism.

RIP~-RAP

Stone for rip-rap shall consist of well shaped hard dense durable
rock. At least 50 per cent of the pieces shall have a volume greater
that 0.03m® and not more than 5 per cent shall have a volume of less
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than 0.01lm3. Where instructed by the Engineer or shown on the
Drawings the stones shall be laid with close joints from the bottom
of the slope of embankment, or existing gound upward, the larger of
the stones being laid at the bottom. The gurface ghall be hand
packed, carefully bedded and tightly wedged with suitable spalls to
form an even surface. Alternatively the Engineer may direct that the
stones are dumped from above and that the rip-rap is roughly dressed
to the dimensions shown on the Drawings or instructed by the Engineer.

713 MEASUREMENT AND PAYMENT
{a) Item : Excavate for structures in soft material
Unit : m3

Excavate for structures in soft material shall be measured by
the cubic metre, calculated as the product of the net plan area
0of the foundation to be excavated and the average depthh of the
excavation. No allowance will be made for working space. The
average depth shall be calculated as the difference between the
original ground level as agreed between +the Engineer and the
Contractor cor the formation level, whichever 1is the lower, and
the regquired level.

The rate £for excavate for structures in soft material shall
include for the cost of excavation to any depth, compaction at
the foundation level of +the excavation, backfilling with the
cxeavated material or removing the excavated material +to spoil
if it is unsuitable or surplus to requirements, and complying
with the regquirements of Clauses 702, 703, 704, 705, 706, 707
and 708 of this Specification.

(b} Item : River training in soft material

Unit s m3

River +training in soft material shall be measured by the cubic
metre, calculated as the product of the average end areas
measured at intervals of not greater than 1i0m along the
centreline of the area to be excavated and the length of the
excavation. The end areas shall be calculated from existing
ground levels or existing river or stream prefiles taken prior
to commencement of excavation and the cross—section shown on the
Drawings or instructed by the Engineer.

The rate fof river training in soft material shall include for
the cost of excavation to any depth and te any bed width,
disposal of the excavated material to spoil and compliance with
the requirements of Clauses 702, 704, 708 and 709 of this
Specificaticn.
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{g¢) Item : Backfill to existing channelg in soft material
Unit : m°®

()

{e)

(£)

Backfill in soft material to existing channels shall be measured
in accordance with Clause 713 (b) of this Specification.

The rate for backfill in soft material +to existing channels
shall include for excavating the material to be used for
backfill, clearing vegetation from the channel, transporting,
depositing and compacting the material in the existing channel
all hauls as necessary and complying with Clause 709 of this
Specification.

Item : Extra over (a) and (b} for excavatlon ln hard
material

Unit : m3

Hard material encountered in any excavation covered by Clause
713 (a) and (b} of this Specification shall be measured by the
cubic metre, calculated as the product of the average end areas
measured at intervals agreed with the Engineer along the
centreline of the excavation and the length over which hard
material is encountered. The end areas shall be calculated f£from
levels taken on top of the hard material prior to excavation and
levels taken after excavation of the hard material or to the
levels instructed whichever is the higher.

The rate for extra over Clause 713(a) and (b} for excavation in
hard material shall include for the cost of excavation to any
depth and compliance with the reguircments of Clauses 702, 7032,
704, 705, 706, 707, 708 and 709 of this Specification.

Item : Porous filter material

Unit = m3

Porous filter material shall be measured by the cuble metre,
calculated as the plan area instructed to be backfilled with
porous filter material and the average depth of porous filter
material instructed to be placed.

The rate for porous filter material shall include for the cost
of providing the material, backfilling at any depth, all hauls
as necessary and complying with the requirements of Clause 707
of this Specification.

Item ¢ Selected granniar fill material

Unit : m3

Selected granular £ill material shall be measured by the cubic
metre, calculated as the plan area instructed to be backfilled
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with selecgted granular £ill material and the averaye dJdepth of
selected granular £ill material instructed.

The rate for selected granular £ill material shall include for
the cost of providing the material, backfilling at any depth,
all hauls as necessary and complying with Clauses 702, 703, 704,
705, 706, 707 and 708 of this Specification.

{(g) Item : Stone pitching

Onitx : m2

Stone pitching shall be measured by the square metre calculated
as the net area, measured on the slope, instructed by the
Engineer.

The rate for stone pitching shall include for the cest of
excavating, trimming to line and level, providing and laying the
stone and of complying with the requirements of Clause 710 of
this Specificaticn.

(h) Item : Extra over (g} for grout

Unit : m2

Grouting of the stone pitching covered by Clause 713 (g) of this
Specification shall be measured by the sgquare netre of stone
pitching instructed by the Engineer to be grouted.

The extra over rate for grouting of stone pitching shall include
for providing the sand, cement, mertar, wetting of the stone to
he grouted, ramming the grout 1into the interstices and
smoothing off flush with +the pitched face and complying with
Clause 710 of this Specification.

(i) Item : Excavate for gabions in soft material

Unit : m3

Excavate for gabions 1in soft material shall be measured by the.
cubic metre, calculated as the product of the net plan area of
the gabion to be excavated and the average depth of the
excavation. ¥No allowance will be made for working space. The
average depth shall be calculated as the difference between the
original ground level as agreed between the Engineer and the
Contractor or the fermation level or drain profile which ever is
the lower, and the reguired level.

The rate for excavate for gabions in soft material shall include
for the cost of excavatlon to any depth, compaction of the
surfaces to receive the gabions, backfilling with the excavated
material or removing the excavated material to spoil if surplus
to requirements, and complying with the requirements of Clauses
702, 703, 704, 706, 707, 708 and 711 of this Specification.
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(1)

{k)

(1)

Item : Extra over {i) for excavation in hard material

Unit : m3

Hard material encouutered in any excavaticon covered by Clause
713 (i) of this Specification shall be measured by the cubic
metre, calculated as the producst of the average end areas
measured at intervals agreed with the Engineer along the
centreline of the excavation and the length over which the hard
material is encountered. The end areas shall be calculated from
levels taken on top of the hard material prior to excavation and
levels taken after excavation of the hard material or to the
levels instructed whichever is the higher.

The rate for extra nver Clanse 713 (i) of this Specification for
excavation in hard material shall be extra over that for
excavating in soft material and shall include for the cost of
excavation to any depth and compliance with the requirements of
Clauses 702, 703, 704, 708, 707, 708 and 711 of this
Specification.

Item : Cabion mesh
Unit : m

Gabion mesh shall be measured by the square metre calculated as
the net area of material reguired +to construct the gabions,
including diaphragms.

The rate for gabion mesh shall include for the cost of providing
and fixing the mesh and the cost of complying with requirements

of Clause 711 of this Specification.

Item : Rockfill to gabions

Unit = w>

Rockfill to gabions shall be measured by the cubic metre
caloulated as the wvnlume of the gabions instructed to be placed.

The rate for rockfill to gabions shall include for the cost of
providing, hauling and placing the rock and the cost of
complying with the reguirements of Clause 711 of this
Specification.
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{m} Ttem : Filter fabric under and/or behind gabions
Unit : m? of each weight of fabric specified

{n)

(o)

The filter Ffabric placed under and/or behind gabions shall
be measured as the net area of filter fabric instructed.

The rate for filter fabric¢ shall include for +the cost of
the preparation of +the surface to receive the filter
fabric, the provisiomn, transport, storing and 1laying the
fabric in accordance with the manufacturer's instructions,
all laps and/or stitching and for complying with the
requirements of Clause 711 of this Specification.

Item : Dumped rip-rap

Unit : md

Rip~rap shall be measured by the cubic metre calculated
from the dimensions giwven on the DPrawings or instructed by
the Engineer.

The = rate for dJdumped rip-rap shall include for the cost of
providing, dumping and roughly dressing the rip-rap and
complying with the regquirements of Clause 712 of this
Specification.

Ttem : Close jointed rip-rap

Unit : md

Close jointed rip-rap shall be measured as the wvolume of
close jointed rip-rap instructed to be placed.

The rate for close jointed rip-rap shall include for the
cost of providing, dumping and close jeinting the rip-rap
and complying with the reguirements of Clause 712 of this

Specification.
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SCOPE QF SECTION

This section covers the following:-

(a) The provision and installation of circular concrete  pipe
mulverts, mnestable and multiplate coxrugabed metdal pipe culverts
and arches and half round channels.

{b} The construction of minor structures including culvert inlet and
outlet structures, scour checks, catchpits, cascades and the
like.

{¢} The construction ol dralnage protection works including rip-rap,
stone pitching and gabions.

{(d) The excavation and/for f£fill and all work asenciated with the
construction of;:;-

- trenches to receive culverts
- inlets drains

- outfall drains

- mitre drains

- cut—-cff drains

- subsoil drains

- catchwater drains

- minor structures

- scour checks

- erosion protection works
- guiding dams.

Side drains are covered in Section 5 of +his Specification.

Concrete box culverts are covered in Sections 7 and 17 of +his
Specification.

ORDER OF WORKS

{a) The Drawings give a guide only to the location and size of each
culvert. Precise details of length, skew and invert levels will
be 1issued to the Contractor from time +o time ag conskruction
proceeds. The Contractor sheuld allow in his programme a period
of 30 days between submission of cross-sections in accordance
with Section 3 of this Specification and the issue of precise
culvert details.

{5} All culverts and drainage works shall be carefully programmed
and the Contractor =hall normally allow in hig programme
(submitted under Clause 14 of the Conditions of Contract} for
the completion of all pipe culverts and drainage works prior to
the construction of embankments over or beside them.

(¢} Where the Contractor considers that drainage conditions are such
that it is not necessary to construct a pipe culvert ahead of
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the embankment, the Engineer may consent to its installation
after construction of the embankment on the following conditions:

{i) that the Contractor will be responsible for any damage or
delays to the culvert or to the embankment earthworks; and

(ii) that the construction of the culvert shall follow
immediately upon the substantial completion of the
embankment earthworks.

(&) Where culverts are to be constructed under a road formation in
cutting, excavation and backfill shall be carried out after the
bulk earthworks are complete but bLefore the pProcessing of the
300mm  layer below formation level in cuttings. The Engineer may
consent to the excavation for these culverts being carried out
bafore the earthworks are completed but payment for +he
excavation of the +trench will only be made for the volume
excavated below formation level. . - o

CLASSIFPICATICH QF EXCAVATION

All excavation for culverts and drainage works shall be classified as
follows:~

{a) Hard material is material which c¢an be excavated only after
blasting with explosives or barring and wedging or the use of a
mechanical breaker fitted with a rock point in good condition
and operated correctly. Boulders of more than 0.20 m3 occurring
in soft material shall be classified as hard material,

(b) Soft material is all material other than hard material.

EXCAVATION FOR CULVERTS AND DRAINAGE WORKS

The Contractor shall carry out all excavations for culverts and
drainage works to the lines, levels, inclinations, and dimensions
shown on the Drawings or instructed by the Engineer.

Should excavations be effected to a greater depth or width than is
necessary, then the Contractor shall at his own expense hack£ill the
excess excavation with approved materials, compacted to the density
of the adjacent ground, to the correct levels and dimensions all to
the approval of the Engineer.

The Contractor shall carefully set aside the various suitable
materials encountered so that they may be reused for backfilling. If
excavated materials are unsuitable +ha Contractor may spoil the
material only after approval by the Engineer.

All excavations shall be kept clean and free from water, and the
Contractor shall dig diversion channels, erect cofferdams or
otherwise de-~water the excavation.
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Where, in the opinion of the Engineer, the surface of the excavation
has become scft or unsuitable due to the Contractor’'s method of
working, the Contractor shall at his own expense remove and replace
the unsuitable material with non-structural concrete as specified in
Section 17 of this Specification or other approved matexial as
instructed by the Engineer.

The final excavated surface in soft material on which culverts or
structures are to be constructed shall be compacted to a dry density
of at least 95% MDD (AASHTO T99) to a depth of 150 mm. All particles
larger than 20 mm shall be remcved prior to compaction.

For culverts which are to be constructed approximately on the
existing ground after the removal of topsoil, the Contractor shall
level the existing ground by excavating and/or filling in layers. He
shall then compact the ground for 150 mm below invert or underside of
bedding material to a dry density of 95% MDD (AASHTO T99) such that
the foundation for the culvert or bedding is true to grade and of
uniform density over Lhe whole length of the culvert.

The Engineer’s approval to the final excavated surface shall be
ocbtained prior to the installation of culverts or the construction of
structures.

The sides of pits, trenches and other excavations shall, where
required, be adequately timbered and supported, and all such
excavations shall be of sufficient size to enable the pipes and
concrete to be laid accurately, and proper refilling and compaction
to be carried out.

Where instructed by the Engineer, shoring and supporting timber shall
be left in trenches or other excavations.

Where ground conditions are such that a satisfactory foundation
cannct be achieved the Contractor shall, if instructed by the
Engineer, remove the unsuitable material either untlil a suitable
material 1s encountered or to the depth and width instructed by the
Engineer., The Contractor shall backfill the resultant excavation
with approved material to a dry density of 95% MDD (AASHTO T99).
Approved material may inciude rockfill as specified in Clause S07 of
this Specification and/or selected backfill material in accordance
Clause 812 of this Specification.

8905 EXACAVATION IN HARD MATERIAL

{a) For concrete pipe culverts

Where hard material is encountered in trenches for concrete pipe
culverts, it shall be excavated sc that ne hard material
protrudes within 50 mm of the underside of the pipe barrel. A
requlating layer of non-structural concrete of minimum thickness
50 mm shall be placed and compacted on the excavated hard
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material surface, the top of which shall he at the lavel of the
underside of the pipe barrel. The maximum  thickness of
requlating layer shall be 150 mm. Where Poth soft and hard
material are encountered in the trench either the soft material
shall Dbe removed to a depth of 300 mm or to such depth as
instructed by the Engineer, or if directed by the Engineer the
hard material shall be removed to a depth of 300 mm or to such
depth as instructed by Engineer and backfilled to 95% MDD
(AASHTO T99) with similar material to that in the remainder of
the trench invert.

{b} For metal pipe culverts

Where hard material is encountered in trenches for corrugated
metal pipe culverts, it shall be excavaled Lo a depth o©f 150 nmm
below the invert level of the culvert and replaced with 150 mm
of sand or other approved material to provide a firm but
flexible bed for the culvert. Where both soft and hard material
are encountered in the trench the hard material shall be removed
to a depth of 300mm or to such depth as instructed by <the
Engineer and backfilled +to 95% MDD {AASHTC T99) with similar
material to thal in the remainder of the trench invert.

{c) For minor structures

In accordance with the relevant sections of Clause 703 of this
Specification.

WATER IN EXCAVATION

The Contractor shall at his own expense make good any damage caused
by prolonged and/or excessiva pumping and shall take all precautions
necessary for the safety of adjoining structures and buildings by
shoring or otherwise, during the time that excavations are open.

CONCRETE PIPES

Concrete pipes shall be manufactured and tested in dccordance with
Section 2 of this Specification.

CORRUGATED METAL PIPES AND ARCHES

Corrugated metal pipes and arches shall comply with Section 2 of this
Specification.

BEDRING AND LAYING OF PIPE CULVERTS

Pipe culverts shall normally be bedded directly on in-situ soft
material. Where the in-situ material is unsuitable the invert chall
be excavated and backfilled as specified in Clause 804 and Clause
B05 of this Specification.
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{a} Bedding and laying of concrete pipe culverts on in-situ or
imported soft material or imported granular material.

The bottem of the excavation shall be cempacted to 95% MDD
(AASHTO T99) and shapad Lo the lower part of the pipe such that
the barrel of the culvert rests on it over a width of at least
one third of its diameter, and throughout the length of barrel.

Voids shall be formed under the joints and sockets so that
adequate space is provided under the pipe to form the joint.
When the joint has been formed the wvoid shall be packed hara
with bedding material. The underside o©of the barrel shall be
packed hard with selected fill material with a maximum particle
size of 20 mm, at a suitable moisture content, and rammed solid.

(b) Bedding and laying of concrete pPipes on a concrete bed

Where pipes are laid on a concrete bed the pipes shall be bedded
on 1:3 cement:sand mortar at least 50 mm thick, 150 mm wide angd
extending the full length of the barrel,

After the Jjoints have been formed, ceoncrete Class 15/20¢ shall be
packed hard under the barrel and sockets of the culvert and
extending upwards on each side of the Pipe to the height shown
on the Drawings.

{¢) Bedding and laying of metal culverts

All pipes shall be laid, bedded and Jjeinted in  accordance with
the manufacturer's recommendations.

Where shown on the Drawings the excavation shall be trimmed +o
the contour of the base of the culvert and a bed of fine
granular material not less than 75 mm thick shall be placed,
compacted and shaped to enable the culvert to be bedded.

Unless otherwise directed, all pipes shall be painted prior to
assembly both inside and out with one coat of purpose made
bituminous paint, approved by the Engineer. During assembly
both areas of pipe sections in contack shall be painted with a
second cecat of purpose made bituminous paint immaediately prior
to fixing.

After assembly all pipes shall be painted over the exposad area
outside with a further coat of purpose made bituminous paint,
and all pipes of 1.2 m diameter and ever shail also be painted
internally.

Pipe laying shall be started at the inlet end with the separate
sections tirmly Jointed together and with outside laps of
circumferential joints pointing upstream. With the permission
of the Engineer pipes may be assembled out of the trench and
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lowered in, in which case particular care shall be taken to
ensure the barrels are properly bedded along the whole length.
Outside laps of longitudinal joints shall point downwards.

Multiple installations <¢hall be laid with centrelines parallel.
Unless otherwise instructed or shown on the Drawings, the clear
distance between barrels of adjacent pipes shall be at least
equal to one half the diameter of the pipes.

Where instructed by the Engineer the gradeline shall be cambered
to allow for future settlement.

81¢ JOINTING CONCRETE PIPES

{a) Rigid ijoints

When laying rigid jointed concrete pipes with integral sockets,
before entering a pipe spigot into its socket, both spigot and
socket shall bLe clean and free from mud, oil, grease or other
deleterious matter. A gasket of tarred hemp varn, cut to length
so that it forms a butt joint at the crown of the pipe, shall be
wrapped round the spigot which shall then be fully entered into
the socket and the gasket caulked up hard into the joint. The
joint shall then be filled completely with a plastic mortar
composed of one part of cement to two parts of sand and finished
off with a fillet at an angle of 459,

Rigid jointed sleeves used to join two spigots shall be jointed
in the same manner as integral zockets.

If the Drawings require ogee jointed pipes to be laid with a
mortar joint, the joint shall be made at the time of laying.
Mortar as described above shall be applied to the lower
semi-circumference of the socket and to the upper
semi-circumference of the spigot and the pipe shall be drawn
hard into the socket. The outside of the joint shall be pointed
up with a fillet of 1:2 cement:sand mortar, 75 mm wide and 25 mm
thick, all the way round and central over the joint.

All pipes shall be saturated with water before jointing and
shall be scraped, c¢leaned inside and the joint flushed up with
1:2 cement: sand mortar.

A1l joints shall be protected from the wind, sun and rain by a
covering approved by the Engineer, and shall he kept constantly
damp for a period of at least three days.

The pipes shall not be disturbed in any way Ffor at Lleast 48
hours after jolinting.
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(b} Flexible joints

Flexible joints between concrete pipes having integral sockets
may Dbe formed by a shaped rubber gasket fitted within the socket
or by a rubber ring of circular cross section (O~ring) placed on
the pipe spigot. The type of flexible joint to be used shall be
subject to the approval of the Engineer, :

Before any joint is made all parts of the jeint shall be c¢lean
and free from mud, oil, grease or other deleteriocus matter.

Pixed gaskels shall be lubricated strictly in accordance with
the manufacturer's recommendations. O-ring gaskets shall not be
lubricated. Components of flexible joints from different
manufacturers shall not be used together.

The spigot of the pipe to be 1laid shall be entered into the
socket of the previous pipe with the two pipes in line, and a
Tirm steady pressure exerted on the end of the pipe being laid.
If necessary a 3jack anchored round the collar of the previous
pipe shall be used to pull in pipes. The spigot shall be pulled
hard inteo the sockat and then eased beck Llie distance
recommended by the manufacturer to provide flexibility in the
joint.

After Jjointing, the position of O=rings shall be tested with a
feeler to ensure that they are correctly positioned. If any
ring shows a significant departure from a line following a pipe
circumfexrence, the jeoint shall be broken and remade using a new
ring.

Where plain ended pipes are connected by a sleave incorporating
flexible joints, the joints shall be made as described for pipes
with integral socketz. The joint between the first pipe and the
sleeve shall be completed before the second pipe 1is inserted
inte the slseve.

The annular space inside the socket of each pipe or sleeve but
outside the gasket shall be filled with puddled clay, uncaulked
yarn or other suitable material approved by the Engineer to
prevent the entry of stones,

{c) Pipe ends
Unless otherwise specified pipe ends shall be left square.

811 CONCRETE BEDS, SURROUNDS AND HAUNCHES

The floor of the trench shall be thorcughly cleaned trimmed and
compacted before any bed, surround or haunch is placed and shall be
subject to approval by the Engineer bafore concreting is commenced.
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All concrete for beds, surrounds and haunches shall be Class 15/20
complying with Section 17 of this Specification formed +o the
dimensions shown on the Drawings or instructed by the Engineer.

Unless otherwise instructed by the Engincer, 150 wmm of concrete
surround shall be provided +to concrete pipes in the following
circumstances:

(a) concrete pipes up to and including 600 mm diameter with less
than 0.60 m cover or more than 3.0 m of cover;

{h) concrete pipes over 600 mm diameter and aot exceeding SU0 mm
diameter with less than 1.0 m of cover or more than 3.0 m of

cover; and

{¢) concrete pipes over 900 mm diameter, at any depth.

812 BACKFILL

Backfill for concrete and metal pipes and minor drainage structures
shall be obtained from the material excavated in forming +the
excavation and in the event of there being insufficient excavatad
material or the culvert 4is laid close to or above existing ground
then selected backfill shall be obtained from borrow pits. A1l
backfill whether from excavated material or borrow pits shall have a
CBR of at least 5 measured after 4 day soak on laboratory mix
compacted to 95% MDD (AASHTO 1793), a Plasticity Index of less than
35%, a maximum particle size of 20 mm and shall be compacted to a dry
density of 95% MDD (AASHTO 1993,

For pipe culverts which have been placed and where no concrete haunch
or surround is called for, selected Ffill material, consisting of the
finest avallable from the excavation shall be placed in layers not
exceeding 150 mm loose thickness and water shall be uniformly mixed
in or the material dried out, such that the moisture content at the
time of compaction shall be between 75% and 105% of the OUptimum
Moisture Content (AASHTO T99) and thoroughly compacted along the
remainder of the underside of the barrel of the pipe and in the Joint
holes. Similar selected material shall then be laid in layers, not
exceeding 150 mm loose thickness, mixed, dried or watered as
necessary and compacted, and brought up uniformly on both sides of
the pipe up to a2 height of not less than 300 mm over the Cr'own.

The remainder of the trench shall then be backfilled with the hest
selected material available, placed in layers not exceeding 156 mm
loose thickness, mixed, watered or dried as necesgary, and compacted.

All backfilling material shall be compacted to a minimum dry density
of 95% of MDD (AASHTO T99).

Timbering and sheeting left in for the purposes of supporting the
excavation shall be eased up 150 mm at a time in step with the
backfill layer and compaction of the backfill shall be achieved underx
and behind such timber and sheeting.
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For pipe culverts which have been constructed close to, above or
where the culvert protrudes above the existing ground the backfilling
undexr the flanks and alongside and over the culverts shall be placed
and compacted in layers not exceeding 150 mm after compaction to a
density of at least the density reguired for the material in
adjoining layers of fill. The width of backfilling along the flanks
of the culvert shall be at least (2+1.5h)metres from each side of the
culvert (Where 'h' is the height from the underside of the layer
being compacted to the grown of the pipe in metres). All existing
ground under this backfill shall be compacted tc 95% MDD {AASHTO T99)
to a depth of 15C mm.

The material used for £illing alongside the culvert above existing
ground shall be the same material as will be used for +he adjacent
£ill and no additional pavment will be made other than that provided
for the fill in Section 5 of this Specification.

Backfilling shall be carried ocut simultaneously and egually on both
sides of the culvert to avoid unequal lateral forces.

In all cases there shall be cover of at least 500 mm over the crown
of the culvert bhefore canstruction equipment is driven over it unless
other protective measures approved by the Engineer have been provided.

Where instructed by the Engineer +that the acidity of the material
used for backfilling shall be neutralised, the Contractor shall add
5% of 1lime by weight, or such other quantity as the Engineer may
instruct, to the fill material throughout the width and depth
ingtructed by the Enginecer. The lime shall be evenly spread over the
surface of each layer of £ill material and shall De mixed in with
rakes and the moisture content adjusted as necessary before it is
compacted.

813 HALF ROUND CONCRETE CHANNELS

600 mm diameter half rovund concrete channels shall comply with
Section 2 of this Specification except that they will not be subject
to a load test. Where a channel is cast in pipe moulds, every care
shall bhe taken to see that the battens separating the +two halves are
rigidly secured to the mould, the e@dges of the channel are parallel
to the axis of the barrel, and each channel is of identical shape.

The excavation to receive the half round concrete channels shall be
compacted to 95% MDD (AASHTO T99) to a depth of 150 mm and shaped as
shown on the Drawings before the channel is laid. The invert of the
trench shall be acaurately excavated to line and lewel and shaped so
that the barrel of the channel rests on a width of one third of its
diameter and throughout the length of the barrel.
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After the channel is laid selected f£fill material shall bhe placed,
watered 1if necessary, and compacted against the sides of the channel
for the remainder of the height so that the channel is rigidly held
in position before the next length is lajd. Joints shall be made by
placing a thick covering of 1:3 cement mortar on the joint face of
the section already installed before driving the next channel section
hard up against it. The excess mortar squeezed out of the joint
shall be neatly trowelled off to a smooth invert.

All channel ends shall be soaked with water for one hour before
jointing and all joints shall be protected from the wind, sun angd
rain by a covering acceptable. to the Engineer and shall be kept
constantly damp for a pericd of at least 3 days after forming.

814 SITREOTTI. DRAINS

A subsoil drain includes any type of drain designed to collect
groundwater whether this is rising from below or percolating from the
surface and may or may not include a pipe. It may also include
impermeable membranes above or below the pipe or permeable filter
membranes all as detailed on the Drawings, or instructed by the
Engineer during the c¢ourse of the WoOYks. Instructions for subsoil
drains in cuttings will not generally be given until the bulk
earthworks are complete within that particular cutting and subsoil
draing that are instructed shall be completed before the work on the
adjacent 300 mm layer below formation commences.

Trenches for subsoil drains shall be not less than 9.5 m wide or the
outside dlameter of the pipe plus 0.3m whichever is the greater.
Concrete pipes shall comply with Section 2 of +his Specification and
shall be laid with joints open by 10 mm.

The filling in subsocil drains shall be clean hard crushed rock or
gravel, and, in soils where fines are not iiable to migrate, the
grading shall be in accordance with BS 882 for 37.5 mm maximum size
graded aggregate or as otherwise instructed by the Engineer.

Where more than one size of stone is required in a trench, the
different sizes chall be kept Separate by temporary metal or plywood
baffles which shall be removed when the filling is compleke, or by
other suitable means acceptable to the Engineer.

Where permeable filter membranes are instructed they shall be
‘Terram' or similar approved material. Transverse joints shall De
lapped by at least 0.5m with the upstream material laid on top.
Longitudinal jeoints shall ke stltched together. ‘lerram’' or similar
approved material shall not be left exposed to sunlight for more than
3 weeks, and shall be installed in accordance with the manufacturer's
instructions.

815 PROTECTICON WORK

Where shown on the Drawings or instructed by the Engineer the
Contractor shall provide and place protection works.
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Protection work in connection with drainage channels, culvert inlets
and outlets and river training will consist generally of stone
pitching, gabions or rip-rap in accordance with Section 7 of this
Specification.

21¢ MINOR DRAINAGE STRUCTURES

Minor drainage structures shall include culvert inlet and outlet
structures, catchpits, cascades, spillways and the like. Typical
details are shown on the Drawings but working details will be issued
by the Engineer from time to time during the Contract.

Concrete for minor drainage structures shall be Class 2(/20 in
accordance with Section 17 of this Specification unless otherwise
shown on the Drawings. The surface finish shall be UFl for unformed
surfaces and Clags Fl for formed suxfaces,

Unless otherwise specified or shown on the Drawings concrete shall be
reinforced in the back and front faces of all walls and the Lop and
bottom of all slabs with 10 mm diameter high yield deformed bars
placed at 200 mm centres both horizontally and vertically to form a
mesh. The reinforeement shall be fixed in accordance with, and shall
comply with, the requirements of Section 17 of this Specification.

817 MITRE DRAINS, CUT-OFF DRAINS, CATCHWATER DRATINS, SIDE DRAINS, CULVER?T
OUTFALL DRAINS AND EARTH DAMS

Mitre drains, cut-off drains, catchwater drains, culvert outfall
drains and eaxth dams shall be formed at the locations and &6 the
lines and levels shown on the Drawings or as instructed by the
Engineer.

Where shown on +the Drawings or dinstructed by the Engineer the
Contractor shall construct earth dams in side drains, cut-off drains,
catchwater drains, mitre and outfall drains to prevent the flow
overshooting the drainage works or to direct f£lows inte culvert
inlets. 8imilar earth structures may also be used as erosion checks.

Earth dams shall be formed in selected fill material compacted to a
minimum dry density of 95% MDD  (AASHTO T99) . Where stone pitching
and/or gabions are instructed they shall be in accordance with
Section 7 of this Specification. Where topseiling and grassing is
instructed it sghall be in accordance with Section & of this
Specification.

818 SCOUR CHECKS

The Contractor shall excavate in the invert of side drains, cut-off
drains, catchwater drains, outfall drains and mitre drains for scour
checks to be located as shown on the Drawings ox directed by the
Engineer. The width and depth of the scour check will be determined
by the drain and scour check dimensicns and shall be as direscted by
the Engineer.
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Concrete for scour checks shall be Class 20/20 which shall comply
with the requirements of Section L7 of this Specification or if shown
on the Drawings or directed by the Engineer scour checks shall be
gabions in accordance with Section 7 of this Specification. Formwork
shall be provided and placed for all concrete regquired above the
existing drain profile and shall comply with the requirements of
Section 17 of this Specification. Unless otherwise specified or
shown on the Prawings concrete for scour checks shall be reinforced
in the back angd front faces with 10 mr diameter thigh vield deformed
bars placed at 200 mm centres both horizontally and vertically to
form a mesh. The reinforcement shall be fixed in accordance with,
and shall comply with, the reguirements of Section 17 of this
Specification.

Where the overflow section of a scour check is above the invert level
©t the drain the void upstream of the scour check shall be backfilled
to the level of the overflow section. The upper 50 mm of the
backfill shall be topsoil and shall be planted with grass and such
topsoiling and grassing shall comply with the reguirements of Section
5 of this Specification.

819 CLEANING AND MAINTENANCE

The Contractor shall be responsible for maintaining +the existing and
new drainage system during construction of culverts and all other
drainage works such that water is passed along and across the Works
without damage to the Works and all cofferdams, diversions, pumping,
temporary drainage works or other works necessary shall be provided
and maintained at the Contractor's expense. Any damage tLu the Works
caused by the Contractor’s failure +o make ‘adequate provision for
drainage of the Works shall be repaired at the Contractor's expense.

Before any drainage channel, culvert or other drainage structure ig
brought inte use, the Contractor shall ensure that such channel or
structure is free from all sgilt and extranecus material and the
removal and disposal of all such material shall be at the
Contractor's expense.

Notwithstanding Clause 48 of the Conditions of Contract, the
Centractor shall be responsible for maintaining all drainage
structures, culverts, channels and drains free of silt ang axtranecus
material at his own expense until the issue of +the Maintenance
Certificate in accordance with Clause 62 of the <Conditions of
Contract and any damage to the Works caused by his failure to
maintain the drainage system shall be repaired at the Contractor's
expense.
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820 MEASUREMENT AND PAYMENT
{a} Item : Excavate for culverts and subsoil drains in soft
material

Unit : m?

Excavation for culverts and subsoil drains shall be measured by
the cubic metre, calculated as the product of the width of the
excavation and the sectional area of the excavation measured
along its length and these shall be determined from (1) and (2)
below:~

{l) width of excavations

(i) The width of excavation, W, to install a culvert shall
be determined from the following formula:

W=mnb+ (n-1)C + A
Where:

n = the number of culverts

D = the external diameter of the pipe in metres
which, in the case of corrugated metal pipes,
shall be measured to the outside edge of the
corrugations.

C = 0.15m for concrete pipes surrounded in concrete

C=20.30m for concrete pipes not surrounded in

concrete

C=10.,5D for corrugated metal pipes
A=0.3n for concrete pipes surrcunded in concrete
A =90.0m for concrete pipes o©of 600 mm nominal

diameter or less not surrounded in
concrete

A=0.9m for concrete pipes of 750 mm nominal
diameter or greater not surrounded in
concrete,

A=0.9m for corrugated metal pipes.

{ii) The width of trenches for subsoil drains shall be as
shown on the Drawings or as instructed or measured by
the Engineer, whichever is the lesser.

{2} Sectional area of excavations

The secticnal area of the excavation, measured in square
metres, shall be calculated as the product of the average
depth of the excavation and the length of subsoil drain or
crulvert which is to be constructed. The average depth
shall be measured from the instructed final profile and the
average depth as calculated from the following:-
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(1} Where a trench excavation is carried out in ang
through a previcusly constructed road embankment, the
depth  of the trench shall be measured from the
underside of the pipe or the concrete surround, haunch
or bhed, to formation level, or to a polnt one metre
above the top of the pipe culvert, whichever is the
lesser.

{ii) Where a trench excavation is carried out ahead of road
embankment construction, the depth of the trench shall
be measured from ground level existing at the time of
excavativon to the underside of the pipe or the
concrete surround, haunch or bed.

(iii) Where a +rench excavation ia raguired under a road
cutting, its depth shall be measured from Fformation
level to the underside of the pipe or concrete
surround, haunch or bed.

(iv) The depths of excavation measured in (2) (i} to (2}
(iii) above, refer to excavation in soft material;
where the excavation iz in hard makterial the uuderside
of the excavation shall be in accordance with Clause
805 of this Specification.

Where a satisfactory invert cannot be achieved <+he depth
and width of the excavation shall be in accordance with
Clause 804 of this Specification.

The rate for excavation of culverts and subscil drains in
soft material shall include <£or the cost of excavation to
any depth, compacticn of the invert of +he excavation,
backfilling with the excavated material or removing the
excavated material to spoil if it is wunsuitable or surplus
to regquirements, and complying with the requirements of
Clauses 802, 803, 804, 806, 809, 812, 814 and 819 of this

Specificatiocn.
(b) Item : Excavate for minor drainage structures
Unit : m3

Excavation for minor drainage structures shall be measured by
the cubic metre, calculated as the product ¢f the plan area of
the minor drainage structure and the average depth of the
excavation. The average depth of the excavation shall be
measured from the instructed final profile irrespective of
whether the Contractor has completed earthworks or not prior to
the excavation of the minor drainage structure, +o the inver:
level on the underside of the concrete apron or bed.
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(<)

(a)

The rate for excavation for minor drainage structures in soft
material shall include for the cost of excavation to any depth,
compaction of the invert of the excavation, backfilling with the
excavated material or removing +the excavated material to spoil
if it is unsuitable or surplus +o regquirements, and complying
with the requirements of Clauses 802, 803, 804, 806, 812, 816
and 81% of this Specification.

Item : Excavate for inlet, outfall, mitre and catchwater
drains in soft material

Unit ; m?
Excavation for inlet, outfall, mitre and catchwater drains shall
be measured by the cubic metre, calmlated as the product of the
average end areas measured at intervals of not greater than 10 m
along the centreline of the drain and the length of the drain.
The end areas shall be calculated from existing ground levels or
existing drain profiles taken prior to commencement -of
excavation and the cross-section and longitudinal profile of the
drain as shown on the Drawings or instructed by the Engineer.

The rate for excavation for inlet, outfall, mitre and catchwater
drains shall include for the cost of excavation to any depth,
excavation for bed widths not greater than 2,5 m wide, disposal
of the excavated material to spoil and compliance with the
requirements of Clauses 802, 803, 804, 806, 817 and 2819 of this
Specification. Where the instructed bed width for an inlet,
outfall, mitre or catchwater drain is gyreabter than 2.5 m Then
the excavation shall be measured and paid for under Clause 820
(d) : Channel excavation in soft material.

Item : Channel excavation in soft material

Unit : m3

When the instructed bed width for an inlet, outfall, mitre or
catchwater drain is greater than 2.5 m it shall be classified as
channel excavation which shall be measured by the cubic matre
calculated as for Clause 820 (¢) of this Specification.

The rate for channel excavation in soft material shall include
for the cost of excavation to any depth, disposal of the
excavated material to spoil and compliance with the requirements
of Clauses 802, 803, 804, 806, 817 and 819 of this Specification.
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{e)

(£}

(g;

Item : Excavate for cut-off drains in soft material

Unit : m3

Excavation for cut-off drains shall be measured by the cubic
metre, calculated as the product of the average end areas
measured at intervals of not greater than 10 m along the
centreline of the drain and the length of the drain. The end
areas shall be <calculated from existing ground levels or
existing drain profiles taken prier to commencement of
excavation and the cross-section and longitudinal profile of the
drain as shown on the Drawings or instructed by the Engineer.

The rate for excavation for cut-cff drains in soft material
shall dnclude for +the cost of excavatiocn Lo any depth, forming
and compacting the berm on the lower side of the drain and for
compliance with the requirements of Clauses 802, 803, 804, 80s,
817 and 819 of this Specification.

Ttem : Extra over (a) to {e) for excavation in hard
material.

Unit : m3

Hard material encountered in any excavation covered by Clause
820 (a) to (e) shall be measured by the cubic metre, calculated
as the product of the average end areas measured at intervals
agreed with the Engineer along the centreline of the excavation
and the length over which hard material is encountered. The end
areas shall bhe calculated from levels taken on top of the hard
material prior to excavation and 1levels taken after excavation
of the hard material.

The rate for extra over Clause 820 {a) to {e) for excavation in
hard material shall be extra over for excavating in soft
material and shall include for the cost of excavatien to any
depth and compliance with the requirements of Clauses 802, 803,
804, 805, 806, 817 and 819 of this Specification.

Item : Selected backfill material

Unit : m3

Selected backfill material shall be measured by the cubic metrs,
calculated as the product of the average end area ({excluding any
pipe or concrete surround} and the length 0f selected backfill
material instructed to be placed.

The rate for selected backfill material shall include for the
cost of providing the material, backfilling at any depth, all
hauls as necessary and complying with the requirements of
Clauses 809, 812 and 814 of this Specification,
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{h} TItem : Crushed rock backfill in subscil drains

Unit : m3

Crushed ruck backfill in subsoll drains shall be measured by the
cubic metre, c¢alculated as the product of the average end area
and the length of the subsoil drain. The end area shall be
calculated as the product of the depth of crushed rock backfill
instructed and the width of +the excavation calculated in
accordance with Clause 820 (a) of this Specification less the
end area of the pipes.

The rate for crushed rock backfill shall include for the cost of
providing the material, backfilling at any depth, all hauls as
necessary and complying with the reguirements of Clausc 2814 of
this Specification.

{i} Item : Rockfill below culverts

Unit : m3

Rockfill below ¢ulverts shall be measured by the cublc metre
calculated as the plan area and average depth of rockfill
instructed.

The rate for rockfill below culverts shall include for the cost
of providing and placing the wmaterial, all hauls as necessary
and complying with the requirements of <Clauses 507 and 804 of
this Specification. The filter fabric will be measured and paid
for separately.

{3} Item : Provide, lay and joint pipes

Unit : m of each type, diameter and gauge

Provide, lay and joint pipes shall be measured by the metre
calculated as the instructed length  measured along the
centreline of the culvert or subsoil &rain.

The rate for provide, lay and joint pipes shall include for the
cost of providing the pipes and complying with the reguirements
of Clause 887, 808, 80%, 810, 814 and 819 of this Specification.

(k} Item : Concrete Class 15/20 to beds, surrounds and
haunches
Unit : w3

Concrete Class 15/20 to beds, surrounds and haunches shall be
measured by the cubic metre calculated as the product of the end
area and the instructed length of bed, surround or haunch. The
end area shall be as shown on the Drawings or directed by the
Enginesr and shall exclude the area of the pipe.
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The rate <for concrete Class 15/20 to beds, surrounds and
haunches shall include for the cost of providing and placing the
concrete and complying with the requirements of Clauses, 805,
809, 811, and 819 of this Specification.

(1) Item : Concrete Class 20/20 to minor drainage structures

Unit : m?

Concrete Class 20/20 +to minor drainage structures shall be
measured by the cubic metre calculated from the dimensions given
on the Drawings or instructed by the Hngineer.

The rate for concrete Class 20/20 to minor drainage structures
shall 1include for the cost of providing and placing the
concrete, reinforcement and shuttering and complying with the
requirements of Clauses 816 and 819 of this Specification.

{m) Ttem : Earth dams
Gnit : m3

Earth dams shall be measured by the cubic metre calculated from
the dimensions shown on the Drawings or directed by the Engineer.

The rate for earth dams shall include for the cost of providing
the f£111 material, placing and compacting, all hauls as
necessary and complying with the requirements of Clauge 817 of
this Specification.

{n) Item : Concrete scour checks

unit : m3
Scour checks shall be measured by +he cubic metre calculated
from the dimensions of the scour check shown on the Drawings or
directed by the Engineer.

The rate for scour checks shall include for +the cost of
providing and placing the concrete, reinforcement and shuttering
and complying with the regquirements of Clause 818 of this
Specification.

Measurement and payment for gabion scour checks will be made in
accordance with Section 7 of this Specification.

{0} Item : Filter fabric to rockfill and subsoil drains

Unit : m? of each weight of fabric specified.

The f£ilter fabric placed wunder, around or over rockfill and
subsoil drains shall be measured as the net area of filter
fabric instructed.
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The rate for filter fabric shall include for the preparation of
the surface te receive the filter  fabric, the provision,
transport, storing and laying the fabric in accordance with the
manufacturer's instructions, all laps and/or stitching and
complying with the requirements of Clauses 804 and 814 of this
Specification.

{(p) Item : ZILime to backfill
PROVISIONAL

Unit : tonne

Lime to backfill shall be measured by the tonne calculated as
the product of the rate of addition instructed and the volume
instructed to be treated with lime.

The rate for lime +to backfill ghall include for the cost of
providing, transporting, spreading and mixing the lime at the
rate of spread instructed by the Engineer and f[ur coumplyling with
the requirements of Clause 812 of this Specification. '

(g} Item : Half round concrete channels

Unit = m

Provide and lay half round concrete channéls shall be measured
by the metre calculated as the instructed length measured along
the centreline of the channel.

The rate for half round concrete channels shall include for the
cost of excavaticon in any material, preparation of the bed,
providing and laying the half round  concrete channel,
backfilling with selected material and complying with the
requirements of Clauses 802, 804, 806 812, 813 and 819 of thisg
Specification.
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901 SCOPE OF THE SECTIOH .

(a) Where public traffic using an existing road 1is affected Dby
construction of the new road and, where shown on the Drawings or
instructed by the Engineer to do so, the Contractor shall carxy
out one or more of the following:- :

{i) Effect improvements to and maintain existing roads.
{11} Construct and maintain deviations.
{i11i) Pass traffic through or over the Works.
(b} The Contractor shall provide and maintain temporary -signs,
barriers, lights etc. along deviations and existing reads

adjacent to the Works in order to ensure the safe passage of
traffic during the Contract.

{c) fThe Contractor shall provide adequate notice of the
implementation of deviations etc. and shall ensure efficient and
safe passage of traffic at all times.

{d} The Contractor shall be reguired to provide and maintain all
access and haul Troads to ensure access to all parts of the Site
for his plant, labour and materials.

ter The— Contractor shall be required to protect the Works and
adjacent public roads from the effects of his own construction
traffic. . e

902 IMPROVEMENTS TO EXISTING ROADS

Where shown on the Drawings or instructed by the Engineer the
Contractor shall carry out improvements to any existing roads
adjacent to or affected by the Works including:-

{a) Site clearance and removal of, topsoil from the shoulders and
verges.

(b} Scarifying, re-shaping, widening and watering and compacting the
top: 150mm of the existing road to 95% MDD {(AASHTO  T99}
" ¢ompaction. '

{¢) Laying gravel wearing course.

(d) Cutting, re-shaping and deepening where necessary, side drains
and mitre drains, including clearing and maintaining existing
protectlion works.

{e} Clearing and maintaining culverts and cutting or deepening
outfall drains.
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{f) Olearing and maintaining existing watercourses and protection
works.

{g) Repair of potholes in bitumen roads.
(h) Re-sealing of bitumen roads.

(i} Providing erecting and maintaining temporary traffic signs,
barriers lights etc.

The extent of improvements regquired will be detailed in the Special
Specification.

MATNTENANCE OF EXISTING ROADS

The Contractor shall maintain the existing roads scheduled in the
Special sSpecification from the commencement of the Contract until the
adjacent section of new road or deviation where applicable 1s opened
to public traffic.

The reoad shall be maintained to the same standard as existed at the
commencament of the Contract or to the standard following improvement
under Clause 902 of this Specification. Maintenance shall include
watering, full width grading and dragging as necessary, Xeeping c¢lear
watercourses and culverts, cutting grass, minor repairs to culveris

~and bridges and assistance to traffic. In the case of bitumen roads,
potholes and edge failures shall be repaired with cold asphalt mixed
and laid in accordance with Part D of Section 16 of  this
Specification.

Major «zrepairs to culverts and bridges, flood damage, resealing and
regravelling may be instructed in which case separate payment will be

made.

CONSTRUCTION OF DEVIATIONS

{a) General

where shown on the Drawings or instructed by the Engineer the
Contractor shall construct and maintain deviations.

The length of a deviation shall be the shortest practicable
route having regard to gradient and obstructions and the
detailed alignment shall be agreed between the Engineer and the
Contractor.

The Contractor shall give at least one months notice in writing
of his intention to coumence construction of any deviation along
any aection of the Works and such notice shall ineclude details
of locations of any deviation, cross-overs, one-way traffic
operations, restricted widths, culverts, drainage, drifts,
bridges, gradients in excess of 7.0%, earthworks, signs,
barriers, 1lights, traffic lights, and methods of operation
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of the cntire system. Upon approval of such notice in writing
from the Engineer the Contractor shall become responsible for
the passage of traffic including malntenance of the gdeviation
and the project rocad in that section.

Should the Contractor propose, and the Engineer approve, that a
deviation be located other than as shewn on the Drawings then
the Contractor shall be responsible for all land acquisition,
payment for land acquisition, negotiation with landowners and
appropriate Authorities, diversion of services including
telephone 1lines, power lines, water pipes ete, all at +the

Contractor's expense, and the construction, operaticn and
maintenance of the deviation in accordance with this
Specification.

Where telephone poles, power poles or other services are outside
but close to the edge of a deviation the Contractor will be
responsible for protection of such poles ox services and for
negotiation with the relevant Authority or owner with respect to
the type of protection and the method of removing or replacing
stay wires, propping of poles etc.

Where services cross the deviation the Contractor shall protect
such sexvices and shall negotiate with the relevant Ruthority or.
ownex as to the method of protection and shall comply with all
the requirements of such Authorities or owners. Where services
are reguired to be moved, diversion of such services shall be in
accordance with Clause 121 of this Specification.

Land required for deviations shall be acquired in accordance
with Clause 124 of this Specification except where the
Cuntrdctor has proposed and alternative route for the deviation.

{(b) Geometry

Deviation shall be constructed to the cross—-section shown on the
Drawings.

Single-lane traffic operation shall not be permitted unless in
the opinion of the Engineer, it is impracticable to provide a
two-lane deviation. A single~lane carriageway shall not be less
than 4.0m wide with traffic control and passing bays provided at
approximately 250 metre intervals.

The gradient of any deviation shall not exceed 7%, except with
the approval of the Engineer, and any change of gradient shall
be formed to a smooth vertical curve with a length of not less
than 60 m. Where gradients in excess of 7.0% are encountered on
any deviation the Contractor shall ensure the safe and
convenient passage of traffic and 1if necessary shall seal the
deviation with a double seal surface dressing or other approved
seal and shall maintain such seal whilst the deviation is in use.
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{c) Construction

Site clearance and earthworks shall be carried out in accordance
with Sections 4 and 5 of this Specification except in respect of
measurement and pavment which shall be in accordance with Clause
912 of this Specification.

Gravel wearing oourse shall be ‘constructed in accordance with
Section 10 of this Specification. The thickness of gravel
wearing course shall be as shown on the Drawings or instructed
by the Engineer.

{d) Drainage and drifts

Temporary ditches, culverts, drifts and bridges of adequate size
and strength shall be c¢onstructed for the deviation where
necessary.

The length of a drift shall Dbe such that there is less than
150mm of water over it, except in flood.

The edge of a drift shall be defined with posts or other markars
acceptable to the Engineer and a gauge installed to indicate the
maximum depth of water over the road. The minimum width of
drift shall be 3,5m.

Exlsting bridges shall be checked by the Contractor and if found
inadequate to pass the traffic, and at other locations where a
drift would not be practicable, the Contractor chall construck
temporary bridges of adequate size and strength to pass +the
traffic.

(&) Reinstatement of deviatiocn

Prior to the commencement of construction of any deviation or
the use of land provided for the deviations the Contractor shall
supply one 125 mm by 175 mm colour print of each of a series of
photographs taken at a maximum of 500 m intervals along the line
of the deviation and the Contractor shall net commence
construction of any deviation until the prints have been agreed
with the Engineer as being a true record of the condition of the
land pricr to construction including land usage, fences,
existing reoads and tracks, drainage and any other features.

The Contractor shall reinstate the deviation to a condition
similar to the condition prevailing prior to the commencement of
construction of the deviation. The colour printsg provided by
the Contractor may be used by the Engineer to confirm that the
reinstatement is satisfactory. Where the deviation is on
private land the Contractor may obtain a written statement,
signed by the landowners, requesting that the deviation be left
unreinstated in lieu of relnstating the deviation. Where the
deviation 1s within the rocad reserve ar on other land owned by
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the Government of ¥enya t+he Contractor chall reinstate the
deviation to a condition similar to the condition prevailing
prior to the commencement of construction of the deviation.

205 MAINTENANCE OF DEVIATIONS

The Contractor shall maintain the deviations constructed under Clause
904 of this Specification to the standard existing at the time of
opening to traffic, from the date of opening until the adjacent
section of new rocad is cpened to public traffic.

Malntenance shall include watering, full width grading and dragging
as necessary, keeping clear watercourses and culverts, cutting grass,
minor repairs to culverts drifts and bridges, and rendering
assistance to public traffic.

906 PASSAGE OF TRAFFIC THROUGH THE WORKS

Where shown on the Drawings or instructedé by the Engineer that
traffic 1is to Dbe passed through or across the Works the Contractor
shall so order his work in half widths or in short lengths, so as to
pass traffic over or across his work.

The frequency and duration of delays to traffic while being passed
through or across the Works, shall be kept to a minimum and shall not
exceed 30 minutes without the prior agreement of the Engineer and
should normally be less than 5 minutes. Any method of working, which
requires a road closure in excess of 30 minutes shall require 48
hours prior notice to, and the agreement of, +the Engineer, who may
refuse to allow such closure in default of due notice or may require
rescheduling of the c¢losure.

The Contractor shall ensure, when passing traffic through +the Works,
that all excavations and other hazards are properly protected with
barriers and are illuminated at night.

997 SIGNS, BARRIERS AND LIGHTS

The Contracteor shall provide, erect and malntain temporary signs,
barriers, 1ights, traffic lights etc. along existing roads scheduled
in the Special Specification and along deviations constructed in
accordance with Clause 284 of this Specification.

The number, type and siting of these signs etc. shall be in
accordance with the Drawings and this Specification, or as directed
by the Engineer.

The construction of all warning signs, prohibitory signs, mandatory
signs and priority signs used for temporary signing shall comply with
the requirements of the latest edition of the "Manual for Traffic
Signs in Xenya™, Part II.

Direction signs, advance directicn signs and confirmatory signs may
be manufactured as fixed short life signs.
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Sign plales for fixed short 1ife signs shall be manufactured from
hardboard plywood or chipboard or other material that is approved by
the Engineer. The sign shall be constructed so as not +to deteriorate
during the estimated time the sign will bhe in nse, and chall be to
the satisfaction of the Engineer. The face of the sign shall be
sealed with a wood filler, or otherwise treated to provide a
satisfactory appearance. The sign shall be supported on one or more
posts made of wood. The support shall be strong enough to withstand
the loading that is estimated will be placed on the sign. The fixing
of fixed short 1life signs may be achieved by nailing, screwing or
gineing the sign plate to its supports, +o the satisfaction of the
Engineer.

Where one-way traffic operation is necessary the Contractor shall
provide, maintain and operate traffic lights. The use of "Stop" and
"Go" boards provided, maintained and operated by the Contractor shall
be permitted between 0630 hours and 1830 hours in lieu of traffic
lightsa. Traffic lights shall be used abl all wvtlier hours. 7The unge of
flags in lieu of either "Stop" and "Go" boards or traffic lights will
not be permitted.

Wnere +the distance between the edge of a road or deviation and the
permanent Woxks is less than 10 m, continuocus fences and barriers
shall be erected. Such fences and barriers shall be painted red and
white in alternate sections. Where pedestrians must use the 1line of
the xoad or deviation for access, similar fences and barriers shall
be provided to separate pedestrians and traffic.

Barriers, other hazards and entrances to detours and deviations ana
cne-way operations shall be illuminated thoughout the night by red
lamps or amber flashing lights provided by the Contractor and
supported at a height of between 0.7m and 1.35m above the road, and
maintained burning bright.

Tn addition to the signe dJdetailed on +he Drawings the Conktractor
shall provide, erect and maintain on deviations and existing roads
the temporary traffic signs detailed in Table 9-1 whose reference
numbers refer to the "Manual for Traffic Signg in Xenya" Part IZ.

208 DIVERSION OF ACCESS ON TO NEW CONSTRUCTION

Where as a result of the Works, an existing public or private road is
to be permanently closed, or diverted, or temporarily diverted or
re~cpened to traffic, the Contractor shall give the Engineer at least
one month's notice of his requirements or intentions. Depending on
the 1length of road and amount of work involved, the Engineer may
negotiate with the appropriate Authority or owner regarding the
methed, order and times of carrying out the work  and issue
instructions Lov Lhe Contractor accordingly. Where the amount of wWork -
invelved is small, the Engineer may instruct the Contractor to make
his own arrangements. In all cases, the Contractor shall obtain the
Engineex's instructions and ne road shall be intaerfered with in any
way until +the appropriate Authority's or owner's consent to the work
has been obtained.
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TABLE 9-1 TEMPORARY TRAFFIC SIGNS

Refarence

Description

Location

W1/W2

W3/ wWa

W5/wWe

w7

W13
W13ss
W22
w23

w25

w26

w27

W36

W38

RL/R2

A6
A6
A4

A4

Sharp bend ahead

Sharp bends ahead

Steep hill ahead

Road narrows ahead

Severc dip ahead
River-bed crossing
Roadworks ahead
Traffic lights ahead

Two-way traffic
ahead

Hazard ahead

Road junction ahead

Dangexrous change in
direction of reoad

Hazard demarcation

Stop/Give Way

Turn at next junction
"Deviation Ahead"
"Heavy Plant Turning”
200 m

160 m

100 m each side of all bends having a
radius of less than 160 m.

100m each side of all series of bends
having radii of less than 160 m.

100 m each side of all gradients
exceeding 7.0%.

100 m each side of locations where
the deviation reduces from normal
width to restricted width.

100

100

100

200

100

100 m each side of hazard.

100 m before all junctions where
traffic is required to yield or stop.

At dangerocus locations.

At

At junctions where traffic is
required to yield or stop.

A3

AsS

As

As

As

m gach side of hazard.

m each side of all driftis,
m each side of roadworks.
m each side of lights.

m before and at 250 m intervals
within the two-way section.

hazards.

reqguired.
required.
required.
required,

required.
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208 ASSISTANCE TO PUBLIC

The Contractoxr shall render such assistance to the public as shall be
necessary Lo allow safe and convenient passage of traffie at all
times.

910 ACCESS ROADS
{a) Access to the Site

The Contragtor shall be responsible for providing and
maintaining at his own expense access to all parts of the Site
for his plant, labour and materials and local public traffic
where no alternative access 1ig available. Where there is no
deviation or existing road providing access to or along the new
alignment, the Contractor must construct and maintain his own
access and haul roads as required, all at his own expense. All
such accesses shall be available for the use of the Employer.

(b) Public highways

Where the Contractor proposes to use an existing public highway
as an access to a borrow area, or as a haulage road for the
construction of any work under the Contract, such as is likely
to cause a subsequent c¢laim for "extraordinary traffic”, the
Ceontractor shall give the BEngineer at least one month's notice
of his intentiocn to use such a road. The Engineer may call for
a Jjeoint inspection of the rocad by the appropriate Highway
Authority, the Contractor and the Engineer, to agree upon a
statement of the actual condition of the road prior to use by
the Contractor and +to determine the extent of any remedial werk
reguired.

Where, in the opinion of the Engineer, the existing highway 1is
inadeguate to withstand the volume and weight of the
Contracter's traffic, the Engineer may instruct the Contractor:

{i) to improve the road:
(1i) to construct a temporary road in lieu; or
(iii) to use an alternative route.
{¢} Private rocads
Where the Contractor proposes to use a private road as an access
road to the Works, a quarry or a borrow pit it shall be entirely
his responsibility to comply with any conditions laid down by

the owner, and the Employer will be in no way responsible for
any claim arising from such arrangements.
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(d) New roads

Access roads to stockpile and spoil areas, quarries and borrow
pits shall be constructed on the line agreed or instructed by
the Engineer. The access road shall follow the shortest
practicable route between the stockpile or spoil area, quarry or
borrow pit and the nearest point to it on the new alignment.
The access ryoad shall be drained with ditches and culverts of
adequate size and strength and existing watercourses shall be
maintained in proper working order.

The siting of the Junction of an access road with the existing
read shall be to the satisfaction of the Engineer and the
Contractor shall comply with the Engineer's instructions,
particularly regarding clearance of obstructions to provide
adequate sight lines, <temporary drainage or culverts and the
provision of signs and traffic control.

(e) Reinstatement

The Contracteor shall be regulred to reinstate all access roads
in accordance with Clause 904 {e) of this Specification.

(f} Administration

The Contractor shall bhe wholly regponsible for all
adninistrative and financial arrangements for the construction
of access roads and for all cogts arising out of them, such as
negotiations with the owner and occupier for the use of <the
land, and paying rent and/or compensation.

CONTRACTOR'S CONSTRUCTION TRAFFIC

(a} Use of new road or road under construction

The Contractor will not be permitted to use completed sections
of the rocad or deviation or any completed pavement or surfacing
layer for hauling earthworks, pavement or other materials with
earthwork plant or vehicles having axle loads exceeding the
legal limit. Furthermore, the use of completed sections of the
road or completed pavement layers will be restricted 4if, in the
opinion of the Engineer, damage to sStructures, subgrade, the
formation, pavement or surfacing could ensue.

Any damage to the completed formation or to a completed pavement
layer caused by any of the Contracter's vehicles, whether with
legal axle leading or otherwise, shall be repaired as instructed
by the Engineer and at the Contractor’s expense.

In addition the Contractor will not be permitted to operate
vehicles having axle lcads exceeding the legal limit on any
public road in Kenva.
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{b)

The Contractor shall allow the Engineer to carry out check axle
welghings on his wvehicles and shall observe any instructions
given by the Engineer with regard to reduced leoadings should
this prove necessary.

Use of deviations and existing road

If, in the opinion of the Engineer, additional work is required
on deviations and existing roads, solely as a result of the
requirements or effects of the Contractor's construction
traffic, +the cost of all such additional work shall be borne by
the Contractor.

MEASUREMENT AND PAYMENT

(a}

(b}

(c)

Ttem : Improve existing road

Unit : km-

Tmprove existing road shall be measured by the kilometre to the
nearest 0.1 km along the centreline of the existing road.
Measurement and payment will only be made for lengths of road
over which improvements have been carried out in accordance with
the Engineer's instructions.

The rate for improve existing road shall include for the cost of
complying with all the reguirements of Clause 902 of this
Specification with the exception of gravel wearing course which
shall be measured and paid for separately.

Item : Construct deviation

Unit : km

Construct deviation shall be measured to the nearest 0.1 km
along the centreline of the deviation. Measurement and payment
will only be made for lengths of deviation instructed by the
Engineer and constructed to his approval.

The rate for construct deviation shall include for the cost of
complying with all the requirements of Clause 904 of this
Specification with the exception of gravel wearing course which
shall be measured and paid for separately.

Item : Provide signs and barriers

Unit xm

Provide signs and barriers shall be measured #0 +he nearest 0.1
km along the centreline of the project road as defined in the
Special Specification.
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Measurement and payment will only be made when the Contractor
has submitted, and the Engineer approved, his proposals for the
passage of traffic in accordance with Clause 904 of this
Specification and when the Contractor has installed the
necessary signs and barrlers etc. along deviations and existing
roads, all to the Engineer's satisfaction.

The rate for provide signs and barriers shall include for the
cest of complying with the requirements of Clause $07 of this

Specification.

(@) Item :; Maintain the passage of traffic

Unit : Lump Sum

Maintenance of deviations and existing recads, maintenance of
signs, Dbarriers, lights, traffic lights, stop-go boards, etc.,
the passing of traffic through or agross the  Works and
compliance with all the provisions of Section 9 of this
Specification for which no separate payment 1s expressly stated
shall Dbe pald for Dy the Lump sSum sStated in the Special
Specification.

Payment of the Lump Sum will be by egual monthly instalments
over the period of the Contract excluding the Period of
Maintenance.

The conditions attached to the payment of the instalments are:-

(i) That the total sum of instalments paid shall not exceed the
Lump Sum.

{ii) If, in any month, the Engineer is not satisfied that the
Contractor has fully complied with all the provisions of
Section 9 eof this Specificatlion, he shall withhold the
whole of the instalment due and if the Contractcr fails to
comply with the Engineer's instructions within 14 days of
the instalment becoming dJdue the Contractor shall forfeit
such instalment.

The Engineer, having given 14 days notice to the Contractor
and in the event of the Contractor's subseguent default,
may deduct from any payments due to the Contractor, in
addition %o withholding any instalments due, all reasonable
expenses lncurred by the Employer, 1including the costs of
employing ancther Contractor to carry out the works
instructed, necessitated by the failure of the Contractor
to comply properly with the provisions included in Section
% of this Specification.
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{e)

(£}

(g}

(1iii) That the instalment will be subject +to the Jdeducbion of
retention money.

The Contractor shall be deemed to have allowed elsewhers in his
rates and prices for any difference between the Lump Sum stated

and the actual cost of maintaining the passage of traffic.

Item : Gravel wearing course

Unit : w2

Where the Engineer instructs gravel wearing course to be laid on
existing roads or deviations, measurement and payment shall be
in accordance with Clause 1011({a) of Section 10 of this
Specification.

Item : Overhaul of gravel wearing course

Unit : m3 xm

Overhaul of gravel wearing course shall be measured and paid for
in accordance  with <Clause 1011(b) of Section 10 of this

Specification.
Item : Access rcads
Unit : km

Access roads shall be measured by the Xilometre to the nearest
0.1 km, from the boundary of the borrow pit along the centreline
of the access road to the edge of the new road reserve or +to the
edge of the carriageway when It connects to an exigting road.
Only access roads on an alignment approved by the Engineer will
be measured.

Only access roads to earthwork borrow pits and borrow pits
measured in accordance with 'method B' of Sections 10 and 12 of
this Specification shall be measured and paid for.

Where the Contractor uses an existing public or private road as
an access road te an earthwork borrow pit or a borrow pit
measured in accordance with 'method B' of Section 10 and 12 of
this Specification, measurement and payment shall be made as
though the Contractor had constructed a new access road.

The rate for access roads shall include for the cost of site
clearance, topscil strip, earthworks, drainage, gravel wearing
course, maintenance, reinstatement and for complying with the
requirements of Clause 210 of this Specification.
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(h) IXtem : Relastatement Of deviations

Unit : Lump Sum

Reinstatement of deviations shall be paid for by the Lump Sum

stated in the Special Specification.

Payment of the Lump Sum shall be made when all the deviations
along the entire project road have been reinstated in accordance

with the requirements of Clause 904 of this Specification.

The Contractor shall be deemed to have allowed elsewhere in his

rates and prices for any difference between the Lump Sum
and the actual cost of reinstating deviations.

stated
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GRAVEL WEARING COURSE
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D SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

GRAVEL WEARING COURSE Page

The rates for gravel wearing
Mathod R shall fneinde  fno

rovisions for M

lis}

1=-
=B

o

fors

T =
requirements, fencing drainage and making g

’
tien and leaving neat and tidy.

Excavation and selection of material, removing and spoiling
of oversize material, screening, stockpiling, providing and
mixing water, or drying out the materizal, mixing,
precessing, spreading, and compaction.

-

Spreading, providing and admix

ing of fines if necessary,
rolling, brooming, . making good defec e

areas and

maintenance of +he surface.

Loading, hauling a £free haul o
centre of volume of the source

material.

Complying with the reqguirements of Section 2, 6 and 10 of
bl

course previded in accerdanc
- - v
Method A described above except the fo
ald for separately:-

£l
m
=i
u
e}

hall be measurs

removael of topsoll (if  instructed by thes Zngineer to be
rro

stockpiled separately) from the borz
sccordance with Section 4 of this Specification.

W area per 2°  in

road, per km, in accordance with Section 9

Removal of top soil and/or overburden , 2s "Spoil", from
the Dborrow area per cublc metre in accordance with Section
3 of this Specification.
:  Overhaul
: omd km
nit of overhaul will he the m’ km. The overhaul quantizy
be measured ] nzul length and the
ty of materia cverhau ceordance with
& 1011(a) of this Specification.
ates [or piuvliding and laying gravel wearing course sShail
de for the cost of a free haul of 1.5km measured from the
e of volume of the source of the materizal.
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ICATION FOR ROAD AND BRIDGE CONSTRUCTION
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SHOULDERS T PAVEMENT Tage 11
1101 DEPINITIONS
The term "shoulder™ means that part o +the rnad constructimm above

formation levsal betwesn g the pavement
or embankment slopes. It is illustratsed in Fig 1-2 in - Section 1 of
this Specification and is divided into "upper sheoulder” and "lower
shouldex” '
MATERIAT FOR CONSTRUCTION COF SHOULDERS
T
Material for construction of shoulders shall be as shown on the
Drawings or instructed by the Engineer. It may consist of:-
{(a) Gravel wearing course or natural material in accordance with
Sections 10 and 12 of this Specification.
(b) Graded crushed stone 1in accordance with Section 13 of this
Specification.
{¢) Cement or lime <treatred material or lean concrete in accordance
with Section 14 and 14A cf this Specification.
s mix in Acaordance with  Section 16 of +this

Specification.

{e) & combinaztion of (a} to (4) above.

CONSTRUCTION OF SHOULDERS

shoulders "shall Dbe construed concurrently with, or subseuuesi Lo,
construction of the adjacent pavement layers. Shoulders shall not be
constructed ahead of adjacent pavement layers and the Contractor
shall ensurs that the methnd of consfruction is such that at no time
is water prevented from draining off any of the pavement layers. The
method of laying and compacting shoulder materiazl and the compaction

g
regquirements wil
d

Clauses 1204 an

1 be
1205 ¢of this Specification.

in accordance with the relevant sections of

SETTING OUT AND TOLERAWNCES

Shoulders shall be set cut anéd constructed to the telerances given in
Section 3 of this Specification.

SURFACE TREATHMENT OF SHOULDERSE

Surface trzatment of showlders shall be as shown on %the Rrawings or
instructed by the Engineer.

Bituminous surface treatments shall be in accerdance with Section 15
of this speclficaticn.




SECTION 12
NATURAL MATERIAL SUBBASE AND BASE
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STANDAHD SPECIFICAT ION EOR ROAD AND BRIDGE CONST RUCTION
e !
: i YATUREL MATERIAL SUSBASE AND BASE l Page 12.4
| 5 ‘
sands, silty and clayey sands:
- maximum siZe 1 - 10mm
-~ % passing 9.075m0 siave max 40%
1 - Uniformity Coefficient min 5
211 matexials:
™~
: - s i - -
- P;ast1c1:y Index - max 23%
- Plasticity Modulus max 2000
- Organic ma matter max 1%
4 - CBR at 95% MDD {AASHTO T180)
and 4 day sc&ax min 20%
4 rdditional ragulrements for lime treated materizls:
_‘? ) - -
§ - % psssing O A25mm sieve min 15%
i - plasticity Index min 10%
! afrer treatment the material shall have & CER of at least 180%
~ﬂ mezsured afifer / Gay cure ana 7 day seak on the site mix
4 compacted to at least _95% MDD (RRSETO T180) and the treated
matsriazl shall have & Plagticiry Index less then 6% and a
Diasticity Modulus less +han 250.
{e) Hatural materials fer cement stszbilized base
The material to be treated shall conform Lo Eae follewing
requirements.
Cravels and coarse clayey sands;:
y ~ maximum size 2 - 2{mm
i - % passing 0.075mm sie max 35%
= - Uniformity Ccefficient min 10
- plasticity Index max 25%
P — Plastiminy Modulus
f Mix-in-place method max 1500
! = -~
Stationary planc methed max 7090
i - CBR at 93% MDD {ARSHTO T180)
3 and 4 dzy soak ’ min 30%
! 2Fter treatment The material shall have a UCS of an least 1800
3 2 - ~ ~ = - - 1 ]
wii/m? measuzed afser 7 cAy CuIE and 7 day scak on the site mix
_ compacted at g3 MDD {AASHTO T1840) and tne sreated material
shall have a Plasticity Todax of less than 6% and & Plas-iczty
: Madulus of less than 250.
!
— 5 -
1204 LAYING AND CO ING
Sl '
3o The material shall be deposited in  such gquantity and spread in a
- uniform layer &acIoss the full width required, sc that the final
i compactad thickness 1S nowhere less than shown on the Drawings or
-




IDARD SPECIFICATI ON:ORROADANDBRIK}(XNSTQUCﬂ-N

T

" NATURAL MRTERIAL SUBBASE AND BASE Page 12.
instructed by the Incineer. Every reasonable effort shall be made to
preven: segregation after mixing and during the dumping spreading,
trimming and compacting operaticons.

ickness of any laver laid, processed and ‘compacted at
shall not exceed 225 mm and where 2z great :
ed, the material shall be laid an

t uir
two or more 1ayars. The minimum layer thickness shal

The material =shall be broken down to the grading specified in Clause.
1203. Any oversize mater¢al which «cannot Dbe broken down to th

ecu+red ize shall be removed and disposed of. _

The. material. shall be scarified and the meoisture content adjusted by -
ither unifeormly mixing in water or drying out the material such tl
the moisture content during compaction is between 20% and 105% of the
Optimum Moisture Content (AASHTO T180). It shall Dbe graded and
trimmed +to £final line and lewvel. Light compaction may be applie

before the final trim is carried cut but once 25% of the compact
effort has been applied no further trimming or correction of surfac

irregularities will be al owed.

The final &rim shall ke in cut and the Contrazctor- shall cnsure that
material from tthe trim 1is neither deposited in low areas nor spread

acress the section but graded clear of the works. Following the
final trim the material shall be compacted to a dry density of at’’
least 95% MDD (RASHTO T180). During the grading, trimming ang
compaction of the material the Contractor shall ensure that the
surface and/or , the material does not dry out by applving fog sprays
of "water or other approved means sufficient toc maintal the surface
and/or material within the specified limits of meisture cont

Oon  complstion o©f compaction, the surfac
from movement under ceompaction plant and f£x

o 3

ee from compaction planes,
loose or segregated material

t

ridges, cracks,’ . If the surface fails
to meet the recuirements of this Specification the <(ontractor shall
take the action set out in the appropriate part of Section 3 of this
Specification or such cther action as the Engineer may instruct or

agree.
PROCFROLLING

Unless otherwise directed by, the Engineer, +the Contractor shall
proofrell the completed layer with a steel three wheeled roller
applving & load of not less than 5 tonnes per metrs width of roll and
the laver shall be free Ifrom visible movement under the procfroller.
Approval of the layer will 'only Dbe given after the satisfactory
completion of the preefroiling and any remedial measures will be at
the Contractor'’s expense.

EETTING OU TOLERANCES

The layer shall be set out and constructad Lo the eappropriate
tolerances specified in Section 3 of this Specification.

“ the .
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NATURAL MATERIAL SUBBASE AND BASE

0}

1207

1208

DRAINAGE OF SUBCRADE, SUBEA S£ AND BASE LAYERS

The subgrade, subbase and base shall be kept continuously drained and

any damage caused by water sccumulating on or running off the suriface

shall be made good at the Conkractor’s oxpense. In particular, the
and Secticn i1 of this

drainage regquirements of Section 1
Specification shall apply-

accurmulate on any'part of the subgrade, subbase or base,
shall remove and dispose of any material which becomes
then be compacted to the regquired density, and
ion, all at his own expense.

Should water

+he Contractor
sarurated, or cauanct
shall replace it to specificat

TREATED MATERIALS

sreatment, if reguired by the Special Specifi

L

Lime or cement
Drawings, shall be- carried out in accordance with Section

MEASUREMENT AND BAYMENT

{a) Item : Natural material for subbase or base

A

m3 of each type in each method of measurement

watural material for subbase or base shall b ¥
placed and compacted upon *ne road calculated &s
s fied to be lai

e measured by thes
the

cubic metre
3 of the compacted sectlconal area

Q.
o
o}
i

Separate items are Included in the Bills of Quantities to cover

+he following circumstance

{i} The source of mat
Contractor at the time of tenderi

[

al is not available for inspection by

.
tw

.;
the Conktragtor at thp +ime of tendering - Metho

The rates for natural material for subbasa or bass provided in
accordance with Methed A shall include for the cost of the
following:—
(i) Opening up +the Dborrow area, Site clearance, removal of
topsoll and overburden, Leacing, dvainage, landsgaplng and
s 4 leaving neat and tidy.

topsciling on completion an

(1ii) Constzucting and maintzining access roads, complying with
traffic contrel, safsty and public

m
w
0
m
.
o

condi uic:-zs
hezalth requlrene \E8
completion and leaving neat and tidy.

*encing,-drainage and maxing good <R
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STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

NATURAT, MBRTERIA! SUBBASE AND BASE Page 12.7

{bj

{iii} Excavation and selection of materizl, removing ang spoiling

of oversize material, screening, stockpiling, providing and
mixing water or drying out the material, mixri

rocessing, spreading, and compacting.

(iv} Spreading, providing and admixing of fines if necessary,
rolling, making guod defective areas and maintenance of the
surface.

(v) Loading, hauling a freehaul of 1.5km measured from the
centre of volume of the. scource of material ang dumping <the

material.

(vi} Complying with the reguirsments of Sectien 2, & and 12 of
C 1

The rates for netural material for subbace aﬁd base provided in
accordance with Msthod B shall include for the cost of complying
with all the provisions for Method A described above except the
following which shall he measured ang paid for separalely:-

{i} Site <¢learance ¢f the borrow area per hectars in accordance
with Section 4 of this Specification.

{ii) Removal of topscil (if  instructed by the Znginesr +to be
stockpiled separately) from the borrow area per md in
accordance with Section 4 of this Specification.

(iii) Length of access rozd, per km, in accordance with Section ©
of this Specifica+ion.

{iv) Removal of topseil and/or overburden, as
borrow area per cubic metre in accordancs wi
this Specification.

Itam : QOverhaul

Unit : o kmm

The unit of overhaul will be +he m3km. The overhaul guantity
shall be mneasvured as the product of the overhaul length and the
quantity of material overhauled measured in accordance with

Clause 1209(z) of this Specification.

The overhaul length shall be the length from a peint 1.5km from
the centr of veclume of the source of matsrial +o the centrs of
volume of the tutal overhauled material. It shall Le measured
to the earest 0.1 km zlong the shortest practicable route from
the source of the material +o the neares: point on the new
alignment nd  then aleny the new alignment to the centre or

a
volume of the overhauled materiazl.

The rate shall include for the cost of haulage in excess of the
ree haul and the maintenance of all haul roads.

e et e
e e et

P S




SECTION 13
GRADED CRUSHED STONE SUBBASE AND BASE



STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

GRADED CRUSHED STONE SUBBASE AND BASE Page 13.1

1301 CETINITIONS

of graded crushed stone shall be referred to by the
as defined by the grading in Clause 1303 {c) below.

The neominal size
dencmination C/D

-

The class znd nominal size of the graded crushed stcne to be provided

will be specified in the Special Specification.

1362 SOURCES CF MATERIAL
_ The Contractor shall be responsible for locating and develeping
e suitable sources of material for graded crushed stone. Sugh sources
shall be <termed gquarries and the opening up of guarries and the

N

ess roads shzll be carried out i

b

[
construction and maintenance cf acc
Saction & of this Specificatien.

accordance wi

% | 1303 MATERIAL REQUIREMENTS

The material shall comply with the follewing regquirements:—

b

{2} It shall consist of crushed stone, fres from clay, organic or

other deleterious matter.

{b) It shall comply with the Ffollowing physical reguirements:-

i) Stone Classes A, B and C.

o~

o Base Subbase
B
! Stone Class A 3 c A B C
IAA Max. 30 40 45 40 43 50
ACV Max. 25 20 32 30 32 3%
S&S Max. 12 iz 12 20 20 20
FI  Max. 25 30 38 35 35 35
CR Min. 100 g0 el 30 20 -
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STANDARD SPECIFICATION FOR ROAD AND BMIDGE CONSTRUCTION

GRADED CRUSHED STONE SUBEBASE AND BASE Pzge -13.2
{ii} Stone Class D
Base
CER at 95% MDD {AASHTC T180) and 4 days soak min 20%
Los Angeles Bbrasion max 50%
Bggregate Crushing Value max 35%
Plasticity Index ~ ‘max 15%
Subbase
The plasticity of the material will be specified in the Special
Specification.
CER at 95% MDD {(RASHTOQ T180) and 4 days soak min 30%
(=} T+ shall comply with the following gradings:

(i) Stone Classes A, B and C.
The grading of the material, arfter processiny, placing and
compaction in the pavement shall be a smooth curve within, and
approximately parzllél to, one of the follewing envelopes. The
class and nominal size shall be specified in the Special
Specification:

Sieve Size Percentage by welght passing

{mm)
Base Subbase
0/340 6/40 6/40 /60

75 - - - 1408

53 - - - 85 - 100

50 - _ 109 100 85 - 100

37.5 100 9C - 1090 S0 - 1040 73 - 95

23 39 - 140G 75 - 95 75 - 95 60 - 87

20 3 - S5 60 - 8¢ 60 ~ 20 50 - 80

106 40 - 70 40 - 75 35 - 75 36 - 87

6.3 30 - 553 30 - 83 25 - B3 23 - 58

2 20 -~ 40 - 45 15 -~ 4% 13 - 40

L 15 - 32 B g - 35 7 - 32

0.425 10 - 24 15 - 321 4 - 23 4 - 20

0.075 4 - 10 5 -~ 15 o0 - 1z g - 1¢
rleanliness and plasticity: Material passing the 0.425 mm sieve

anli
shall be non-plastic.
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In addition to the above, the dry densitises +o be achi
percentage of the specific gravity of the stone ghall be:

rage dry density not less than 8%% of <+the

Bazse: averag
gravity with no result less than 82% of the
gravity {(Oven - dry value}.

Subbase: average &y density not less than 82% of +he

vy with nc result less than 80% of the
v {Oven - dry walue).

On comglet

mechanical S

plant and frs

segregated mat a

£ this Specification, the Contrza
T rt of Section 3 of this Specification

cticn the surface shall be well
c

, ridges, cracks,

Q

in the approp
other action as the Engineer may instruct or agres.

i¢!
7]

PROCEROLLING

H

he Contracteor sha
;

T 1
Clause 1205 of this Specification.

ETTING OUT 2ND TOLERANCES

n

Graded crushed stone subbase and base shall be
constructed to the tolerances given  in Section 3

Specificatien.

TREEATED MATERIALS

Lime or cemant trocatment, if reguired by the Special Specificat
Drawings, shall be carried out in accordance with Section 14
Specification.
MEASUREMENT AND PATMENT
{a} Item : Graded crushed stone for base cr subbase
Unit : m° of each nominal of each clasgs
Craded erushed ztone shall be measured by the c¢ukic me
asach o©of the nominal sizes in each class of material ca
as the product of the compacted sectional zrea instructed
laid znd the lencth instructed.

s
ding and compacting the materia

e movement under cuwpection

to meet the requirements
or shall take the action seat

proefroll completed layers in accordance
iz

ol

set ot

[
ot
ot

S 2]
woo

hed stone shall include for the cost of

mixing, hauling, sprea
complving with the recuirements of Secticns 2, 6 and 13 of this
Specification.




SECTION 14
CEMENT AND LIME TREATED MATERIALS
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LT CEMEINT  AND LIME TREATED MATERIRL Page 1l4.
P
L
; 1401 SCOPE OF SECTION :
mhis section deals with the addition and mixing In of cement or lime,
‘ hersinafter described as the “stabilizer™, to the upper layers of
earthworks as desc:iibed ia Section 5, natural materxials ag  degcribed
in Section 12, and crushed materials as described in Secticon 13, of
this Specification.
rollowing the addition and mixing~in of +the stabilizer +the material
is referred to as "treated material”™. Treated material may either ba
lime on cement improved materisl, or cement stabilized material.

with the compacticn and curing of the treated

used in the upper earthworks layers,
s

1402 SOURCES OF MATERIALS -
Tn accordance with Secticons 5, 12 and 13 of this Specificaticn.
1403 MATERIAL REQUIREMENTS

{a) Natural materials

Tn accordance with Sections 5, 12 and 13 of this Specification.
(b} ~ Cement and limeé
{i) Cement
Unless otherwise specified  cement shall be  ordinpar
lying with the reguirements of Secticn

r

Portland cement comp
z of this Spevificati

Lime shzll be hydrated calcium lime or guicklime and shall
with the reguirements of Section 2 of this

i
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211 1ims shall be kept under cover
:\-

moisture, Consignments shall be us

as they are delivered. Stocks whi
which are stored on the Site for more

.
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1404

not be used, and shall be replaced at +the Contracter's
axpense. Operators and lakour shall be provided with
protective cleothing, masks and goggles.

AMOUNT OF STABILIZER TO BE ADDED

ﬂ

Fail

f
the

o

he amount of cement or lime to be added shail be de
Engineer follewing laboratory - trials, and site tr
Controotor in accerdance with Section 2 of this

IX-IN=-PLACE METHCD OF CONSTRUCTION

(&

{al

The mix-in-place method may be used
ilizer
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Mixing eguipment

The equipment for pulverizing the material and mixing in th
stabilizer shall be purposs = built eqmipment, rcapahle of

pulverizing +the materials and mixing in the stabilizer to the

full depth of the loose layer necessary to give the specified

+hickness of compacted materiazl mixed and compacted in
o4

accordance with this section of this Spe

The equipment may be either single or multipass machines and
shall only Dbe &accepta during the site t: le !
in accordance with Sec if
produce material ko the specified requirementsy

If single—pass equipment 1is used for plastic solls, the degree

of pulverization as determined in accordance with Test 17 of BS

1924 chall be not less than 80 percent.

the mixers shall be eguipped with a device for controlling the

depth of processing anéd mixing blades shall be maintained or
that the correct depth o0f mixin

-~
reset periodically so
1]
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Before the stabilizer is applied, +the material to be treated
shall be gpread and broken down and cversize material removed . SO
that the maximum size of the particles is not more Lhan
specified. If multi-pass processing 1g empioyedq, the material
shall first be pulverised to the reguired tilth by successive
passes. The material shall then be shaped true to line, grade
and <¢ross section and, 1f reguired, lightly compacted. Thea
loose +thickness shall be such as fo give the specified thickness
after full compaction has besn carried out

€1,

L
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1
The molsture content of +the layer befors the addition of ths
stab illzar shall be adjusted to within +he range of 70% +to A5k
of the Optimum Moigturse Content (233870 TIZ0},

{c} Spreading the stzbilizer

After the layer to be L:ieated heas besn prepared +o5  the
satisfaction of the Engineer, the stablizer shall bhe uniformly
Spread over the width to be worked at the specified rate. 1f &
spreader is used to spread the stabllizer ahead of the mixer, it
- shall be  fitted with & device %o ensure a uniform and
controllable rate of spread both transvers ely and lon ngitudinally,

aly sufficient stabil
mixing operation ang any which, ir
becomes defective, shall be replaced at th

izer for immediate use shall be spread
n

ahead of the
the ZEngineer,
Contractor’s expense.

— -,
e i
- Only egquipment  actually  used in the spreading or mixing
operation shall be allowed +o DASs over the stabiliver, when so
spread, before it has been mixed into the marerial to he treatead,

{d} wMixing and watering

Immediately after the stabilizer has been spread, it shall
thoroughly and intimately mixed into the material for +the fu
depth o©f +the layer. Mixing shall continue until the resulting
mixture forms a fine an homogeneous tilth. The mixing machsi
that it cuts at lecsu 100 mm ints the edq
el

shall be set so that
any adjoining lane processed previon 1y so as to ensure <thz

the material forming the laver hasg b 2€n properly processed.

Care shall be +taken both during this ang during suhseguent
walering c¢perations that the underlying layer is not disturbed
material from the underlying layer or shoulders is

and tha*t no

[RESERE 5]
'

o mixed with that being processed.
If watering is nécessary to bring the mixture =o the reguirea
olsture ﬂontent, then this shall be done after Freading and
mixing in the stabilizer., Water shall be added in a2 uniform ang
irn  successive

! ) controllable manner and, where necessary,

: increments. Each increment shall be mixed in as = separzt
L
d

{D

icn. Care shall be taken to aveid a concentration
of water at any point O a flow of water over the surface.

mixture which becomes too wet after the
n added eand Dbefore the mixturs is compacted
uch part shall be allcwed <o dry oukt
ontent 1s satisfactory and shail be
lizer and finished off iy accordance

the

B
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Throughout the process of mixing in the stab and water, a
uniform thickness of the mixture shall be maintained and, if
necessary, the mixture shall be graded to maintain the correct
INCONpact A of the mixturs that

£
ed thickness and shape. Any part
< pl

i
i
i

'
s

—
t
—r

{c)

Mixing Equipment
Stationary mixing plant shall be of the power driven paddle or
pan type and may be cof the batch or continucus type.

ers are used, the appropriate measursd amounts of
tabilizer shall first be placed in the mixsr,
water being then added as necessary to bzrin
conktent of the resulting mixture within the range
the laboraztory and site trials. =~ Special care shall
with Dbatch type paddle mixers to ensure that the st
spread uniformly in the loading skip sc that it

along the mixing trough and that with both paddis and pan mixers

el
Lt
[
fa]
&

[}

|_.l

(6]

E

@

[ X4

the stabilizer i1s proporticned accurztely by a separate welghing
or proportioning ‘device from that used for the material being
stabilised. Mixing shall be continued until the mixture has the
required uniformity and for mnot less than 1 minute unless &
shorter minimuom period 4is permitted by the Znginesr after

satisfactory trials.

If continuous mixing 4is wused, the paddles, baffles and rate of
feed of materials shall be adjusted to give wuniformly mixed

If a spray is wused for distributing water intc the mixer, it
shall be adjusted to give in moisture content
throughout the mix.

.
Mixed material shall Dbe <+transported to the road in sui
vehicles. Material that beccms segregated or is affescted by
waather shall be removed and replaced at the Contractor's
expense.

Laying

e spread by means of & mechanical
pavear to the required widill nd  suchh  thickaoess  that  Lhe
quirements as specified in Section 3 of this
re obtained after final compaciicn.  Segregaticn

pockets  of

tolsraznce re

Specification a

shall he avnided and the layer shall he Fres from
m

coarse or fine material.

P e

[:IENTEeY

Powtimenin

e aeea
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i nto con:act with +the

For lime +4reated materials, final compaction and finishing shall be
completed within 4 hours after the lime comes into contact with the

material to be treated.

{a) Thickness limitations

The compacted thickness of any treated laver laid, processad and

compacted at cone time shall not exceed 184 mm. Where a greater

thickness is zeguired, the material shall be laid in twe or more

layers.

The compacted thickness of any base laver shall not be 1less than

3 times the maximum particle size of the wmaterial and the
less <than

compacted thickness of any subbase layer shalil not be

twice the maximum particle size of the material.

(b) Compaction reguirements

The minimum density for all 1lime and cement treated materizls
shall be 95% MDD {RASHTC T180). The mcisture conktent at the
+ime of compaction shall be  between ©85% znd 105% of Optimum

Moisture Content (ARSHTO TIi&CG).

{¢) PFinishing
The surface finish after compaction of any treated layer shall
be free from ridges, compaction planes, laminations, loose and
=) 3

T‘

free
egregated material and other surface irregularities and shall
L line and level and within the tolerance
i

e Lo = ppecified in
Section 3 of this Specification. If the surface fails to meet
the reguirement of this Specification the Contractor shall tzke
the action set cut in the appropriate part of Section 3 of this

- Specification or such other action as the Engineer may instruct
or agree.

The forming of censtruction joints and the protection of previcusly
trgaled or obther werk shall be carried out 3¢ a3  te produce a
uniformiy compacted and homogeneous layer free from ridges or other

Full width working, without longitudinal Joints, will generally be
reguirsd. Half-width working may be instructed by the Engineer to
pass trafiic. When forming longitudinal joints, with the
mix~in~-place method at least 100 mm of the first 1aid half-width
layer shall be retreated and mixed in with the =second half-width

layer.
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When forming Ltransverse jeints, with the mix-in-place methad,
least 1.0 = lengkh of the proviously laid treated work snal
incorporatad into the new traated layer and the Engineer may  inst
that t} tage of stabilizer be increased at these plzces.

When forming longitudinal or ‘ransverse Jjoirnts wit
plant method of construction, p s shal
t

PROTECTION AND CURING

a2t
1 ke
truct

Treated layers shall ba kopt continuocusly Jaap by lightly spraying
with water, from completicn of compaction until one of the curing
systems specified below is placed.

I

Treated lavers shall be protectad,
compacticn in the case of cement treated material and B
ko

eated material, by one of the following methods;=

hours in

case of lime

(i) Completely <covering the r
approved polythen sheeting of minimum thickness 0.lmm.
3 oL the surface of

a

o
ints the sheeting shall be lapped by zt least S00mm
sh d a

within 4 hours of completion of

light eoloured

The

the

layer. At Jo
and any damaged eeting shall be replace t  the Contractor’s
expense.
The shesting shall be securely held in contact with the layer by
an approved method.

(ii) Completely covering the trsated material with a laver of damp

¥ g ¥ i
soil material of minimum thic

uncompacted gravel or

kness 100mm.
ey

This material, which may be thet forming the next layer, shall
be kept continucusly damp.
(iii) Spraying the layer with A3 azniocnic emnleion at a rats of 1.5
1/z to be applied in accordance with Paris A £ Sec n
15 ef this Specificaticn. This pmethod s i
where the following _laver is £g be a bitvminou
accordance witn Section 15 of this Specification.
Unless otherwise instructed by the Engineer, no prime will be
reguired where method (iii) 1is adeopted and the contractor shall
comply with the reguirements of DParts 2 and B of Secticn 13 of this
Specification.

Plant used for dumping and spreading materizl, and the application of
water or emulsicn shall ke approved by the Enginesr and shall have
individual axles lozds net excesding 5 tonnes.

Immediately prior to placing protection methods (1} or (iii) the
urface of the treated layer shall be made thorougnly damp by lightly
spraying with watsr,

T

£k

r
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The curing svstem shall be kept in place and intact for a minimum of
7 days after completicn. of compaction altﬁough small areas may be
temporarily removed Ior the purposes of carryis ing out control <Testing
but only for the minimum amount of time reguired for the testing.
1410 TRATTIC
Traffic or egulpment, other than that actually engaged in the varicus
treatment or protection processes, shall not run over the layer being
processed or compactad. N
on completion of curing no trafiic or ecLlnmert shaill be allowed on
the +treated layer with Lhe exceptioc of that required for
procofrolling, priming or construction of the subseguent layer.
1431 TOLERENCES
{a) Ceometric tolerances
The razated  upper earthworks, subbase and base shall be
constructed within the tolerances specified in Section 2 of this
Specification.
{b) Amount of stabilizer
{i) Mix-in-place method of construction.
The average amount of stabilizer, measured before mixing,
over a length of 100 m, shall not be less than +the amount
ordered.
The average amount o©f stabllizer in the treated material,
measured at five points over a length of 180 m, shall not
be less than the zmount ordered.
The amount of stabilizer, measured affter miwming, shall at
no point be less than 70% or more than 130% of the amount
ordered.
{ii) Statiomary plant method cf construction
The average amount of stablizer in the treated materizl
measured five points cver a lengﬁh of 100 m, shall not
be less than the ameount ordered.
The amcunt o©¢f stabilizer mecacured after mixing £hall at ne
point be less than 0% or wmore than 110% of the amount
ordered.
i
{iii) Determination of stabilizer content
The cement content in mixed materials shall be determined
according to Test 14 of BS 1924 or to AAS4TO T2ll~0>5 (1l9BZ}.
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The lime contsent 1in mix
according to Test 1 £

MEASUREMENT AND PRYMENT
For +the purpsse of measurement and payment no distinction ghall be
made betwesen the mix-in-place and stationary plant metheds of

The work of providing, placing, spreaqing, mixing, watering, shaping

nd nauling the materials tc be stabilised will he measurad and pald
for in Sections 5, 11, 12 and 13, as aporoprizte, of this
Specification.

For the additional work of providing and mixing-—in th sTab
curing the treated materials the Contractor will be paid as follovs:

(a}

{b)

He

Frem @ Stabilizer

Unit : Tonne of each type of stabilizer

The provision of the stabilizer shall be measu*ed by the tomne
calenlated as the specified weight of stabilizer added o th
material.

The rate for stabilizer shall include for the cost of provision,
storage, handling, transport and spreading of the sgtabilizer at
any point on the Works and complying with the reguirements of
Clauses 1401, 1403, 1404, 1405, 1406, 1408 and 1411 of +this
Specification.

Item : Mix-in stabl er

Mixing stabilizer into the material shall be measured by the
cubic metre of treated material calculated as the preoduct of the
compagtad sectional area cpecifisd to be treated and the length
instructed.

The rate for mixing shall include for the cost of compiying WwWith
the reguirements of Section 14 of this Specification.

Errr - PUSIP

# et
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Item : Curing treated mate

Curing treated material shall be measured by the scuare metre of
the layer cured calculated as the product of the specified width
of treated layer znd the length cured.

The rate for curing shall Include for the cost of watering,
provisien placing "and maintenance of the curing system, and for
complying with the reguirements of Clause 140¢ and Parts 2 and B
af Section 15 of this Specification.
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42/01 SCOPE OF SECTION
This section dsals with the addition and mixin ng  lu  gf cement to
grzded aggregate, and the transporting, laying and comp mpaction of the
mix, hereinafter referred to as "lean concrete” for hazse or subbase.
14R/02 SOURCE CF MATERIALS
The Contractor =hall be responsible for locating and developing
- suitable sources of material for lean concrete, Buch sources shzll
be termed guarries and the opening up of gquarries and the
construction and maintenance of access roads shall be carried eut in
accordance with Section 6 of this uP@C_flCauluna
14n/03 MATERIALS REQUIREMENTS
X {i) Aggregates
!
{z) Gra ding
Sieve Size % paesing
(mm) {by weight)
37.5 140
28 S0 - 100
20 65 - &5
10 40 - 70
5 30 - 55
2 i8 - 40
1 1z ~ 22
J 0,425 10 - 24
i 0.075 o - &
2
{P) Combined aggregate
Sodium Sulphate Soundness : Max 12%
rines (passing 0.425mm} : s5hall be non-plastic
Sand-eguivalent Min 30%
Organic matter : Max 0.3% {(by weight)

regate retained

{c)

2mm sieve

on &
: Min 80s%
: Max 25%
: Max 35%
: Max 28%
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- Unless otherwise specified cement  shall  be ordinary
Portland cement complying  with Section 2 of this

ication.

{b} Storage and handlin

The reguirements ¢f Section 17 o this Specificaticn shail

-~
e
apply to the storage and handling of cement.

{c) water shall comply with Section 17 of *+his Specification.

The ratio of cement to agdregate by waight (4
absorbed moisture but excluding free water in the a

- shall be such as to produce average crushing strengths +o th
reguirements of this Secticn.

The amcunt of cement to be added chall he determined by the
Engineer following laboratory trials, and site +riasls carried
cut hy the Contracter in zcecordance with Section 2 uf +this
Specification.

i The water content of the mixed concrete
A l ensure that the specified degree of com
under 21l normal working conditions.

{(ii} Crushing strength

The essential strength recuirement for the material is that the
i avarags Pf-Zday strangths of grxoups of thres cubes shell be such
2 that net more than one such average streagth in any consecutive
five such is 1 ’ 10 m2 £, howeve
i overall aver c i £ i
(i.2. Fifteen £
- or the

20N/mm2 the
mlx proporti

which may previ

proportions, plant or methods,
1j The initial rate of testing shall comply with the reguirements

of Sectien 17 of this S$pecification until the Engineer 1is
ol satisfied that the specified material is haing consistently
g produced. '
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Further, in order to ensure a high probability that at an
the zbove recuirements will be met, <the avera
groups of

- average strengths of groups of thres cubss in
1

one of the 7-day v
consecutive five such averages fall beleow © N/mmz the cement content
shall be increased to such a value as may be approved by the Engineer
and +he making of cubes shall be continued at the same rate as at the
start of the work until the results show that a satisfactory material
is being consistently produced. :

14R/05 METHOD OF CONSTRUCTION

(1) Site trials

o

The Contracteor shall carry ow
Secticn 2 of this Specification at least one month Dbefore
intends commencing £
layer. Should the

al
trial show +hat the specified strength
compaction reguirements

amend +the mix properticns or  the laying and
technigues in order to achieve the reguired result.

shall be mixed, transporied and laid in accorda

Lean c¢oncrete
with Section 14 of this Specification (stationary plant met
of construction}.

Compaction

.
(=N
[
H-

Immediately  after laying, +he mix shall be compacted
vibratory and smoocth wheel rollers to 326% oI the target
density. Compaction shall be completed within 2 hours of
cement being added to the aggregates at the batching plant.

The target dry density shall be determined dally as follows:—

From three separat

shall r

cubes shall be compacted to refusal in

vibrating hammer as described in BS 13
I=3

t
7

flat plate head with -an area of Dbetween 1¢,000
h

three layers using

site trials in accardance with
he

scale construction of any lean concrete

and

cannct be achieved the Contractor shall
compaction

nce
hod

zrate batches of <%he mix, two 150mm test cubes
be prepared in accordance with BS 188l except that the

@

7, Test 14, but with a

sguar and
15,00 2. as soon as the cubes can be endled without damage,
+heir density and moisture content shall be determined in
accordence with BE 18B1. The averadge of the six
cubes shall be the target éry density.

The densitv of the compacted base shall be determined for each
5oom2 laid. The Contractor ghall provide a portable cering rig
capable of cutting acceptable cores of minimom diameter 150mm
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{wvi)

and to a2 depth of af le
centent of each ¢
1881,

termination of the density ea
e

C
minimum eguivaleat cube stren
N/mm? at 7 days calculated in accordance with BS 18

The compacted thickness shall not exceed 250mm.

Finishing

The surface finish after compaction shall be free from ridges,
compaction planes, laminations, loose and segregated material
and other surface irrvegularities and shall be to line and level

0
[E8
U]

and within the tolerances specified in Section 3 of &

Speuilicalion. XL the surfdce fails vo mest the Yeguirements of
+his Specification the Contractor shall take the action set out
in the apyrcpr ate part of Section 3 of this Spacification or
such other action as the Engineesr may instruct or acres.

Joints

At the end of each dav's work &the lean concrete shall be
compacted against a securely fixed vertical temporary stop-end
and 1f cempaction 1s being done with a vibratory roller this
shall be used transversely close to thie stop-end. In addicion,
the material in the corners adjacent to the stop~end shall be
compacted by means of a small powsr-operated compactor When

the stop-~end 1is removed an corly compactad material adlacent
o ¥ b ¥ I J
to it shall be removed and a

1 1 1 cement:sand grout shall be applied to the exposed face o
& thickness of 5 - 1l0mm before proceeding with the laying of
further adjoining lean cencrete. Such fresh lean concrete shall
be thoroughly compacted against ths join:t and where a vibratory

11 be used transversely close +to the

reller is employed this shal
jeint again using I

= a compactor I1n the
orners cof the new work. None of the compac 1
e n

ted
ting eculpment sh
a

o] =4
be allowed to bear directly on . the hardened or partialiy
hardened lean concrete previously laid.

Where the full width of the layer cannct be placed by one pass
of the paver, work shall be arranged so that 2t longitudinal
joints a fres edge of spread material is not exposad for nmore
than one heour after mixing befores placing the adjacent layer.
Where a free edge 1is exposed for more than one hour after
wixlag it shall De cut bagk 10 expoess fully compacted material
before laying the adjacent laver.

>
Z
i
T
i3

Ty
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SECTION 15

BITUMINOUS SURFACE TREATMENTS
AND SURFACE DRESSINGS
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i 1501 SCOPE OF SECTICH
L . o e 4 . - e s . . P s
: This Section covers a2 application oFf different bituminous binders
and aggregates to any xind of road surface and is divided intoc the
| following parts:
i,
‘ DART A General
PART B Prime Coat and Tack Coat
T
! PART C Surface Dressing
PART D Sand Seal
5 PART E Grzvel Seal
!
PART P Emulsion Siurry Seal
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1501a SCOPE Or PART A
Par A comprises all the gensral reyciremeats fox bituminous binder 7
» Iy 3
and aggregate common to Parts B te F inclusive. i
1502A BITUMINQUS BINDER SPECIFICATICHNS -
i
211 bitumincus binders shall comply with the relevant T requirements i
set out in Section 2 of this Specification.
1503a BITUMINCUS BINDER STORAGE AND HANDLING
; When ecarried in bulk containers, secords of bindexr temperature and =
time im a mannar acgceptable o the Engineer shall be kept. Any 1.
] . s B
hituminous binder not c¢onforming to the reguirements of ‘Clause 1504A
! may be rejected by the Engineer as unsuitable for use in the Works.
o a
2 ’ .
be keph neat and S

The bitumen storage area and heating station shall
area shall be cleared of vegstation and the drums

tidy. The storag
caps between

stacked on their sides and only in small guantities with
each stack ™ to reduce fire risk.

enniiala

o Eitumen digtributors and boilers shall be kept clean, at all times. -
fa ‘ When changing the grade of Ditumen and at the end of each day’s work, :
1L bo;iers and d&istributors shall be thoroughly cleaned out with 2 i
f} colvent. The flushings from bhailers and distributors shall not be
! poured over ‘ths area indiscriminately, but shall Le led by drainage 7
channels to dispesal pits, care eing taken that flushings do not i
find their way into stormwater ditenss or streams.
all voilers, pre—heating pits,  tools, and plant shall be Kkept ;
secrupulously clean. - )
When filling +the bitumen distributéer from the boilers or bulk é
containers, the bitumen shall be passed through a filter of fine wire -
gawvlze.
On completion of the Works, the disposal pits and drainace channels -
shall be filled in, topsoilad and the site left clean and cidy.
15043 HEZATING OF BITUMINCUS BINDER :
H
puring storage the temperature of Lhe hizuminous binder chall be kep% .
zs low as possible, consistent with reasonable pumpability. H
_ i
The Bisuminous binder chall he heated in boilers or bulx storage
containers, eguipped with adequate pumps and agcurats thermomelars. f
Mo bitumen shall be heated in a boiler when the thermometer 1s broken £,
or inaccurats.
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The minimum pumping temperatures, the range of spraying temperaturss
: and the maximum heating temperatures of cut-backs, penstration grade
! . - 13 = ] B — .
: birumens and emulsions are given o the following table:-

Binder Temperatures {°C)¥
Minimum Sprayving Maximum
9
Pumping Slot~jets ptomising jeis | Heating
Cut~-back RC 36 19 45 - 50
) " RC 70 25 55 - 65 - 70
= N RC 250 15 80 - 90 - S0
” RC 800 A0 60 - 115 - 120
= ! RC 30040 30 125 - 133 - 135
o Cut-back MC 30 10 35 — 45 50 - &0 55
" MC 70 25 55 - &5 7C - 85 85
" MC 250 45 80 - 90 90 —~ 110 110
" MC 800 586 100 - 115 ‘120 - 135 135
" MC 3000 8¢ 125 - 135 135 - 150 150
X " 200,/1400
i " {France} 30 135 - 145 145 — 180 1s80
B Bitumen 400/390 95 140 - 150 160 - 170 170
H " 280/320 109 150 - 164 10 - 170 170
" 180/200 105 155 - 165 160 - 170 - 170
ol " 80/100 115 160 - 179 160 - 170 170
Emulsion  K1-70 15 75 - 853 75 - 83 935
L. #¥gl-60 - - - S5
* These spraying temperatures 2Ie for guidance only, since the
optimum spraying temperature depends on the

temperaturs/viscosity relaticnship of the bhitumen.

ol The minimum pusping and spraying temperatnres for Ki-&0 shall ke
in accordance with the manufaciurer’s recommendations.
ror clok-dets +ha viscosity for spraying shall be 70 to 100

or atomizing jets 35 to &0 centistokes.

ot
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Nc penstratico bitumen, cut-back bitumen, -
heatad above the maximum temperature given above ;
cverheated shall be removed from the Zite a &
ConlbracLur«
:
The rates of application of binder specified or instructsed by the i
} Enginger refer to volumes of binder corrected to 15.86°C using the
; tandard Petroleum Measurement Table (ASTM D 1230). £
£
- 15052 ADHESION AGENT =
Where reguired the adhesion agent shall be of an approved type and ?
shall be used Iin accordance with the manufacturer's instructicns and o

i - as ifaostructed by the Zngineer.

P .

il

1506A CONSTRUCTION LIMITATIONS
l ¥o bituminous construction work will be permitted in adverse weather
o conditions {rain, wind etc.,) or whenever s¢ instructed by the
Engineer.
Bituminous material, excep for Dbitumen emulsions and certain types g-
; of prime coat if nstructed bv the Engineer, shall not be applied on i
5 a damp surfacse. .
fa 7
1567 SAFETY PRECAUTICONS %
B 1 —
”§ The Contractor shall take every precaution to aveid fire or hesalth
hazards. He shall always snsure tha

o {a) bitumen is heated only to the temperature reguizsd for the
) particular application;

I
{¢) sultable protective clothing and gloves are used when M
? handling hot bitumen: and -
] .
{d) dust is reduced tc a minimum. :

red when using rapid-curing cut-back, Dbecause of
”

ul
v flammable nature of the solvent.

1308a MTASURENENT AND PAYMENT
. , £
Mo  geparazte wmeasurement and payment shall be made for complying witi é
the Treguiremernts of Clauses 1501A to 15472 1nclusive of this =
, Specifica and the Contrzctor shall be desmed to have allowad in
. ; . , - . - - s £
nis rates in Parts B te T inclusive of Secticn 15 of this i
. . P 3
¢ Specification for the costs of complying with the reguirements of T
i Part A of Section 15 of this Specificaticn.

P
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AT AND ZTACK COAT

td
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£¢)
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i
i

; 15013

y
low wviscosity bituminous biader
TE the prime onatr is ta he

: inding material.

: i tack coat shall mean a light application of bituminous binder to a

E bituminous or concrete surface.

) -

— 150238 MATERTALS FOR PRIME COAT AND TACKX COAT

s For prime coat, the binder shall be a medium—curing cut-back MC30 or
MCT0 unless otherwise instructed by the Engineer.

_\

i For +tack coat, the binder shall be a penstraticon grade bitumen
applied hot immediately prior to laving the Dbitumincous mixture layer
or alterm a rap ack &
applied at 7 n 3
allow apo e

1 emilsion sLov i 1 ag a

} sufficient time before laying the bituminous mixture to allow the

i emmilsion to break and the water to evaporate and run off.

Blinding material 1if reguired shall consist of fine aggregate, ox

; sand, or crusher dust and shall contain not more than 13 per cent
retzined on & 9.3 m=m Sieve. The blinding material if reguired by the

a Engineer will be specified in the Specizl Specification.
T 3 P P
15038 DREFPARATION OF SURFACE

; The gsurface to be sprayed shall be thorougnl cleaned Dy swaeplig

- x 1 . . .

‘ with méchanical brooms and/or washing or other approved mieans. ALl
laitance of soil or binder materiazl, loose and foreign material shail

oo ha romoved.

swapt clear of the layer to expose the

ved shall be c¢hecked for 1line, c¢amber and
e corrected, made good as necessary and approved
before any bituminous spray is applied. The-
1 or otherwise, of the surface will Dbe given

v prior %o the Contractor's intention to start spraying.

immediate
; Unless otherwise dirscted by the Enginesr, immediately prior <o the
epplication of prime coat, the surface of the layer shall be lightly
ved with water teo give complets coverage ¢f the layer, but in no
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. water :
’ water H
- befer
: L]
? 15048 SPRAYING OF PRIME COAT AND TACK COAT ;4
ﬁ Az soon &s pessible after the suxface to be sprayed has Dbeen prepared Zn
5 as specified in Clause 15038 and approved by the Enginesr, the prime g‘
or tack coat shall be spraved on to it at the gpecified rate. e
Spraying shall be carried ouhr not later +han 12 honra afrar the
] surface has been prasparsd. §_
s
s The quantity of Dbinder used shall give complste coverage of the
) surface with a slight trace of run-off in places. Should the g
specified rate of spray appear to be incorrect, the Contracior shall i
irmediately stop sprayving, inform the Engineer and amend the spray
rate as instructed by the latien. o
.
The edge of +the arsa shall be marked out with a line of string or xe
‘ wire pegged down at intervals not excseding 15 m on straights or 7.5
m on Qurves. g-
i-
, Bitumen shall be sprayed from &a pressure distributer and no
] handspraying shall be permitied except in small arsas, or to make T
] good a defective aress a :
¥ ' . i
i The nozzles shall ¥ Le ir 5 and shall be .
A tested prior to spraying by discharging on to suitable material (such :
as building  paper, metal sheets, etc.,) or into purpose made £
N troughs. Testing shall not take placs on tha .read., and any bitumen
: spilt on the ground shall be cleaned off. T'
3 If during spraying, & nozzle becomes blocked or davelops a defect,
‘ the spraving shall be immediately stopped, any arsa incompletely .
sprayed shall be made good with a handspray , ané the machine f
) repaired before further spraying is commenced. -
When commencing and’stopping spraying, sheets of building paper or ’
matal at least 2 mw wide shall bes spread across the full width to be =
spraved Lo give a clean sharp edga.
The metal sheets used for stopping and starting work shall be -cleansd i
aftar each run and the troughs used for testing shall be cleaned at )
the end of each day’s work. -
During spraying all kerbs, road Ffurniture, culver: headwalls, tree o
53 an - lixe cle alashiin £
e c
x —
;
i
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15038 CURING AND BLINDING OF PRIME COAT
R LE, after the application of the piime coat, the bit material
fzils to penetrate within the time specified or 1f the road must be
T ££1 biindi ial shall be spread in the amount
1 . "
: o o minoug material and to proteclh clie

) ding e ead from trucks in such 2 rmanper that

i . . ‘. ) .

i no wheel will travel on uncovered bituminous material.
Unless th- Engineer permits otherwisze, all loose material on the
sprayed surface, including any Liinding material, nall Dbe removed
before any further laver of the pavement is laid.

13068 TOLERANCE
- The rate  of application of bituminecus binder acress the width of each
» spray run shall nct vary by more than + 10% of +the rate ordersd@ and
i the average rate of binder for azch single run of the spray truck
b shall be at least squal to the rats orderad, Trzy +&tests should bs
takern at least once a day during priming woperation +o <check
! calculations based on dipping uf spray tTrucks.
d 15078 MEASUREMENT AND PAYMENT

(a) Item : Prime coat or tack coat

Unit : 1 (litre)} of each type of bituminous binder

kS Prime coat or tack coat shall be measured by the litre of each
type of bituminous binder calculated as the product of the area
metres instrucked to be sprayed and the instruoctad

f in square
b rate of application in litres/square metre, corrected to 15.80C.

The rate for prime coat or +ack coat shall inelude for the cost
f providing, hauling and spraving the prime or tack coat at the
instructed application rate, blinding and complying with the
. regquirements of Clauses 15023, 15038, 15048, 15058 and 15088 of
5 this Specification.

4
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PART C ~ SURFACE DRESSING

fody

d immediztely by a2 single

m 0

oW

A multiple surface dressing means +wo or mors sucface

rlaced one on the other,

MATERZALS FOR SURFACE DRESSING

by

{a) Binde

The binder will generally be a suitable ¢ationic quick-br
emilsion such as X1-60 or X1-70, a medium—-quring c“*—back MC

3600 or a penetration/cut back mixture blendad *+o +he

of the Enginesr. The type of binder will be specif
Special Specification.

(1} Hardness, soundness, shape and cleanliness

ible stone dust and harmful

Ed
S The percentage passing +he 0.075 si
% .

Tas cllppings shall comply witn the following reguirement
for the appropriate class as specified in the
£ i on

| | |
Chipping Class | 1 f 2 3 4
| | ]
| |
123  Max. } 20 |25 | 30 | o35 |
ACY  Hax. 15 | 20 23 25 )
5SS Max. 12 | 1z 1 12
FI  Max. ’ 20 i 20 25 25 |
! J

The minimum size of the sione =0 be crushed to produ
chippings shall be at lsast 4 times the maximum siz
chippings.

an application of bitumincus

(]

Attty

[FEIREY

1 consist of crushed stone, cubical
vis

t organic matter or other dele
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L

BITUMINQUS SURFACE TREATMENTS AND SURPACE

v 1503C

Joet
n

0

Sieve Percentage by weight passing

Size l Nominal Sizes
{mm) 14/20 10/14 6/10 3/6

28 140 - - -

20 85-1ad9 100 - -

14 0=30 85-140 100 -

10 0-7 0-390 85-100 160 &
5.3 - 0- 7 0-30 85-1%..
S - - 0~10 -

3 - - - U=30
2 0~2 g-2 g-2 0-10
G.5 - - - 0-2
i
RATE CF APPLICATION OF BINDER AND CHIPPINGS Loba

The rate of spray of Dbinder and the size a
g
ucted by the Enginser.

Tray tests shall be carried out at least once pe
dressing operations to check spray and spread rat
spray truck dippings and chip-spreadsr coverage,
when & number of short lengths are being surfa
truck dippings shall Dbe  taken  for each
chip-spreader coverage shall be checked each dav
are in progress.

lai}

nd rate of spreszd o

s shall be as specified in the Special Specification or as

r day during surface
es c¢alculated from
and more fraguantlsy
ce dressed. Spray
length sprayed an

chipping operations

CRUSHING, SCREENING, WASHING AND STOCKPILING CHIPPINGS

The construction plant provided and the methods o
be such as will produce chippings which me

reguirements of <Clause 1302C{h), This may reguir

chippings to mest the cleanliness requirements.

ection & of this
re h

hickness of gravel

use the stockpile

1 8 5
reguired the stockpil
= by

-0

Any ceontaminated chipring
ar

tion when
raa shall be

@ g
I
0
U -
IR
’4
Q
m

othery material
T

r
1 not  be
L =




STANRDARD SPECIHICATION FOR ROAD AND SRIODGE CONSTRUCTION
N :

bituminous binder used for preccated chippings shall be
g o le i

e I D
curing cut-back MC30 or a semi-stabl or stable emul
anionic A2 or A3 or cationic X2 or X3 unlsess ctherwise instructed by
the Enginesr. The amount of Dbituwsinous binder used to pracoat
chippings shall be specified in the Special Specification or shall ke
as instructed by the Engineer. ~
Precoating shall be carried out in a mixing machine acceptable to the
Engineer. - .

The

agglomerate.
be stockpiled for the lapse of time required by the soly

recocated ChiDDislGS shall not he tack =
P i =
The ChippiﬁgS p..ecoa-._ed with cut-back or emu

It
[
rr
0
Q
£
£
i}
fa]
It
A

to evaporate.

The

or other delets

precoated chippings shall bhe kept fres of contamis

H
Hu
9
o
15]
B
ot
t
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CONSTRUCTION PLANT FOR SURFACE DRESSING

{a}

Bitumen distributors -

Bituman distributors shall be truck mounted zaad
i in {1 T

b

sufficient power to mainta uriiform speeds fo e
application of the binder. The truck shall be cqguipped with ‘an
accurate tachemeter showing the driver the speed in metres per
minute. The truck shall be fitted with a gauge bar and chain or
any other acceptable device c¢learly visible to the driver to
enable him to follow the reguired edge. The distributer tank
ca i shall be
tank at
¥ 1 ersg apabls of
mal emperatures up Lo 00°C and be fitted with an

mometar.,

acqu
The circulaticon system sha &

around the spray bar witho Ying

shall be available for spraving in widths varving from 0.5 m to
4 m and shall be adjustabls transversely so that the oparator
carn  Ffollow the ragquired edge independently. The spray nozzlses
shall be arranged to give 2 uniform spray and the shut-ofi shall
be guick-acting with an antidrip device. Tha prassurs 17 the
spray bar shall be sufficient to give a good distribution and
spraying of the binder,

Distributors shall be capable of applying bituminous Dbinder
within the limits of + 18% of the specified rate of application
aver anv partion of the surface. '

JrS. vy
H v
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STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

BITUMINCUS SURFACE TREATMENTS AND SURFACE DRESSING ;Page 15.11
Distributors shall be checked and calibrated before starting any
. work or when reguired by the Enginear. This shall inciude the
calibration ~ of all the metering devices and checKing the
uniformity of the transverse distribution of spray.
il ztors shall be furnished with a Trate of

L= 153
gpray/machine speed”™ chart.

(b) Chip-spreaders

Mechanical chip-spreaders shall be capable of spreading the
- chippings uniformly over vwarilable widths, from 0.5 to 3.5 m, at
the rates specified.

The number and outpui of chip-spreaders shall be
- v

: gusUre Lhat chippings are spread immediately aftcy the

kS bitumincus binder has been applied.

] Chip-spreaders shall be checkaed and calibrated hefcre starting
anv work or when reguired by the Engineer.

p {¢} Rollexrs

]

4

i The main rolling shall be carried out with self-propelled

- pneumatic tyred rollers, having a2 wheel-load of more than 2

S tonnes. The +tvras shall be smooth and thelr pressure shall be
! more than 0.4 N/mm?.

teel-wheeled rollers shall not be used until all eXCEsS
chippings have been removed and insufficientl c
have been chipped over and then only in tandem with pneumati
: tyred rollers or where  approved by the Engineer.
steel-wheeled rollers weighing less than 8 tonnes ({total welght)

| . 1
N will be acceptad.

e number and output of rollers shall e gufficient to ensurs
hat rolling does not lag behind spreading. Two preumatic tyred
cllers shall be used for each chip-spreader. ’

H ot R
o

Miscellaneous ecuipment

.
ol
e

Sufficient trucks and locading machinery shall be employed to

an adequate, prompt and continucns supply of chippings.

ensure
Rubber tvred mechanical rotary broems towed hy or mounted on
rubber tyrsd vehicles shall be provided.

A1l labour working with or on bitumen shall
r ive glothing and footwear.

[ —

o
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Immediately before spraying, all loose matsrial ang foreign =
shall be removed by thorough brushing with mechanical brooms and/or
washing or other acceptable methods. 211l hardensd mud r otler
forsign wmatter shall bes locsened by scraping before sweeping.
debris shall be deposited well clear of the surface to be sprayed.

Any defect of the surface shall be made ood as instructed by the
¥ g

Engineer and no binder shall be sprayed until the surface has been
Approved by the Enginser. The Engincer’s approval or otherwise of
the surface will be given immediately prior to the Contractor's

intention to start spraying.

LPPLICATION OF SURFACE DRESSING

As soon as possible after the surface has been pre

the binder shall be uniformly spraved at the specified ate.
carried out later than 12 hours after the

Spraying shall net be
surface has been prepared.
The spraving width shall normally be one lane width so £hat
construction traffic may run over the other lane.

b

Immediately after the binder has Leen spraved, clean &ry chippings
shall be uniformly applied at the specified rate by the use of as
many mechanical chip-spreaders as necessary to match kthe rate of

d time Dbeiween +the spraying of binder and the

spraying. The elap
bal

sa
spreading of chippings shall in no case exceed one minute.

Should it become apparent that the supply of chippings is ebout to
fall, the binder spraying shall be immediztely stopped and snall not
rasume until an adeguate supply of chippings is assurad.
The correct rate of spread is generally assesssed  visuzlly, a5
providing complste c<overage, with +the film of binder still wvisikle
between the chippings. Should the coverage appear to be lacorrsct,
the Contractor shall immediately inform the Engineer, whe will amend
the rats of spread accordingly. Any excess of chippings shall be
removed by hand and any insufficlently chipped arsa shall be chipped
over by hand, so that adeguate coverage is obtained. 3Brooming of the
material to effect raédistribution of chippings will not be permitted.
Rolling shall begin immediately after the chippings have been spresad
and, in no case, later than +two minutes after the appiication of
binder.

rolling
the binde
ins

passes ch

receive

ety [N

l« evaeg
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STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

15G8C

BITUMINOUS SURFACE TREATMENTS AND SURFACE DRESSING Page 15.13
Excessive vrolling, vresulting in the crushing of chippings, shall be
avoided.

The reller speed shall not exceed 8 km/li, unless otherwise directed
by the Enginesr.

2dditional rolling on a reviously completed section shall be given
later in #he heat of the day by pneumatic tyred rollers in  tandem
with steel three wheelad vyollers unless otherwise instructed by the

APTERCARE AND CONIRCL OF TRAFFIC

The road shall not be opened to traffic until the binder has akttains
sufficient viscosity to prevent the stones being whipped off.

The Contractor shall erect temporary restriction signs, barriers an
removable Lumps or any other device, as instructed by the Zngineer
L0 revent wvehicles travelling too fast over the newly laid surfac
dressing. Vehicle speed shall be restricted to g maximun of 30 km/z

ufficient adhesion to ensure that the chippings wil

2 su
odged by faster vehicles,
en permitted to run on the surface dressing for

s shall be swept and taken away. Windrows of loos
1 not be zllowed to accumulate at the sides of the road.

The final average overall width of the surface dressing measursd a
six equidistant points over a length of 100 m shall be at least equa
to the width specified or instzucted. At no point shall the distanc
between the centreline of the road and the edge of +the surfac
dressing be narrower than that instructed by more than 13 mm.

The rate of application of binder across the lane w1dth shall ne
vary by more than +10% of the rate ordered and
lane sprayadé in Ta single-pass the average rats of
shall be not less than the rate ordered.

‘binder applicatio

The average razte of application of «chippings along and acyess th
lane width fo ¢h  single pass of the chip-spreader shall not wvar
Sit L p=sp

r a
by more than +10% of the rate ordered,

-
H

2
t two weeks and when instrueted by the Engineer, all
1

for each length of

a
1
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t
1
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STANDARD SPECIFICATION FOR ROAD ANC BRIDGE CO

NSTRUCTION

1511¢C MEASUREMZINT AND PAYMENT

{a) TITtem : Eeal ccat

Uniz : 1 {litre) for sach type of bituminous binder for sach
seal coat,

Seal «c¢oats shall be measured by the litre, for each type of
bitumincus bhinder for each seal coat, caleculated as the product
nf the area in smiAre metres 'r'ﬂ-:f'?*zr";'eaﬁ to be sprayed and +he
instructed rate of application in litres/square metre, corrected
to 15.8°C.
The rate for the seal c¢oat shall include <for the cost of
_preparation of the surface to receive the binders, providing,
hauling and spraying the Dbituminous kinder at the instructed
application rate and complying with the requirements of Parts A
and C of Sacticn 15 of this Specification.

{k} Item : Chippings
Tnit : m° of each nominal sizs for each class
Chippings shall be measured by the cubic metre of each nominal
size for each class calculated as the product of the area in
square metres Iinstructed o beée covered and the rsciprocal of the
instructed rate of apvlicanicon in sguare metzes/cublc metrie  os
the actual rate of application in sguarse metres/cublic metrs
whichever calculation gives the lower volume.
The rate for chippings shall include for the c¢gst of providing,
hauling spreading and rolling +the chippings at any i“struc+ed
applicaticn rate, all hauls as necessary and
Parts A and C of Section 15 of this Specification.

{c) Item : Preccated chippings
Unit : as specified in the Special Specificaticn

The ratz for pracoated chipnings shall include fo

complying with Parts A and C of sSeczion 15 o
P-7iNng

and with the relevant sections of the Special Sgec

PR Frasieadi [T g e okt
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STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION
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BITMINOUS SURFACE TREATMENTS AND SURFACE DRESSING

frt
w
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1504D

1203D

DRRT D - SAND SEAL

(a) Binder .

f hi*uminous binder coverad with

The binder shall be a m.dium-curing cut~back MCS00 or MC3000 or
¥1-%8 caticnic em:lsion unlsss otherwise 1nstructed Dby the
Engineer.
{b} Aggregate .
The aggregate shall consist of sand, or fine scresenings, free
frem organic matter, clay and other deletericus materizl. The
fines (passing a 0.423 mm sieve} shall be non-plastic. The Sand
Eguivalent shall exceed 40.
The grading shall be as follows:
Sieve % by weight
{mm} passing
6.3 7 : 100 )
3 95 - 190 i
4 50 - 100
2 30 - &5
1 20 - 80
0.8 10—~ 50
0.425 3-25
0.3 0 - 15
G6.158 0 -8 i
0.075 0-5
TATE. OF APPLICATION OF BINDER AND FINE AGGREGATE
The rate of spray of binder =and the rate: of sprzad of the fins
the ESpecial Specification or as

zggregate shall Le as specified in
instructed by the Engineer.

During +he sand b
spread rate shall be carried out

o
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CONSTRUCTION

The surface o bhs covered shall

1 15072,
The binder shall be uniformly sprayed at the specified zate. The
fine  aggregate shall be wuniformly spread and rolled, all in
accordance with Clause 13508C, except that the fine aggregate shall bke

n
cc
spread in excess of that regquired to cover theé binder.

i 1565D AFTERCARE AND CONTROL OF TRAFFIC

) The road shall be opened to traffic when instructed by

i
; Traffic speaed shall be restricted as per Clause -1509C for as long

‘ the Engineer mzy require.

i
A .
5} .
= Any whippad-off Zggregate shall be ,

' many times as are necessary for it to adherse fully to the binder.

4 1506p TOLERANCES
o I
gand seal shall be c¢onstructed within the same width tolerance as
given in Clause 1510C for surface dressing.
-

1 of binder for a single pass of
553 than &the rate ordered. The ave
ap cation of sand for a single pass of the spreader s
f by more than T10% of the rate ordered.

) 15870 MEASUREMENT AND PAYMENT
{a} Item : Seal coatb

! Unit ¢ 1 [(litre)} for each type of kituminous kinder
.
Szal coats shall be measured by the litre for sach type of
: bituminous binder calculated as +the product of the arez Iin
' square metres insktructed to be sprayed and the instructad rate
ef azpplication in litrss/sguare metrs corrected tc 13.8°C.
! o - N - < = - =
The rate for the =eal g¢oat shell include for the cGsT oL
i preparation of th surface ta receive the binder, providing,
hauling and spraying +the bituminous binder at the Instructed
application rats and complying with the regquiromcnts of Parts 4
and D of Section 15 of this Specification.
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BITUMINCUS SURFACE TREATMENTS AND SURFACE DRESSING ; Page 15.1
{b) ZItem : Aggregate
Uniz 3 om?
Aggregate shall Dbe measured by the cublic metrs calgulated as the
product of the area in cquare wmetres instructsd £o be covered
and s Drocal of _the ;nstr te of application i

The rate for aggregate shall include for the c¢ost of providing,

hawllng s_ readin and rOlllng the aggregate at any instructed
pplicatio rate, brooming back vwhipped-off aggregate, and

comDTyﬁhc with Parts AR and P ¢f Section 15 of this Specification.

e
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STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION
BITUMINGUS SURFACE TREATMENTS AND SURFACE DRESEING Page 15.18
PART T - GRAVEL SEAL
1501= DEFINITION
A gravel seal means an application of bituminous with
graded granular material.
1502E MATERIAL FCR GRA SEAT
{ay Binder
The binder-shall be a2 msdium curing cut-back MCS800 or HC30C00
1less otherwise instructed by the Engineer.
(b) Aggregate
{i) Source of material
The Contractor shall be responsible for locating suitabls
sources of material for the gravel s=zal. Notwithstanding
Clause 602 of this Specificatiocn such sourcss whether or
not reguiring drilling and blasting for the extracticn £
the material shall be termed as guarries and shall be
t Specification.

provided in accordance with Section 6 of this

The cover aggresgate shall consist of

graded crushed stone or a mixture of these
free from organic matter, clay and oth
materizi. Its hardness shall be as [ullows:
Los Angeless Abrasion : 40% maximum

Aggragats Crushing Valune: 30% maximum

Sieve % by weight
{mm} passing
20 1090
14 5 - 95
10 45 - 95
5.3 25 - 8¢
4 15 - &5
2 i - 3590
L S5 - &l
0.425 3 - 30
3.073 0 - 10
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STANDARD SPECIFICATICON FOR RCAD AND BRIDGE CONSTRUCTION
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(c) RAdhesion agent

The acdhesion agent specified in th Zication or as
ee t

instructed by <the Engin the bituminocus

binder.

surface to be covered shall be prepared in accordance with Clzuse
formly sprayed and the aggr
in 1

AFTERCARE AND TRAFFIC CONTROL

The road shall be opened to traffic when so
2 i

Enginesr. The traffii
for as long as the Engineer mey require.
TOLERANCES

Gravel seal chall he constructed within the width tolerance given in

Clause 13510cC.

ion of binder and aggregate across the lane widkh

The rate of applicati

shall not vary by more than +10% of +&he rate ordered. The average
rate ef application of binder for a single pass of the spray truck
shall be not less than the rate ordered. The average rate of
application of aggregate for & single pass of the spreader shall not
vary by more than *+ i0% of the rate ordered.

During gravel sealing operations tray +tests to determine spray and

spread rates shall be carried out at least once per dav.

MEASUREMENT AND PAYMENT

{a} TItem : Seal coat

1 {lircre) for sach type O bhituminous bindsr

..,
H
jo}
fos
ol
.

The seal coat shall be measurad by the litre for each type of
hitvminons binder caleulated as +the product of &he arsga in
square metres instructed +o De spraved and the instructsd rate
of application in litres/square metre corrected to 15.8°C.
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STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONS

AITUMINCUS SURFACE TREATMENTS AND SURFACE DRESSING Page 15.20

The rate Ffor the geal coat shall include for the cost of

preparation oI che surface to receive the binder, providing,

hauling and sprayiang the bitusinoes biader at  aay  instructed

applicazion rate and complying with the requirements of Parts &

and E of Ssction 15 of this Specification.

(&) Ttem : Aggregate

fnit @ mo

Aggregate shall ke measursd by the cubic metre calculated as the
covered

product of the area in
and the reciprocal of the
square metres/cublic metre oI

square metres/cubic metre ‘whichever calculation

instructed zrate

voliume. The zate for aggregate
providing, hauling, spreading and rolling the
instructed application rate, and complying wit

Section 15 of this Specification.

square metres instructed to be

of

2

tn

application 1in

gives the

ggregate at
Parts A and

the zctual rate of application in

lower

shall include for the cost of

any
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STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

BITUMINGUS SURFACE TREATMENTS AND SURFACE DRESSING {Page 15.21
i

DERT F - EMULSICN SLURRY SEAL

An emulsier slurry seal means a mixturs of bitumen emulsion, fine
aggregate, cement or lime and water prepaved in a mixer and then
spread on the road surface.
MATERIALS FOR SLURRY SEAL
.
{2} Fmulsion
The emulsion shall be either zn anionic emulsien A4 (slow
setting or rapid-setting) or a slow-acting cationic emilsion X3
unlags mtherwise instructed by the Enginecer.
{b) Aggregate
The aggregate shall be free of organic matter, clay, silt or
other delaterious matter. It shall have a2 Sand Eguivalent of at
least 40.
The grading curve shall be within one of the Zfollowing

envelcpes, as specified in the Special Specification:-

Sievs Percentage by welght passing
Size Type I Type II Type IIL
{mm} (Tine) {Morwal) {Coarse)
10 - - 1806
6.3 - 100 80-95
5 - 30~100 70-90
2 ig0 £0-87 43-65
1 £0-85 40-87 25-4% i
0.425 30-48 22-38 15~-28
0.3 25-42 18-30 12-25
0.159 15-30 10=20 - 7-18
0.075 10-20 5-15 5-15%

{c) Cement/Lime
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The proporticon by weight of dry aggregate of bitumen emulsion and
cement or liue shall bLe specified 1in  the Special Specirficatiocn.
These shall be termad the nominal proportiocns of bltumen emulsion and
cemeant or lime.
Water shall be added inm sufficient guantity +to obtain the correct
slurry censistency as direchted by the Engineer.
: The slurry ixture shall be prepared in a slurry mixer acceptable to
o the Engineer. The mixsr shall be charged with materials in ' the
propertions specified.
i The mixing cycle shall be sufficisnt to produce a uniform coating of
- the aggregate and a uniform consistency of the slurry. It shall
w7 continue until the slurry mixtirs is dischargsd into the spreader hax
or onto the road surface. The entirs bateh shall ke discarded if
- there 1s evidence that the emulsion has brokan. The slurry, ready
for application, shall ke a smooth, free flowing mixture throughout.
- 1504F RATE OF APPLICATION QF SLURRY MIXTURE
The rate of application of the slurry mixture shall be as specified
in the Special $pecifica t‘OQ or as instructed by the Englnear.

f Tray *tesks shall be arried out a2t leaszt once per davy during slorry
g seal operations.
4
. 1303F% ONSTRUCTICH
j“ Where a slurry seal is to be applied to a surface dressing the
‘ b
) surface dressing shall Dbe trafficked for a period of least btwo weeks
i prior to the epplication of the slurry.
- ) The surface to be coversd shall be prepared in zccobdance with Clause
1507cC.

shall be evenly spread at the specifi
i hand  spreading may

in restrictad areas where

12
b
e E g
shaell commence as snon 25 the slurry has set sufficiertly £o ensnra
that no rutting or pick-up will occur. The number of passas shall ke
as agreed with the Engineer but usually each spot shall recelve at
least © passes of the pneumatic tvred roller

I

The finished slurry shall be of uniform surface textura and colour
throughout the work. The finished surface shall be free Zfrom
blow-lhwlies angd irragularizies.
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150&rF CURING END CONTROL OF TRAFFIC
» A3 traffic shall be keot off the slurryv s=al until it has cured o 2
; firm «conditicon that will prevent pick-up of the mixture. Whers two
= applications of slurry are required, the 1initial +freatment shall ke
ie

a a
cured thoroughly prior to placing the succeeding applicaticn.

iy

L5 | 1s07F TOLERANCE

; Slurry seal shall be constructed within +the same width tolerances
) given in Clause 1510C.
The rate of appliication of siurry seal acress the width of & lane
sealed in a singl f the rate

le pass shall not vary by more than +10% o
ge rate of application along the length of =z

- crdered, and the
13 he not less than the rats ordsred.

u

single pass sh

1508F MEASUREMENT AND PAVMENT

Slurry  sesal shall be measured by the cubic metre of dmn
or each different miwxture calculated as the produc

aggregate
in sgquare metres instrucied Lo bes covered and th

Horh

of +the aresa
reciprocal of the instructed rate of application in sguare

metres/cubic metre of dry aggregate or the actual rate of
applicaktion 1in sguare metres/cublic metre of G aggregates

whichever calculation gives the lower volume.

The rate for slurry seal shall include for the cost cof
preparation of the surface, providing bitumen emulsion and
cement or lime at the nominal proportions specified, providing
water as required, all haulage, mixing, laying and rolling and
coaplying with the reguirements of Part A and F of Section 1> of
this Specification and with the relevant Clauses of the Special

1

Specification. .

(b)Y ZItem  : Variaticn in emulsion contant

Unit : 1 {litre) of each different emulsion

Measurement of +the variation in emulsion content shall be per
litrs of emulsion more than or less than ithe nominzl p on
specified and the ameunt calculated by extending the cuantity
and the rate shall be added to or deducted from the total wvalue
of work certified.
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.

[

1 Variation in cement or lime content

Measurement of the variaticn in cement or lime content shall Dbe

tonne of cement or lime mors or less +han the nominal
rrion specified and the amount calcwlated by extending the
tity and the rate shall be added to or deducted from the
e of work cartified.
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SECTION 16

BITUMINOUS MIX BASES, BINDER COURSES
AND WEARING COURSES
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SCOPE OF SECTION
This cectlon covers diffcerant types of bituminous mixes Tor Sase and
: Surfacing (Wearing and Binder Courses) and i divided into the
4 following Parts:-
i
- PART A General
. PART B Asphalt Concrete for Surfacing
: -~
PART C Dense Bitumen Macadam for Base
o PART D Cold Asphali Lot Surfacing, Hase,
Leveliing courses and Patching
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A cmprises  ail  the general reguiremsnts for

T
ch apply to Parts B £o D inclusive.

REMENTS FROM OTZER SECTIONS

The following Sections of this Specificaticon apply to Parts B to D of
this Section and shall be read in conjuncticn therewith:—

Materials and Testing of Materials

38
3
b

Saction

3 seuwting Out and Tolerances

=)
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Quarries, Borrow Pits, Stockpile and
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15 Bituminous Surface Treatments and Sur

CONSTRUCTIGN PLANT
la} General

The Contractor

Section 1

o

Ly

construciion

The Engineer shall have access at all +times <o cons rueticn
plant Zor the ypuroposes of inspeciion. The <Conitractor shall
carry out regulzr cgalibrario cks he ra < o
Inginesr anéd shell correct fo

AXL  copstruction plant used
of bituminous mixes shall be
s

working condition, and
bsoleze oY worn—out plant wi

Bituminous materials shall be
ASTM Designation D923 and s
ectherwiss agreed by the Inginser.
least L£hzee Lins for che
Separzt ier, 211
che ing .

The oplant mayv be seither zhe
type and shal z2ble of =
mixiure to within the tolera

!
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The bitumen tank shall be capable of maintaining ifs contents at

the specified temperature within a tolerance of plus or minus

5°C and shall be ecquipped with a thermostat +to pravent rhae

temperature rising above 180°C and a fixed thermcmeter easily

read from outside the tank. Any bitumen which hes been heated

above 1B0°C or fered carkbonisation from prolonged heating
ad

{c} Laying plant

Bituminous materials shall be laid by a =eif propelied spreader
finisher equipped with a hopper, delivery augers and a heated
adjustable vibrzting sgreed. It shall be capabls of laying
bituminous materials with no segregation, dragging, burning or
other defects and within the specified level and surface
Tegularity tolerances. Delivery augers shall terminzte not mors
than 200mm from Lhe edge plates,

=) 1
and wsight to achieve +he specifiied compac . i
commencing the la
the Contractor shal
Sectien 2 of +thi
his plant and to determine the optimum method of use

sequence of operation of the rollers,

PREPREATION OF SURFACE

Immediately before placing the bituminous mix in the pavement,
existing surface shall be
matter with mechanical brooms or by other approved metheds.

debris shall be deposited well clear of the surface o be coverad.

Any defect of the surface shall be made good and no bi
shall be laid until the swiface has been approved by the Engi

Engineer a tack coat shall be applied

If instructed by the
accordance with Section 15 of +his Specification. If the Engin
considers a tack coat is required prior te laying the bituminous

N

or between layers of the bitumincus mix, due solelv to
Ceontractors method of working, then such tack coat shall &
Contractor's expense.

DESIGN AND WORKING MIXEZS

in

1]

oM
a]

ving of bituminous mixes in the permanent Works
L1 carry ocut site trials in acecordance wikh
5 Specification to demonstrate the adequacy ¢f

and

the

cleaned of all loose material and foreign

The

in

mix
the
the

At least two months prior te commencing work using a bituminous mix,
the Contractor shall, having demonstrated that he produce
aggregates mesting +the grading raquirements of ; ication,
submit samples of each congétituent of the mix to th
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The Engineer will then carry out laboratory tests 1n
: upon the proportions of edch censtituent of the initial ;
mixes tao be used for site trials to De carriad out 1in :
Cladse 16063 of this Specification.
Should the Engineer conclude from the site trials that the mix 1
] ‘ proportions oY aggregate gradings are to he changed, the Contractor
: shall submit _further samples of the constituents azd carry ocut
2 further site #rials all as directed by the Engineer. ;
i
; The Engineer may instruct the alteration of the composition of the
! winus 75 micro fraction of the aggregatses by the additlion or i
substitution of mineral £filler. The Engineer may alsc instruct the i
‘ alteration of all or part of the minus £.3m fracticn of the
o aygyregates by the addition or substitution of a matural sand. e
. o b
. mhe Contractor shall make the necessary adjustments %o his plant to
.E enabls the revised mix to be produced.
Following laboratory and site trials the Engineer will determine the
: proportions of the working mix and the Contractor shall maintain this
. composition within the tolerances given in Clause L&6lia. T
< H
i Should any changes occur in the nature or scurce of the constivuent
: materials, the Conkractor shall advise the Engineer accerdingly. The 2
procedurse sSat  out above snall be followed in establishing the new mix :
design.
15064 SITE TRIALS :
b3
Full scale laying and compaction site trials shall be carried out Dy
; the Contractor on all asphalt pavement materizls propossad for the :
Works wusing the construction plant and methods proposed by the :
B . g B
! contractor for constructing the Works. The trials be carrisd
; cout with the agrsement, and in the preosconce cf ths Engineer, at A o
location approved by the Enginesr.
\ -
i The +trials shall be carried out to enable the Contractor to
demonstrate +the suitability of his mixing and compaction eguipment to -
provide and compact the material to the specified wvolids coatent and -
to confirm that the other specified regquirements of the completad
asphalt pavement laver can be achiesved. ;
Fulil )
t of ..
reas i
is
The Contractor shall allow in his sits
trials and for carrving ouf the appro rial -
: on any pavement layer snall be un 4 of
* the Contractor proposing to commence :
3
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ITUMINOUS BINDER COURSES AND WDARING CCURSES

N

The Cuntracter shall compact each sectlion of Trial over the range oL
compactive effori the Contractor is proposing and the folleowing data
shall bhe recorded for each lewvel of compactive effort at each site
trial:=-

i t h matarial including the

{1ii) The temperature of the bitumen and aggregate imfediatsly prior
to entering the mixer, the temperature of ‘the mix on discharge
e ' g
from the mixer and the temperature of the mix on commencement of
layirg, on ceommencsment of compaction and on  completion of
ok T =Y the mixture is to be measurad in

d i Appendix A.

(iv) The +type, size, mass, width of roll, number of wheals, whesl
load, tvre pressures, frequency of vibration and the number of
rasses of the compaction equipment, as appropriate for the type
of roller.

{v) The compacted thickness of the layer.

(vi) Any other reslevant information as directsd by the Enginesar.

be made by the Contractor and the
for each level of compactive
sats of zresulks over the range of
compactive effort proposed by the Contractor mest the specified
reguirements for the material then +the site £rial shall be deemed
successful. The above data recorded 'in the trial shall become the
agreed basis on which the particular material shall be provided and
processed to achieve the specified requirsments.

at least eight sets of tests shal
Engineer on each 100 metres of tria
effort and provided all eigh:

PR

B

cl tests

Ir, during tlie exscution of the works, the constructi
£ being

e

indicate that the requirements for a material ar

consistently achieved, then work on that layer shall stor

Such investigation may
e m

Q
O
o
O ot
H

n
stop until the

the specified rsguirement

cause is investigated by the Contractor. g

include further lakoratery and/or site +trials on th aterial tg

determine & revised set of data as above which, when agreed, shall b

the basis on whi rial will be provided and
[

ch all subseguent mate
=1

processed te achiev

Agreement by the Engineer to a set of data recorded in a2 site trial
shiall not relieve the Contractor of any responsibility to comply with
the reguirements of this Specification and the Specizl Specification.

i
|
H
|
i
H
i
!
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16074 MIWING OF AGGREGATES AND BITUMEN

The Dbircumen shall e Jeated so that 1T ¢an be distributed uniformly
and care zghall be taken not to overieat it. Th temperature shall
never exceed 170°C for 80/10C or £0/70 bitumen.
The aggregates shall be dried and heated so that thev are mixed ac
the following tamperatures:

125 - 185°C witen 80/100 bizumen i3 used

130 - 170°C  when 60/70 bitumen i3 used.
The dried aggrsgates shall be combined in the mixer in the amount of
each fraction instructed by the Engineer and the bifumen shall then
be introduced into the mixer in the amount specified. The materials
shall then ke mizxed until & complete and aniform coating of the
aggregate is obtained.
The mixing time shall be the shortest reguired to obtain a uniform
mix and thorough c¢oating. The wet mixing time shall be dezermined hy
the Conktractor and agreed by the Engineer for each plant and for each
type of aggregata used. It shall normally not excead 60 seconds.
TRANSPORTING THE MIXTURE
The birtuminous wix shall be kept free of centamination and
segragation during transportation. Zach load shall be covsred with
canvas or similar covering to protect it from the weather and dust.
LAYING THE MIXTURE
Immediately aftcr the surface has been preparad and apsreoved, the
mixture shall be spread to line and level by the laying plant without
segregation and dragging.
The mixture shall be placed in widths of cre traffic lane at time,
unless otherwise agreed by the Enginesr. The compacted &thickness £
any layer shall be at least 2.5 times =zhe maximum size of th
aggregats for wearing course and at lesast 2 times for binder course.
The minimem thicxness shall be Z25mm.
tnly on areas wherz irregularities or unavoidabls obstaclss maks the
use of mechanical laving impracticable, may the mixturs be spread and
compactad by hand.
COMPACTION
Immediataly after =he bitumincus mixturs has been spread, Lt shall be
thoroughly and uniforzly compacted by relling.
The layer shall be rolled when the mixturs is in such 2 ccondition
that rolling doces net cause undue displacement cor shoving.
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The number, weight and tvpe of rollers furnigha shall be sufficient
to cbtain the reguired compacticn while the mixture is .in =z workable
condition.  The ssguence of rel linyg vuperations shall be as agreed
with the Engineer and proved during site trials,

Initial rolllng with a steel tandem or thras-whesled roller shall
follow the laying plant as closely as possible. The réllers shall be
operated w;th the drive roll nearest *he laying plant, at a slow and

uniform speed

{not excee@?ng Ska/h) .

Rolling shall normally commence Ffrom the outer edge and procesd
longitudinally paralle te  the centreline, each trig ovezrlagping one
half of the roller -width. On superelevated curves, rolling shall
begin at +the low side and brogress to the high side. Where laving is
carried cut in lanes care must be Laken to brevent water entrapment.

Intermediate rolling with a preumatic tyred or vibratory rollsr shall
follow immediatelv. Final relling with a steel wheeled roller shall
be used to eliminate marks from pravious rolling.

To prevent adhesion of the mixturs to the rollers, the wheels shall
be kept lightly moistened with water.

In areas toc small for +he ro ller, a vibrating plate compactor or a
nand tamper shall be usad to achiseve the specified compaction.

FINISHING, J0T

NTS AND EDGES

Any mixture th
matter loxay is
fresh hot mixt
surrounding ar
Spreading of
Transverse join
line across

course. The
hot 80/100 p
mixture is pla

Longitudinal
creration. T
have an
zbutting
previocusly
material

When the abusk
destroyed by
necessary, tr
penetration

)
H

at becomes loose and broken, mixed with dirt
in any way defective, shall be removed and re
ure, which shall be tec conform Wlth the

ed.

compacted

possible.
straight
the

continuous as

by cutting neatly in a

to ewpose the full depth

0 formed shall be painted lightly with

bitumen just befors the additicnal
-

the mixture shall be as
ts shall be formed
prnvious run
tical face
ticn grade

ra
against ik,

the of
ve
enet
ced
paving
and level and
the

be

g |

joint

back as
80/140G
laced.
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1/12

1813z

frd

et

s

accordancs witl

dges of the course shall be rolled concurrently. with or
2 r the longitudinal <oint. In rolling the edges,
roller wheels shall extend 50 +o 100mm beyond the adge.

-

SAMPLING AND TESTING OF BITUMINGUS MIXTURES

The sampling of bituminous mixtures shall be carrisd out in
AASHTO TI1R8 [AST Designation DO79). .

QUALITY CONTROL TESTING

During mnixing and laving of bituminous mixtures, control tests an the
conpstituents and on the wmixaed material shall be carried. ous in

accordance with Clause 16123 and Section 2 of this Specification.

sults of any +ests show that any of +he constituent
fail +o comply with +this Specification,
ever changes may be necessary to the materials or
ensurs compliance

"
o
Lw:
=
w3 W
rt
0

£ the results of wmwore +than one test in ten on the mixed mararisz
= ils to cormply with this Specification,

fai
laying shall forthwith cease unsil the reascn
=

g 1 e Xanw
been found and corrected, The Contractor sb=7 remove any faulty
material  laid -aud replagce it with material complying with this
Specification all at his own expensea.
TOLERANCES

hin the gecmerri

The Contractor shall ma i sitio
determined from th laboratery and site tria
n

=
tolerances, per single test:-

7

n of the mixture as
1 i he following

-
(g3

Bitumen Contant:

J

Passing 10mm sisve and

larger sieves: + 6% {(by total weight of dry aggragatea
- including mineral filler)

Pasging sieves hetwaen

i0mm and 1.0mm sieves: + 4%

the Contracter

TRy [rTT——
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&
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et

Pzssing sisves hetween
| 1.%mm and 0.075zm sisve: + 3% (by total weight of drv aggregats
; ' including mineral filler)
N Passing 0.0753mm zieva: + 2% (by total weicht of &ry aggregata
: including mineral filler)

e b e e, «—J
e S——

The average amount of bifumen i any length of any layer, caleulatad
T as the product of the bitumen contents obtained from single teasts and
! the weight of  mixturs represented by each test, shall not be less
than the amount ordered.
-
The averags auvunt of bitumen for each day's oproducticn caleulated
! from the checked weights of mixes shall not be less than the amount
b ordered. ’
3
‘ The final average overall width of the upper surface of = bitumineus |
mix layer measured at six equidistant points over a length of 1loom
shall be at least equal to the width spacified. At no gpoint shsll
the distance between the centreline of the rozd and the edge of the
<

2 of a bitumincus mix layer be narrower <than <tha

w 15133 MEASUREMENT AND PAYMENT

and payment shall be made for complying  with
the reqguirements cf Clauses 160134 +o 15143 inclusive and +he
Centracteor shall be deemed o have allowed in his rates in Parts B, C
T and D of Section 16 of this Specification for the costs of complying
3 with the reguirements of Part 2 of Section 16 of this Specificaticon.

!

|

. |
s fa {
i specified by more than 13mm. f
Mo separate measuremen ;
!

H

e e

I
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PART B ASTPHALT CONCRETE FOR SURFACING

ha s a thoroughly eontrolled, heot-mixed, hoi-laid,
ant wmixture of well graded dried aggregate and penetration grades
tumen, which, when cocmpacted, forms a dense material,

.

EAS

A distinction is drawn between asphalt concrete Type I {Bigh
Stabiliry) and asphalt concrets Type II Plexible}. The asphalt
concrete type will be specified in the Special Specification.

BN |

=

15028 MATERIALS FOR ASPHALT CONCRETE

{a} Penetraclaon gradé bitumen

Bitumen shall be 30/100 penetration grade. For asphalt concrets
A

Laid a alritudaes in excess of 2,500 metres umen 130,200

.
penetration gradse shall be used.

{5) Aggregate

W

Coarse aggregate {retained on a 5.3mm sieve) shall consist of
crushed sione free from c¢lay, silt, organic matier znd cther
; deleteriocus substances. The aggregate <lass will be specified
i in the 3Special Specificazion and ir shall cosmly with the

following reguirements:—

]
f
- 2ggregate Class a b c
f LAx Hax 30 35 40
aCv Hax 5 23 30
, sss % 12 12 | 12
FI Max 20 26 25
-l

pecial Sp i

shall in nc case be less than 60%.
Fine - aggregate (passing a 6.3 o= sleve} shall be free frem clay,
silt, organig and other deleterious matter and  shall ' be
non-slascic. Caless otherwise  spaciflied in the Special
Specification iz shall consist of entirely crushed rock produced
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1 -

from stone having a Los Angeles Abras £
The Sand EIZguivalent of the fine aggregate shall be not
2

0, and the 535 not more than 12.

filler
Mineral filler shall c¢onsist of finely ground garlicles of

limestone, hydrated lime, Ordinary Portland ceament or cther

non-plastic mineral matter as specified in the Special
Specification. It shall Dbe thoroughly dry and free from lumps.
At least 75% (by weight) shall pass & 0.075mm sieve and 100%

shall gpass 0.425mm  sieve. It shall have a bulk density in
G.5 and

t+oluene measursd in accordance with BS 812 of between
0.9 g/ml.

TABLE 16B~1

" GRADING REQUIREMENTS FOR ASPHALT CCONCRETE

Percentage by weight passing
Sieve Type I Type II
Size Wearing Course Binder Course Wearing Course
{mm) 0,14 0,10 0/8 0/20 n/14 0710 3/14 0/10
28 - - - 1098 - - - -
¥
20 100 - - $6-100 100 - 100 -
14 90-160 1g¢e - 75-55 50-100 1090 80-1040 108
10 7080 20-100 100 60-82 70-90C 30-100 70-35 S0-1400
£.3 55-7% 50=-82 S0-100 47=RA8 52-75 £80-82 55~85 62-90
4 45-63 4767 75-85 37-57 40-60 45-85 46~75 50-890
2 33~48 33-30 50-70 25-43 30-45 30-47 35-&0 35-65
1 23-38 23-38 33-30 1lg-32 20-35 20-35 25-45 25-50
0.425 14-25 14-25 20-33 11-22 1z2-24 12-2¢ 14-32 14-33
9.300 12-22 12-22 la-22 89-17 10=-20 10-20 11-27 11-27
0.150 8-1% 8-18 10-23 5-12 8-14 £-14 6-17 6-17
8.075 5-140 5«10 §-12 3-7 4-3 4-3 3-8 3-8
i
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i -
T
i 18038 CRAEDING REQUIREMENTS -
" The grading of the mixture of c¢oarse and fine aggregate shall be a
i within and approximately parallel to ocone of the grading envelopes
given in Table 16B-l, &s specified in the Special Specification.
7
"
i .
- 16048 REQUIREMENTS FOR ASPHALT CONCRETE T
i
s ¥ .
f% The mixture shall comply with the requirements given 1n Table 16B-2
o as specified in the Special Specification. ™~
: The proportion,” by weight of total mixture, of Dbitumen shall be =
i stated in the &pecial Specification. This shall be termed th i
nominal binder content. The binder content of the working mix will §;
be instructed by the Engineer following laboratory and site trials iE
o TARLE 1£B-2 ?f
REQUIREMENTS FOR ASPHALT CONCRETE i
o ) =
' - i
4 Asphalt Concrete Type I Type I Type IT o
2 {Wearing Course) | (Binder Course} | (Wearing Course) :
; F
: ’ :
H
Y. P
Marshall Stability Min 9 0CC 4 4000 - 9 009
50 blows (N) 1
Flow Value {om) 2 - 4 2 - 4 3 -5 y
Voids in total
| mix (%) 3 -5 3 -7 3 -5 _
i _ :
; 16053 MIXING AND LAYING ASPHALT CONCRETE
; The temperatur of the bitumen when mixed with the aggregate shall be o
! between 120°C and 140°C when 80/100 or 1806/200 bitumen 1s used.
i )
The mnminimum &temperature of the mixture at the commencemen of
. compaction shall be 123°C when 807100 or 180/200 bitumen is used. -
! The minimum temperature at completion of compaction shall be 80°C .
when 80/100 or '180/200 bitumen is usead. :
. 5
The minimuem  thickness of the cowmpacted laver shall be 25mm when (/10
and smaller aggregate ls used and 59mm when 0/20 aggregate is used. i
; ¢
-
150enB COMPACTICN -
Rolling shall be continued until the wvoids measured in the completad
:
layver are within the appropriate ranges tabulated Iin Table 153-2 -
above
L
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ML A

f

of each type, binder and nominal size for each
=3

oty

t concrete shall be measured by the cubic metre compacte
on the road calculated as the product of the length instructe
to be laid and the compacted cross=sectional area shown on +h

(U

Drawings or instructed by the Engineer.
g Y g

The rate for asphalt concrete shal include for the cost o
providing, transporting, laving and compacting the mix with th
nder content and complying with the reduirements o

rh (D ra

nominal bHi
Parts 2 and B of Section 16 of this Specification.

Item * : Variaztion in binder content

Unit : 1{litra)

Measurament of variation of binder content shall be by the litres
calculated as the product of the difference, corracted %o
15.5°C, between +the nominal binder content and the binder
content instructed by the Engineer, and the welght of compacted
mix to which the variatfon applies, calculated from zhe volume

derermined in accordance with Clause 18078 {a) of +this
Specification.

be as

Jomt

Adjustment of compensation to the Contractor sghal
follows:~ . -

(1) as a payment +to the Contractor where the binder content
1s increased above the nominal —rate specified, but only
whers such increase has been instructed in writing by the
Enginser.

(ii) as a refund to the Employer where the bindser content is

v reduced below the nominal rate specified. The binder
content may only be reduced if the Engineer so instructs.

Item : Mineral filler

tonne of sach type

o
=
i
o

The rate per cublc metre for asphalt concrete shall include for
a} i 1 filler nceoescary teo achicve the specified

viding any miners

by to modify a grading curve which already mests the
ified recuirements and in this case measurement and payment
1 Be made for the mineral filler so added or substituted.
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J? fa) Item : Asphalt concrete
s Unit  : m3 of each type, binder and nominal size for each
T”j yer
o asphaell cuncrets shall be measured by the wcubic mnetra compacted

on the recad calculated as the product of the length instructed

7 . . 343 o \
Py to be laid and the compacted cross-sectionzl area shown on thes
Drawings or instructed by the Engineer.
The rat for asphalt conerete shall include for the cost of
providing, transporting, laying and compecting the mix with +ha
i he

o nominal binder conten; and complying with the reguirements of
" Parts A and B of Section 16 of this Specification,
i ‘
et . , R .
- (b} Item ' : vVariation in binder content
5
4 Unit :+ 1(litrs)
b
Measurement of variation of binder content shall be by the litre
calculated as the product of the difference, correctsd to
15.89C, Dbetween the nominal binder content and the  hinder
content instructed by the Engineesr, and the welight of ceompacted
mix to which the variation applies, c¢alculated from +he volume
det ermined in accordance with Clause 16078 (a) of this
Specification.
Adjustment of compensation to the Contractor shall be as

follows:- p

(1) as & payment to the Contractor where the binder content
. is increased above the nominal rate specified, but only

) where such increase has been instructed in writing by the
| Engineer

content 1is

© (1i) 25 a refund to the Employer where +the binder
The binder

“ reduced below the nominal rate specified.
content may only be reduced if the Eagineer so instrucks.

81

{c} Item : Mireral filler

Unit : tonne of each type

The rate per cubic metre for asphalt concrete shall includs for
providing any mineral filler nec assary Lo achleve the specified
gra dles.

The Engineer wmay require the addition or substitution of minerzl
filler te modify & grading curve which already mests the
specified requirements.and in this case measurement and payment
shall be made for the mineral filler so added or substitutead.

rwn__
ot
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-
e

(d})

(1) Provision, haulage and storage of mineral filler,
T

(11) Batching and mixing of mineral £iller.

aggregates of part or all of
f required by the Engipesr.

I
m
B P

a
minus 75 micron fraction:

The Enginee may instruct the alteration of all or part o

h by

Rl
minus $.3mm fraction by the addition or substitution of natur
£

gand in which case measurement and payment shall be made
sand so added or substituted.

e
jul

he

Measurement shall be by the tonne of sand added or substituted

at the Engineer's instructions.
The rate for sand shall include for the cost of the following:-—
{1} Frovision, haulage and storage of sand.

Batching and mixing of sand.

[
[
L

ﬁ
[
-
b=
g
I
0
e
D

1 from the graded aggregates of part or all o
minus 6.3mm fraction if required by the Enginesr.
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PART C DENSE BITUMEN MACADAM FOR BASE |
1501C DEFINITION |
Dense bitumen macadam means a hot-mixed, hot- ~laid plant mixture of
well gradsd aggregate and penetration grade bitumen.
1602C MATERTAY, REQUIREMENTS ~

{a} Penetration grade bhitumen

nall be either 80/70 or 80/100 penetration ‘grade, as
as instructed by the

t 3
specified in the Special Specification or

{(5) BAggregate
Coarse aggregate {relaiied on & 6.3 mm  sieve) shall consist of
crushed stone produced from rock or boulders, the minimum size

he wmaximum size of *“he final

G re at least 4 time t
crushed stona. The coarse &g
silt, organic mat* r and other deletericus substances and shall

bh
N
&
¥
J
0‘
vy
fu

gregate sghall be fresz from clay,

corply with the fo lowing requirements:-
LAA Max 35
ACY Max 28
555 Max 12
FI Max 235

The Crushing Ratio shall not be less than 100%.

{passing a 6.3 mm sieve} shall be fres from cl ay,

Fine aggregate
ctherwise

a
silt, organic and other deletericus matter. Unless
specified in the Special Specification it shall consiss either
ot entirely crushed rock produced from stone having a Los
Angeles Bbrasion of not more than 44. The Sand Eguivalent of
the fine aggregates shall be not less than 40 and thie S5S not

more than 12.

{c) Mineral filler

Mineral £iller shall consist of finely ground particles of
limestone, hyﬂ ated lime, ordinary Portland cemen* or other
non-plastic neral matter as speclfiad in he Specia
Speclflcation. It shall be thoroughlv dry and free from lumps.
At least 75% (by weight) shall pass a 0.073mm sieve and 100%
hall pass a 0.425mm sisve. It shall have a bulk density in

1 12 Dbpetween (.5 and 0.9

(15 o T
0

uene measured in accordance with BS 8
.
:

a4
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1883C GRADING REQUIREMENTS FOR DENSE BITUMEN MACADAM £~
The grading of the mixture of coarse and £fine aggregate shall be -
within and approximately parallel to one of the following grading B
envalopes, as specified in the Special Specification: %
i.
- 7
- Sieve % by weight passing
7
i
H Size {mm) 0/40 /30 &
50 100 - L
37.5 $5-100 1a4q
28 70-S4 S5-100 ¥
20 - 71-35 3.
14 55-74 58-22 )
6.3 44-80 44-50 -
- 2 25-40 25-40 £
1 20-33 20-33 &
0.300 7-2% 7-21 -
0.150 4-15 - b
0.075 2-8 ©2-8 i
. &
i 1804C REQUIREMENTS FOR DENSE EBEITUMEN MACADAM
The mixturs shall comply with the appropriate raguirements glven in _
: Table 18C-1 as staited in the Special Specification. .
The proporticn, by weight of total mix, cf bitumen shall be stated In
i the Special Specification. This shall he termed the ncminal binder i
content. The kinde» content of the working mix will be instructed by i,
the Engineesr following laboratory and sits trilals.
TABLE 15C-1: REQUIREMENTS FOR DENSE BITUMEN MACADAHM !
0/40 0/30 3
Marshall Stability (50blows)¥ min 50001 min 5000 Eﬂ
Flow Value {mm} 2 -5 2 -~ 4
Voids in total mix (%) 4 - 1 4 - 10 "
Loss of Stability after soaking (AS 1075)
as & of unseaked walue mam 35% |max 353% -
! <+
: i
! [ -
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1605C

1607C

18080

MTX_“G AND LAYING DENSE BITUMEN MACADAM

“he temperature oI the fresihly mixed dense bitumen macadam s
between 130°C and 159°C. The minimun temperaturs at la
commencement oL compaction shall be 120°C and at completi

compaction shall be not less than 90°C.

The requirements regarxding laying specified in Clause 16092 shall be
modified as follows:

Laying plant capable  of spreading the mixture over +the full
ageway widitlr shall be used as much as possible, otherwise ths
ltudinal jolnt shall be compacted before the temperature of the
existing lane has dropped to 70°C where 80/100 bitumen is usad and to
e 60/70 bitumen is used. This temperature limitation
e use of at least two mechanical pavers working in echalon.

The minimum thickness of the compacted layer shall be &0mm when 0/30

aggregate is wused and 75mm when §/40mm is used. Wo compacted laﬁe

shall exceed 100mm thickness when 0/30mm aggregate is used and 125mm

when 0/40mm is used.

CUMPACTION

Rolling shall be continued until the voids measurad in the completed
Table lec-1,

layer are within the appropriate specified range given in

SEALING OF DENSE BITUMEN MACADAM RBASE

Bitumen macadam base course shall be sealed by ‘applying the wearing
course or surface dressing spﬂcified within two weeks of completing
any section of base courses. If the Contractor is unable to comply
with this clause he shall apply a temporary single seal surface
dressing at his own expense within the two wesks. .

MEASUREMENT AND PAYMENT

{z} Item : Dense bitumen macadam

G

Unit : m3 of each type, binder and nominal size for each
layer

Dense bitumen macadam shall be measured by the <cubic metre
compacted ¢n the read calenlated as the product of the length
instructed to be laid and cross-sectional area

a
shown on the Drawings or instructed by the Zn

ot

he compacted

rines,

LE

The rate for dense bitumen macadam shall include Ffor the cost of
providing, transporting, laving and compacting the mix with the
nominal binder content and complying with the regquirements of
Parts A and C of Section 18 of this Specification.
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) .1 N
{(p) Item : Variation in binder content =
Unit @ 1l(litre] )
%
. Measurement of variation of binder content shall be by the 1litre
calculated as the product of the difference, corrected o L
15.6°C, ©between the nominal binder content . and the binder
content instructed by the Engineer, and the weight of compacted ?
mix to which the variation applies, calculated from the volume i
] doetermined in accordanca with Clause 1s02C{a) af this
Specification. ' §~
i o - ; . is
; Adiustment of compensaticn to the Contrachor shall be as
i .
’ follows:-— - o
7
{i) As a payment to the Contractor where the binder content e
iz increased above nominal rate specified, but only where
such increase has been Instructed in writing by the &7
- Enginesr. é
(i1} As a refund to the Employer where the binder content is —
reduced below the nominal rate specified. The binder t
content may only be reduced if the Engineer so instructs. o
{c) Item : Mineral filler :
Unit : tonne ob =ach type
The rate per cubic metre for dense bitumen macadam shall include 2
a
for providing any mineral £filler mnecessary &to achiave ;
specified gradings. .
S .
> The Engineer may raguirs the addition or substitution of mineral *
filler +o modify a2 grading curve which alresady mests the
specified reguirsments and payment shall be made for the mineral )
: fiiler so added or substituted. ' b
Measurement shall be by the tenne of mineral £filler added or 3
subgtituted 2t the Enginesr's instruction.
The rate for additional or substituted mineral filler shall
include for the cost of the following:-—
(i) and storage of mineral Ziller.
(i) g of mineral filler. LR
{iii) Removal from the graded aggregates of part or all of the -
minus 75 micron fracticn 1f required by the Enginesr.
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Unit ¢ +tonne from cach socurce

The rate per cubic¢ metre for dense bitumen macadam shall incliude
for providing aggregates to the specified gradings.

The Engineer may instruct the alteraticn of all or part of the
6,3mm fraction by the additicn or substitution of natural

- minus
sand in which case measurement and payment shall be made for

sand so added or substituted.

n Measurament chall be by the tonne of sand added oy substituted
. at the Engineer’s instruction.

o The rate for sand shall include for the cost of the following:-—

(i} Provision, haulage and storage of sand:-

s f
ERINEINE: S

{(1i]} Batching and mixing of sand.

(iii) Removal from the graded aggregates of part or all of the
minug %.3mm fraction if reguired by the Enginesr.
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; ; PART 1 ONLD ASPHALT ¥OR SURFACING, BASE, LEVELLING oy FATCHING —
leCip DEFINITION ?
i
. Cold asphalt means a hot or cold-mixed, cold-laid plant mixturs of
o graded aggregate and bituminous binder. I
' i
1602D MATERIALS FCOR COLD ASPHALT
’ E
{a) Bituminous binder g;
- ¥
i For cold—-asphalt to be usad immediately, +the bitunincus binde:r
shall be a medium~curing cut-back MC 250, MC 800 or MC 3000 or FE
-w an anionic emulsion A2 or A3; or a cationic emulsion X2 or X3, i
3 as specified in the Special Specification or as instructed by
3 >
- the xngineer. -
. _ ?
For cold-asphalt to be stockpiled, the bitumincus binder shall &
ba 2 medium-curing cut-back MG 250 or MU BUUG or a slow-curing
. . . - T
cut~back SC 250 or SC 800 or a Slow-setting emulsion A3 or K3, 3
as specified in the Special Specification or as instrucked by R
the Enginesr. )
{(b) Aggregates Pz
toarse aggregate (retained on a2 6.3 mm  sieve) shall consist of -
crushed stone produced from rock or boulders the minimum size of B
which are a2t least 4 times the naximum size of the final crushed B
] stona. The <ccarse aggregate shell be fras rrom clay, silt,
erganic matter and other deletesrious substances. The aggregats -
P class will be specified in the Specizl Specification and sghall i
o comply with the folleowing requirements zs appropriater—
L . 7 ’
{ Coarse Aggregate {greater than 6.3 mm) } :
3 ! .
. 1 4
| o ] | .
{Ag‘rega:e Class | a b ] < | :
H H N
! ! ! i
] * | s !
| zaa Max 30 f 33 | 49 j -
| acy Max S 28 f 30
I sss vax 12 12 12 f -
’ J?I Max 20 ’ 25 25 | )
L i 1[ '
]
b
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i |

|
The fine aggregats {passing a 6.3mm <=jeve) =hzll hea Ereas rom
clay, silt, organic and other deleterious matter. Unliess
otherwise specified in the Special Specification iz shall
consist of entirely crushed rock produced from stone having a
Los Angeles Bbrasicn of not more than 40, The gand Eguivalent
of the fine aggregate shall be not less than 40 and the S5S not

{c} Minerazl filler

The mineral filler shall consist of finely ground particles of
hydrated 1lime, Ordinary Portland cemsnt or other
non—plastl mineral matter as specified in the Special
Specificaticn. It shall be thoroughly dry and free from lumps.
At least 75% (by weight) <chall pass a 0.075mm sieve and 100%
shall pass a 0.425mm sieve. It gha l have a bulk density in

teluens measured in  accordance with BS 817 between 0.5 and 0.9

g/mls

GRADING REQUIEREMENTS FOR COLD ASPHALT

The mixture of aggrecates shall bes within and a
to the grading envelope specified in the Speci

instructed by the Enginesr

REQUIREMENTS FOR COLD ASPHALT

‘The -proportion, by weight of total mix, of

5 £4

T nsi stability of the cold asphalt shall be as sSpecified
in the Special Specification or as instructed by the Enginear..

bitumen shall ke stated in
the Special Speﬂ1f1ca tion. This shall e termed the nominal binder
content. . The binder content of the working mix will be instructed by

the Engineer following laboratory and site trials.

MIXING AND LAYING COLD ASPHALT

When bitumen emulsicn "is used as the Linder, heating and drying of
aggregates are not reéuired. Heating of the binder shall ke in
accordaice with the manufacturer’s recommendations. The moisture
centent. of the mixture shall be adjusted in the mixing plant to
permit optimum compachtion. The aggregate shall have a moisture
content in the range 3% - 5% at the time the emulsion is addsd.

sad as the binder the reguirements of

When cut-back bitumen is u
Clause 16072 shall apply but with  the foliowing  temperaturs
limitations:-

Cut back Mixing Hoating (Max)

MC and SC 250 55-80°C 100°¢c
MC and SC 800 70-106°C 125°C
3090 S0-120°C 14p0°¢

T
9]
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o

ay

o7

60 - 90°C when MC or SC 250 is used
75 - 115°C when MC or $C 800 is used
30 - 130°C when MC 3000 is used.
Cold asphalt may be placed at ambisnt temperature and may be laid by
grader, providad the Contractor can demonstrate in the site trials
I hase with this

that he can achieve the geometric telerances for thse

method.

COMPACTIOQON

The average density of the 100mm coxes cut from the cold asphal:n
ty wobtained fronm

t
rials on the
1 be below

i

should not be less than 98% of the average densi
Marshall specimens (50 Dblows) made during laboraztory t
mixture used for site trials. No individual densifty shall

95% of the avsrage of the laboratory specimens.

MEASUREMENT AND PAYMENT

{(a) Item : Cold Asphalt

Unit : m3 of each type, binder and nominal size for sach
laver
Cold asphalt shall be measured by thes cubic metre compactad on
the road calculated as the product of the length instructed <o
= al area chown en the

laid and the compachted ocrogs=sa

The rate for cold asphalt shall include for the cost of
providing,  transporting, . laying and compacting the mix with the
nominal binder content and complying with the recuirements of
Parts A and D of Section 16 of this Specification.

s

T £ o

59, e bin o] dex
content instructed by the Enginesr, and the weight cof compacted
mix to which the variation applies, calculated from the volume
determined in accerdance with Clause 1ou7D (2] o3 tnis
Specification.
aAdjustment of compensation +ta tho Contractor shall be as

follows:~

(1) 2&s content
is but only
I bv the

et CY RPNy

Metimeri sy

o ]
3

t
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[8%)

"!{]: (d)'"Item ¢ SanA B A ok i

NS

. The . Euglilneers  may instruct the alteration of all or
g : P

. -

{ii} As & refund to the Employer where the binder content is
reduced below the neominal rat peclifiad. The DYinder
content may only be reduced if the Encinesr so inctrumcis.

Unit : tonng of each type
The rate per cubic metre for cold asphalt includes for providing
any mineral filler necessa®y to achieve the specified grading.

The Engineer may require the addition or substis mineral
filler to modify a- greding curve which al

specified requirements and in this case measuramer

f
rt
[

-t ot

uo
O
s}
8]
e

11 be’ by the tonne of mineral filler added or

Measyrement shial
substituted at the Engineer's instructions.
The rate for additicnal or substibured Giineral filler snall
include for the cost of the follewing:-
{1} Provision, haulage and storage of minersl filler.-

- (ii} Batching and mixing of mineral filler.

(1ii) Removal from the graded aggregates of part or all of the

the Engineer.

‘minus 75 micron fraction if regquired by

-Unit . :- tonne from each source

The rate per cubi¢ metre ‘for cold asphalt - shall
providing aggregates to the specified gradings,

fraction by the addition or  substitution of

wminus 6.3mm _
and paymernt shall be made for

“sand in. which case the measuremént
. 8and 50 added or svobstituted. . v

Measursment shall be by the tonne of sand added or substituted
at the Encineer's instruction.

1@ cost of the the

Fh
o
H
i

for sand shall include

(1) Provision, haulage and storage of sand.

(11} Batching and miwing of sand.

s of part or all of the

(ii1) Remcval from the graded aggregate
=d by the Tngineer.

minus 6.3mm  fraction if reoui-

Ady meets the

art of tha’
.natural.

include for - ..
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= 1701 SCOPE OF SECTION

- :

B This section covars the materials, design of mixes, mixing,
: transport, placing, comgaction and curing of concrete and moItar
Cm raquired in the Weorks. It also covers formwork and reinforcement for
1 concrete.

H

: 1702 DEFINITIONS

e -

”% . Structural concrete is any class of conerete which 1s used in
i reinforced, prestressed or unreinforced concrete constructicn, which
- is subject to strass. .

! ’ Non-structural <oncrete 1s composed of materials complving with the

- Specification but for which no strength reguiremsnts are specified
: and which is wused only for filling voids, blinding foundations and

o

gimilar purposes where it 1s not subjected to significant stress.

A formed surface is a face which has been cast against formwork.
2Zn unformed surfzce 1s a horizontal or nearly horizontal surfacs
produced by screeding or trowelling to the level and finish reguired.

A pour refers to the operation of placing concrete inte any mould,
volume which has to be filled.

- bay or formwork, etc, and also to the
referred to as lifts.

Pours in vertical successicon are

1723 MATERTIALS FOR CONCRETE

{a) General

The - Contractor shall submit to the Engineer full details of all

i
d materials which he proposes to use for making concrete. Mo
5 concrete shall be placed in the works until the Engineer has
- approved the materials of which it 1is composed. AZpproved
i materials shall nect thereafter be altered or substituted by
! other materials without the consent ¢f the Engineer.
- {b) Cement
} '
s Cement shall comply with the following Kenya Standards:-
: s02-21 for ordinary Portland cement
- Xs02-21 for rapid hardening Portland cement
! plus all special conditions to its
use stipulatsed by the manufactursar
; Cement shall be free flowing and free of lumps. It shall Dbe supplied
! in  the manonfacturer’s sealed unhroken bags or in bulk. Bagged cemant
’ hall be transported in vshicles provided with effective means of
' ensuring that it is protected from the weather.
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ransportad in vehicles or in

3 interior shall be dry and well ventilated
The floor shall Dbe raised above the surrcunding
hall be so constructed that no welsture rises through

i~ (b

Bach delivery of cement in bags shall Dbe stacked
place.
circulation but shall not be stacked against an
pallets ave wsed, they shall be
damaged during handling and stacking.
exceed 3 m in height. Different types of cement
nlearly distinguished by visible markings and

T Tl

separate stacks.
Cement from broken bags shall not be used in &I
Cement in bags shall be used in the order in which i

Bulk ceuwent shall be stored in weatherproot
clear indication of the type of cement containe d in”

types of cement shall not be mixed in the same silo.

The Contractor shall provide
T
i

ensure that his anticipatsd programme or work 1s noct

to lack of cement.

Cement which has become hardened or lumpy or fails t
Specification in any way shall be removed from the Sit

shall be stored in a suitable weatherproof siruc

The bags shall be <closely stacked so as
outside wall, I

counstiucted so that bags are not
¥o stack of c¢ement bags shall

sufficient storage c¢apacits

together in one

to reduce air
£

in bags shzll be

shall be stored in

=l
Q

21l cement for any one structure shall be freom the same source.
All cement u'=er= in the Works shall be tested Dy the manufacturer or
the Coatractor 1in a laboratory acceptable to the Engineer. The tests
to be performed shall be those set out in Section 2 of this
Specification and the Contractor shall  supply £wo coples of each
certificate to the Enginser. '

Fach set of tests carried out by the manufacturer or Contractor shall
relate to not more than one day's output of =e2ach cement plant, and
shall & made on samples +taken from cement which is subseguently
delivered tc the Site. BAlternatively, subject £o th agresment of
the Enginesr, +the freguency of testing shall De cne sat of tests for
every 200 tonnes of cement delivered to Site from each cesment plant.
Cement which is stered on Sits for longer than one wmonth shall Dbe
retested in the laboratory of the Materials Branch of the Ministry of
Transport and Communicaticns or at the Xenya Buresan of Standards at
the rate of one set of tests as shown in Section 2 of this
Specification for every 200 tomnes, and at mongthly iatcrwvals
thereafter.

oz b i
pradalizy gresing [ -y [E—

‘g':‘hws- ;1-1
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Fication shall net be used

Lk Cement wnich does not comply with the Speci
' in works and it shall be disposed of by the Coniractoer

O
%3
=y
]

The Cont:actor ds of all data relewvant ¢
< 1

cement used in the

4d ot a
Works and snall provide th witil two copies thereof.

- (¢) Fine aggregate

durabie and shall be
ushed rock sand complying
ss through & 5 mm BS
rdance with Fones 1, 2 or

ine aggregate shall be clean hard and

natural sand, c¢rushed gravel sa r

with BS 882. 3All the material s

csisve and +the agrading ghall be in ar

: 3 of BS 882. 1In crder to achieve an acceptabl grading, it may

- be necessary to blend materials from more than one source. Fine
aggragate for mortar only shall comply with BS 1200.

o

i The fine aggregate shall not contain iron pyri
oxides. t all h

laminar, scft or porous material Ed
Contractor can show by comparative tests, on
as set ouft in BS 1881, that the presence of such e*lals does
not adversaly affect the properties of +the concrete

Other properties shall be as set out below:

Content passing a 75 micron BS sieve shall not exceed 3 per cent
for natural or c¢rushed gravel sand or 15 per cent for crushed

rock sand.

T Chlorides soluble in a 10 per cent sclution by weight of nitric
acid@ shall no:t exceed 0.05 per cent by weight exprassed as
7 shloride ien when tested as zet ot in BS 812, subject also to
the  further restriction given in the note on total chloride

content in Sub-Clause 1703 {d}.

by weight of
cent by weigh%t
BS 1377, subject
-he nots on total

Sulphates soluble in a 19 per cent solution
' hydrochloric acid shall not excesd 0.4 per
expressed as SC3, when tested as set out in
also to the rfurther restricticn givea in
ulphate content in Sub~Clause 17C3 (d).

o

Scundness: After five c¢ycles of the te
aggregate shall not show a weight lo of
rganic - impurities: If the test deseribed in Section 2 of this
Standard Specification shows that more than a trace of organic

resent, the fine aggrsgatse shall not be used in

the Works unless the Contrachtor can show by tests on  finished

2
concrsce as set  oQut
impuritiss does not adversely affect tne proper

%
in " B8 188% - that the presen

=

concrete.
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1

Coarse aggregat

clean hard and durable crushed rock,

Coarse aggregata shall be
the reacuirements

cruched gravel or natural gravel complying with
cof BS 88Z. The material shall net contain any iron pyrites,
iron oxides, flaky or laminated material, hellow shells, coal or
organic matter unless the

other soft joka Torous material or
£ s
as

Contractor can show by comparative tests on finished concrete
set out in BS 1881 that the presence of such materials deces not
adversely affect the properties of the concrete. The pileces
shall be angular rounded or irreqular as defined 1n BS 812 FPart

1.

Coarsc aggregats shall be supplied ian the nrominal =sizes called
for in the Contract and shall be graded in accordance with BS

B82 for each nominal size.
Other properties shall be as set out below:-

The proportion of clay, silt and other impurities passing a 75

micron BS Sieve shall be not more than cne per ceanl by weight.

The content of hollow and flat shells shall not be such as wil
advarsely affect the concrete guality when tested as set out ir
BS 1s881. The total shell coatént of aggregate shall not be mo

than the following:

40 mm nominal size and above 2% of dry weight
20 mm nominal size 5% of dry weight
10 mm nominal size 15% of dry weight

Chlorides scluble in & 10 per cent solution by weight of niltric
acid shall not exceed .03 per cent by weight, expressed as
ahleride ion when tasted as set ot in BS B12 but subject also
to +he further restriction under the note on total chloride
content heresunder. Sulphates soluble in a 10 per cent solution
by weight of hydrochloric acid shall not exceed 0.4 per cant by
weight expressad as S03 when tested as set ouk in BS 1377
en

subject also tao thé further restriction given in the note on

total sulphate content hersunder.

Frer 5 cwcles of the
1 not show a waight loss o

accordance with test C28% of the Ameri

= i c
ting and Materials, the aggregate shall be non-re
Plakiness Index when tested in accordance with BS 812 shall be
a5 set out hereunder:—

For 40 rm stone and above, Rot more than 40
Tor 20 mm shone and below, not more than 35

o
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he Flakiness Index of the c<oarse aggregate vVa
five units from the average value of the agg

th
[l ey

SR

out if the workability of the mixes ha

[ B w e B o
o

Fh b

approved trial mix, +hen a new set of trial mi
s

r{
-

o)
[ Y R ]
ISt
o

d by such variatiocn.

fu
)
Q

Impact value: Not more than 45 per cent when tested in
accordancs with BS 812.

“
Tenn per cent fines wvalue: Not less than 50kN when tested in

accordance with BS 8l1l2.

Shrinkage: When mixed with other ingredients
proportions for concrete and tested as set ou
shrinkage facter shall not exceed U.U5 per cent.

Organic impurities: If the test described in Section 2 of this

Specification shows that more than a brace of organic impuritiss

is present, the aggregate shall not be used 1 the Works urless

the Contractor can show by tests on #Lnlshea concerete as set out
in BS 1881 that +the presence of organic impurities does not
adversely affect the properties of the concrete,

Water absorption: The aggregate shall nect have a walter

zhsorption of more than 2.5 per cent when tested as sat out in

BS 81lZ.

Agcrsgate Crushing Value (ACV): Not more than 35%.

lLos Angeles abrasion {LAA): Not more than 50%.

NOTE: Total chloride and sulphate content:-

The +otal chloride content, expressed as chloride ion, arising

from all ingredients in & mix including cement, water and
admixtures shall not exceed the following limits, expressed as a

percentage of the weight of cement in the mix:-

For prestressed concrete, steam cured

concrete or concrete containing sulphate

resisting or supersulphated cement: 0.05 per cent.

For any other reinforced concrete: 0.3 per cent

in 35 per cent of all test rssults provided no

result is more than U.5 per cent.

The  total  sulphate contant exprassad as $05 of all the

ingredicnts in a mix including cement, ater and admixtures
shall nct excesd 0.4 per cent by weight of the aggregate or 4.0

whichever is the

per cent of the weight of cement in the mix,

lesser
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Acceptance testing

the Contractor shall deliver <o the Enginear samples
containing neot less than 50 Xg of any aggregate which he
proposes to use in the Works and shall supply such further

samples as the Engineer may require. Each sample shall be

clearly labelled
accempanied by all the information called for in BS 838Z2.

to show  its origin and shall’ De

Pests +o determine compliance of the aggregates with the
requirements of Sub-Clause 1703 (c} and {d} shall be
carried outk by the Contractor in a laboratery acceptable to
the Engineer. 1f the tested materl ials fail to comply with
the Specification, further tests =shall be made 1in the

presence of the Contractor and the Enyineer and acceptance
of the material shall be based on such tests. ’

A material shall be acceptad if not less than three
consecutive sets of test results show compliance with the
Sp gification.

Compliance testing

The Contractor shall Carr out roukine testing
¥ =
= n

|D Fh

aggregates for compliance with Lhe Specifica during

Q
th
period that concrete 1s being produced for the Works. h
regts set out below shall be performed on aggregatas from
cach cseparate source on the basis of cne set of tests fo
eazch day on which aggregates are delivered to Site provided
that no - sek of tests shall represent mor e than 250 tonnes
ne

of fins aggregate nor mere than 500 ¢ s of coarse
+ the aggrsgates are of

3 I
1]

3]

oK

[a

aggregate, and provided alsc <«ha =1
If +he aggregate from any sSource is
.

uniferm quality.
hall be increased as

ariable, +the freguency of Lesting
instructed by the Enginesr.

Grading “B§ 812
5ilt and clay contents Bg 812
Molsturse content BS gLZ
Check on organic impurities Sacticn 2 of this
Specification
Tn addition to the above routine {ests, +he Contractor
shall carry out the following tests at +the frequencies
stated:

oisture content; As freguenily as may be
dar to aontrol the water conten
e as reguirsd by the Specification.

Prchasn 2y
. i

prarurin
T
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Chloride conteni: as freguently as may be reguirsd o
ensurs that the proportion of

ke to5 does not  exceed the limit

chlorides in the aggrega
stated in the Specification.

mhe Consractor shall take account of the fact rhat when the
chioride content is wvariable iz may be necessary to test
avary load in order to gprevent excessive amounts of
chloride contaminating the concrats. For this purpese the
contractor shall use . the rapid field test described in

ficatimn (+the {uantab test). n th

tion 2 of this Spec

gy
event of dJdisagreemen
+he chloride content of the aggregate shall

eci e
t regarding the resiilzs of the field
be

as described in BS 812 (the

determined in the laboratory
Volhard test).-

Aggragataes shall be deliversd +o Sirs in clean and suitable
vehicles. ifferent types or sizes of aggregate shall not Le

hall be storsd in a separate bin

pach type or size of aggregais s

or compartment naving & base such that contamination of the
sggragate is praventad. pnividing walls between bins shall be
substantial and continuous so  that no mixing of types or sizes
QCCUuUrs.

The sborage of aggregates shall be arranged SO that ~ as far as
possible rapid &rying out in hot weather is preventad in crder
fo avoid sudden flnstuations in water content. Storage of fine
aggregates shall be arranged soO that they can drain sufficiently
hefore use in order to prevent fluctuations in watex contant of

the concrete.

ceontaining mora

Seawater, o bracklsh w
shall not ke used for

a k=
chloride ion or 2000 ppm sulphate Ion
mixing or curing concrate.

raa from harmful matter and snall
148,

Water shall be clean and
t = i)

with B8 3140

%
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THE DESIGN OF CONCRETE MIXE

-

e or may be propused by thie Cuutiactor to assist him
N

iance with the Specificaticon.

In all cases the Contractor shall submit to the FEngineer

full details of the admixture he proposes to use and the

manner in which he propeses to add i+ to the mix. The

information provided shall include:-
Tw

(2} The typical dosage, the method of desing and

the detrimental effects of an excess or deficlency in

the dosage.

{b}] The <chemical names of the main active ingredients in
It

the admixtura.

{c) Whether or net the admixture contains c¢hloridas, and
if 50 the chloride ionm conten expressed as &
percentage by weight of admixturs.

(d) -Whether the admixture leads teo the entrainment of air
when wused ab the manufacturer's recoamneaded dosage,

and if so, the extent to which it does so.
{e) Details of previcus uses of the admixture in Kenya.

The chloride icn content of any admixture shall not exceed
2 per cent Dby weight of the admixture nor 0.03 per cent by

weight of the cement in the mix.

ot be mixed together without ithe consent

)
jng
f
et
Hin
a3

Admixtures
of the Englneer.

Calcium chloride or admixiturss containing calcium chloride

snall not be used in prestressed conarets.

Waorkability agents

Workability agents shall comply with BS 5675 and shall nox
have any adverse affect on the properties cf the concrate.

tn

Classes of concrete

lasses of structural concrete to be used in the Works shall

Ed
Sg shown cn the Drawings and designated in Table 17-1, 1
5

'
[

figures. The fir
N/mmz and

P

ich the class designation includes two t
iqure is the nominal strength at 28 days expressed in
maximum nominal size of aggregate 1

it

»

-
b

second figure 1is the
mix expressed in millimetres.
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STANDOARD SPECIFICATION FCR ROAD AND BRIDGE CONSTRUCTION
A
CONChETE WORKS Page 17.190
=) Dosign of proposed mixes
The contractor shall design all the concre*e mixes called for on i
the Drawings, malking usc o the ingredients which have been i
approved by the Engineer for use in the Works and in compliance :
with the following raquirements:-
(i} The aggr gabe portion shall be well graded from +he nominal .
maximun Sl”e of stone down to the 150 micron size. i
{ii} The cement conbtenl shall be such as to acghieve the
strengths ¢alled for in Table 17-1 but in any case not less H
than  the  minimum necessary for  impermeability  and i
durability shown in Table 17-2.

(11i} The workability shall be consistent with ease of placing 3
and proper co pact;on having regard to the presence cof N
reinforcement and other obstructicons. -

(iv} The water/cement ratio shall be the minimum consistent with
adegquate workabilily but inany case not greatsr <tThan that
show: in Table 17-1 taking due aggount of any water i
contained in the aggregates. The Contractor shall take B E
inte account' that this requirement may in certain gases
requirs the inclusion of a workakility agent in the mix. -
{v} The drying shrinkage determined in accordance with BS 1881 -
shall not be greater than §.03 per cent.
-
Table 17-2 Minimum Cement Content 4
Minimum Cement Contént - Kg/m3 of
Compactead concrete
Moderats Intermediate Severe .
Class of Concrste Exposure Ixposure Exposure b
:
10/75; 15/75 200 220 270 ;
15/40, 20/40, 25/40, 30/40 248 270 290
15720, 20/20, 25/20, 30/20 250 300 330 :
40,/20 300 320 330
20,10, 25/10, 30/10 160 340 390 =
40/10 310 340 390 .
i
L | I i
fs
NOTE the minimum cement contents shown in  the ahove :
£zble ars reguired @ in order to achisve i
imperueallllcy and  durability. in order to meet
the strength reguirsments in  the Specification .
higher contents mav ke raquired. ;
b
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The categories applicable te the Works arxe basad broadly on  the
factors listed herecundex:
Moderate exposure Surface sheltered from severe
rain;
buried concrete,
concrete continucusly under waiber
Intermediate surface exposed to driving rains
exposure alternate wetting and drving;

traffic; corrcsive funmes;

heavy condensation

Surface exposed to sea water,
moorland water having a pF
of 4.5 or less, groundwaten
containing sulphates,

Savere exposure

At  least six weeks before commencing placement of concrete in
e al mixes shall ke prepared for each <l

For each mix of concrete for which the Contractor has propesad a
design, he shall prepare +three separate batches of concrete
using the materials which have been approved for use in the
Works and the mixing plant which he proooses to use for the
Works. The volume of each batch shall be the capacity of the
concrete mixer‘p;oposed for full production.

Samplcs

shall be tukcﬁ from each bate¢h and tHe following action
taken, all

in accordance with BS 1881:-

{1} The slump of the concrete shall be detarmined.

i3 Six test «c¢ubes shall be cast from each batch. In the case

{ii)
of concrete having & maximum aggregate size of 40 mm or,
less, 150 mm cubes shall be used. In the case of concrete
centaining 75 mm or larger aggregate, 200 mm cubes shall bLe
used and in addition any pilecss of aggregate retained on a
53 mm BS sieve shall be removed from the mixed concrete
before éasting the cubes. '

iii) Thres cubes from each batch shall be tested for compressive
strength at seven days and the remaining three at 28 days.

iv} The density of all the bes shall be detarmined before the
strength tests are carried out.

o
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e
established during preparation of the trail mixe
The average stre
The Confractor shall also carry out +hests to

drying shrinkage of the concrete unless othexrwise
the Engineer.

Based on the results of +the tests on the txi

Subject to the agreement of the Engineer, the
apparatus may be used in place of 2 slump cons. In  thi
th

correlation between slump and compaciting factor shall be
=

ngth of the nine cubes tasted at 28 days shall
be not less than the target mean strength shown in Tab

termine the
directed by

izl mixes, the

-

Contractor shall submit full details of his propeosals for mix
design to the Engineer, . including +the type and scurce of each

ingredient, the proposed preoportions of each mix and
of the tests on the trial mixes.

any reason, ths Contractor shall amard hi
out furkther trial mixes.

without the written consent of the Enginesr.

{d) Quality control of concrete production

tne results

If  the Engineer doces not agree to a proposed concrete mix for
proposal
No mix shall be used in the Works

5 and carrvy

%{i} Sampling
i For each class of concrete in production at each plant for
- use 1in the Works, samples of concrete shall ke taken at the
paint of mixing or of deposition as instructe by ®
-

Engineer, all in accordance with the samp’i
reguirsments §

described in BS X881 and with the further
out kelow.

Six 150 mm or 200 mm cubesg as appropriate
from sach sample and shall be cured and te
accordance with B5 148481, &wo at seven days
four at 28 days.

”

Each sample shell be taXen from one batch

t intervals such that e
nct more cthan 20m° of concrete unless
- less fragquent intervals.

Jntil compliance  with the Specification
established the frequency of sampling shall be
that stated akove or such lower freguency

instructed by the Engineer.

he
ng procedureas
ot

shall be made
staed all in
and the other
saelected at
la repregents
inger agresgs

has been
three times

as may beo
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ting factor cf the

ac
be determined for each batch from which samples are
taken and in addition for other Dbatchas at the
freguency instructed by the Engineer,
The slump o©of <+the concrste Iin any batch shell not
i : the value established Dby the +trial mixes
by more +than 25 mm or one +third cof +the wvalue,
whichever is tlffe greater.
The variation in value of +the compacting factor, if
used In place of a slump value, shall be within the
following Iimits:
ror value o 0.9 or mors + 0.023

+ §.04

For values of 0.8 or less +

{5) The water/cement ratio as estimated om  the results
of {a} above, determined by samples from any batuch
skall not vary by more than five per cent from the
value established during the triazl mixes.

{c} The air content
n b}

1
£ fanr conseso

essed 2% a percentage of the
mixed concrete.

- (8} Until such time as guffi
avzilable to apply the methe
{e) below, Gthe cumpressive strengih
28 gdays shall be such that no singl
than the wvalue shown in Table 17-
early works test cobes' and also
vailune of
the value shown in Table 17-1 under %

The 7-2ay cube result may be usad as
ilcator, at the discretion of the

{e] When te=t
ki ches cf anv class of

its of +the reguired walue and
am

shall he within 1.0 uwunit of the
-

tfic
3 of control described in

ube zesults are available £
2= -

mrive measuraments
reguired value,

volume of freshly

test results are

S

ol Lhe concrete at
e resul is less
-1 undéer the heading

that the average

£ any four consecutive results is not less than

he same heading,.

an early strength

Ff agar.

consecuti
gnv  one plant, the averazge of any four consecutive
results a2t 28 days shall excesed +he nominal strength
by no less +han half the curzent margin {ses below)

e hall not be less than 85

-

ol
a ach individual result s
per cent of the nominal sirength.
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The current margin shzall be defined as 1.84 times the
standard deviation of cube fssts on  an  least 20
Sgparate consecutive batches produced from one planm
ovar a pericd exceeding five days but not exceeding
six meonths or on at least 350 saparate consecutive
batehes produced from one plant over a peried aot
exgeeding 1z rmonths. If both figures ars available,
the smaller shall be taken.
he current margin shall in any cass oot be less  +han
the flgure given below:- '
| inimum Curzenz Margin for ;
10M/mme | 158/ om< 20N/ mm?2 El
and above é'
After 20 batches 3.3 5 7.3 :
Aftexr 50 batches 1.7 2.5 3.8 z
H
{
-
(e} Fallure to comply with regulirements i
If any one test cube resul:t in a group of four consscutive .
results is less than 85 per cent of the nominal st o but  the z
average oI the group of wnich it strengtn _i
requirsment, when only the baten fr ube was
taxen shall ke deemed not to comply ion. T
If mors than one cube rasult in a group of four consecutive N
results is l2ss than 85 per cent of the nominal strength or if -
the average strength of the group falls to sarzisiy the strength f
requiremenz then all the Dbatches betwean those represented by H
the first and last cubes in the group shall be dezemad oot to
comply with the Specification, and  the  Contractor shall H
immediately adjust the mix design subject to the agreemsnc of i,
the Enginesr to restors compliance with the  Specification.
After adjusitiment of the mix design the Contractor will again be T
reguired to comply with sub-Clauses 1794 (b} and 1704 (¢} of i
this Section of this Specification. *
The (onkractar shall maks nacessavy acrtisn ta ramedy concvaba
wilch dees not comply with this Specification. Such  acticn may &
include bur is not necessarzily confined to the following:-—
3
{1} Increasing the £frequency of sampling until comtrol 1s again i,
estzblished.
:
{11} the concrsts  and Tasting in i
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arrying out strengthening or other remedial work
cencrete where possible or appropriate.

(iv) Carvyimy ocul son~destructive <Testing such as load tests on

beams.
(v} Removing the concretre.

MIXING CONCRETE

Before any plant £er batching, mixing, transporting, placing,
compacting and finishing concrete is ordered or delivered to Site,
the Contractor shall submit toc the FEngineer full details including
drawings ol all the plant which he propcses *+o use and the
arrangements he proposes to make.

Concrete for the Wnrks shall ba batched and mixcd in one or more
central plants unless the Enginesr agrees to some cthaer arrangement
I the Contractor proposes to use ready mixsd concrste he shall
submit to the Engineer for his approval full details and test resuls
of the concrete mixes. The Engineer may 4approve the use of é

(S
H
14
it}

mixed concrats provided that:

{a) Lhe pruposed mixes, the material to be used and the method

of storage and mixing comply with the reguirements of the
Specification; and

(b} adequate control is exercised during mixing.
Approval +to the use of ready mixed concrete may be withdrawn if the
Engineer i1s not satisfied with the control of the materials being
used and control during mixing. ’ )

Batching and mixing plants shall be modern efficient eguipment
complying with the regquirements of BS 1305 and capable of producing a
uniform distribution of the ingredients throuchout the mass. Truck
mixes shall comply with the reqitirements of BS 4251 and shall enly be
used with the prior agreement of the Enginser. If the plant proposed
by the Contractor does not fall within the scope of BS 1385, it shall
have been tested in accordance with BS 3963 and shall have a mixing
performance within the limits of Table 6 of BS 1305.

A1l mixinyg operations shall be under +the contrcl of an experienced

supervisor.

v

The aggregate storage bins shall be providad with drainage facilities
arranged £o that drainage water 1is not discharged to the weigh
hoppars. Zach bin shall be drawn down at least once per week and any
accum:lations of mud or silt removed.

Cement and aggregates shall be batched by weight. Water mav be
measured by welght or volume.

!
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j The weighing and water dispensing mechanisms shall be maintained in
;i good order. Their accuracy shall be maintained within the tolerances
described in  BS 1305 and checked against agcurate welchts and velumes
ﬂ' . when reguired by the Engineer. )
v The weights of cement and of each size of aggregate as indicated by ;
*j the mechanisms employed shall be within a tolerance of plus or minus
53 two per cent of the respective weights per batch agresed by the !
= Engineer. H
; Th Contractor shall provide standard test weights at least .
4 equivalent to the maximum working lead wused on the most heavily g
the =

lcaded scale and other auxiliary eguipment reguired for checking

satisfactory operation of each scale or other weasuring device.

‘Tests shall be made by the Contractor at least once a2 week or at

PR

intervals tc be determined by the Engineer and shall be carried out H

in his presence. For the purpose of carrying out these +tests, there
shall be easy access for personnel to the weigh  hoppers. The 2
Contractor shall furnish the Engineer with c¢opies of the complets :
- results of all check tests and shall make any adjustments, repairs b
i or replacements necessary to ensure satisfactory performance. -
-
The nominal drum or pan capacity of the mixer shall not be exceeded. L
The turning spesed and the mixing time shall be as recommended by the .
manufacturer, buit in addition, when water is the last ingrsdient to 5
be added, mixing shall continue for at least one minute affer all the L

water has been added to the drum or pan.

The blades of pan mixers shall bs maintained within the tolerancss §
s

specified by the manufacturer of the mixer and the blades shall be
replaced when 1t is no longer possible to maintain the tolerances by

adjustment.

shall be fitted with an auvtomabic recorder rsgistering the

=
number of batches discharged.

The water to be added to the mix shall bhe reduced by
water contained in the cocarse and fine aggreg
be determined by the Contractor by a mnmetho
r immediately befcre mixing kegins each day and

' r
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ut of use for more than 20 minutes shall be
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-
!
‘E hz1f the normal guantity of coarse aggrazata. This bateh schall be
i mixed for one minute longer than the time applicable Z¢ z normal
b batch.
-7T Mixers shall be cleaned cut befare changing to another type of cement.
d 1706 HAND MIXED CONCRETE
Concrete for structural purposes shall not be mixed by hand. Whers
non-structural concrete is regquired, hand mixing may be carried out
subject to the agresement of the Engineer.
A The mixing shall be done on a hard impermeable surface. The
B , . ; , . .
materials shall be turned over not lesg than three times dry, watar

o shall then be sprayed on and the materials again turned over rot less

condition and worked together until a

UL

than +three +times in a wet
mixture of uniform consistency is obtained.

For hand mixed concrete the specified guantities of cemen:t shall be

by 10% and not more than 0.5 cubic metre shall be mixed at
acautiane shall be +takan
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During windy weather efficient pr

hl =1
revent cement from being blown away during the process of gauging

T
D p
O
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1707 TRANSPORT OF CONCRETE

The concrete shall be discharged from the mixer and tran

the Works by means which shall prevent adulteration, ss
{ lossz of ingredients, and which shall ensure that the conc
the reguirsd workability at the peint and time of placing.. The loss
af slump hetween discharge from the mixer and placing shall not

:]7 ‘ excaed 25 mm.

rted to
tion or
is of

i The +time elapsing between mixing and placing a batch of concrete
- shall bhe as shert as practicable and in any case not longer than will
L permit completion of placing and compaction before the onset of
initial set. If the placing of any batch of concrete is delayed
beyond this pericd, the concrete shall not be placed in the werks.

1

! 17¢s FLACING CF CONCRETE

|
{(a) Consent for placing

' Concrete shall not be placed ia any part of the Works until the

- Engineer's consent has been given in writing, and the Contrachor
shall give the Enginesz at least 1 full working days notice of his
intention to place concrats.

sithin 24 hours of th
11 again request counsent

ot
o
n o
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Existing concrete surfaces shall be prepared as seh out i
er c¢oncret they shall

Clause 1717. Before deposition of furt
be c¢lean, hard and sound and shall Dbe wet but without any

freestanding water.

.

Any flow of water into an excavation shall be diverted through
proper side drains to a sump, or be removed by other suitable
methods which will prevent washing away the freshly deposited

constituents. Any underdrains

concrete or any eof its
constructed fuxr Lhis purpese shall be cowplelely yrouted up  when

they are no longer reguired by a method agreed by the Engineer

inless otherwise instructed by the Engineer surfaces against
which concrete is to be placed shall receive a prior coating or
mortar mixed in the proportions similar to those of the f*nec
portion in the concrete to be placed. The mortar shall be kep
ahead of +the concrete. The mortar shall be well warked into a
parts of the excavated surface and shall be not less than 5 mm

e

j

thick.

have been cleansd out as described in Section 7

If any £issures
mortar or with

of this Specification they shall be filled with
conaretes as inshk rurtmd by the Engineer.

The amount of mortar placed at any one time shall be limited so
that it does not dry out or set befors being

covered with concrete. : :
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e s 2 as nearl as possible in its
Tion. T# shall be placed so as to avoid segreagatiecn
te and displacement of the reinforcement, othear

£ shall be brought up in layers

el to the construction joint planes and not
in compacted thickness unless otherwise
Enginesr, but the layers shall not
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r than four times the maximum nominal size of aggregate.
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Leyers shall not be placed su Lhal they forxm fezather sedges ner

they be placed on a previcus layer which has raken its
al set. In order to comply with this reguirement, a layer
a

started hafore completion af the preceding laver

frereeton

iy Fovrranag

rz‘aum;?

g

He li'i‘i'p'\'_a,‘-i

w.t f

JroTem
§

b e LEs foerr Ao i

[P

Fowrlmod

FTRI
4

i

o

“-!M —



S

STANDARD SFPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTiON

Y
ol
i
I

CONCRETE WORKS Page 17.19

Vo500

A1l the concre in & single bay or pour shall be placed as a
cunlinueus operaticn. I+ ghall he rarefully workad round all
chbetructions, irregularities in the foundations and the like =0
that all parts are completely full of compacted concrete with ne
segregation or heneycombing. It shall also be carefully worked
round and between waterstops, reinforcement, embedded steelwork
and similar items which protrude above the surface of the
completed pour.

211 work shall be completed on each batch™of concrete before its
the concrete shall not be

izl sa+t commencas and thereafter
Na caoncrate that has

Lefere i+ has set  hard.
usad in the Works and
of placing

AT
=]
oo

14
[
[

b
i

bed

1ly hardened during transit shall be
he transport of concrete from the mixer to the point
shzll be such that this reguirement can be complied with.

ﬁ'd
}.J-
HS\I

rain which is sufficiently
coarse aggregate on the
shall be provided ko

Concrete shall not be placed during
heavy or prolenged to wash mortar from
exposed faces of 1Iresh gconcrete. Medis
remgve any water accumulating on the surface of the placed

ccncretea. Concrete shall not be deposited into such
accumulations of water.

shall be provided for all fresh

In drying weather, covers
rot being worked on. Water shall

concrete surfaces wnich are
not be added to concrete for any reason.

when concrete is discharged above its place of final deposition,
prevantad by the use of chutes, downpipes,

segregaticon shall De
e devices.

trunking, baffles or other appropriat

Torms for walls, columns and other thin .sections of significant
height shall be provided with openings or other devices that
- will permit the concrete tc be placed in a manner that will
segregation and accumulations of hardened concrete on

prevent
reinforcement above +the level of the placed

the formwork or
concrete.

ce coucrete uader water £he
neer his propesals for the

The concrete shall be

When it is necessary to
Contractor shall submit to the i
method ané equipment to Dbe employed.
deposited either by bottom-discharging watertight containers ¢r
funnel-shaped@ tremies which are Xept continonsly full
up to a level above the water and which shall have
a trapdocr and immersed in
contact of the

through
with concrete
discharging bottom fitted wikth
to reduce to a minimum the
special care shall be taken to avoid

the
the concrete in order
concrete with the water.

segregation.

the level of concrete in a tremie pipe is allowed o fail +to
sh an’ extent that water enters the pipe, the latter shall be
£illed with conerete before Dbeing

enoved from the pouxr and
During and after

again lowsred into the D7ac_“,' position.

ol




i
e

STANDARD SF;ECéFfCATiON. FOR ROAD AND BRIDGE CONSTRUCTION

—

e

—

h

et

(d

Interruptions to placing

concrete placing is interrupted for any reason and the
duration of +the interruption cannot he forecast or iz likely to
be prolonged, the Contractor shall immediately take the

necessary action to form a construction jeint s0 as to eliminate
top surfaces and

;o
ty

as far as poasihle feather edgez  and sleoping
shall thorcughly compact the concrete already placed i;
accordance with Clause 1709. All work on the concrete shall be
completed while it is still plastic and it shail not thersaficr
be disturbed until it is hard enough to resist damage. Plant
and materials to comply with this regquirement shall be readily
available at all times during concrete placing. -

Before'cdncreting is resumed after such an i
Contractor shall cut out --and remove 21l damaged o
e

u

concrate, feather edges or any other unde
shall leave a clean sound surface agal
concrete may be placed.

s}
0 p-
(x4
X
oy
e
o

If it ©becomes possible to resume c

contravening the Specification and the ar
resumption, the new concrete shall be thorcughly worked in and
compavied 2galnst the existing concrete so as to eliminate any

cold joints.
Dimensions of pours

Unless otherwise agreed by
F a

than two metres high and sh
thickness over he plan arsa of
1’

the Engineer, pours shall not be mors
1 S possible have a uniform
e pour. Concrete shall be

pours except in  the

placed to ths fu lanned height of all
clrcumstances described in Sub-clause 1708 (4},

The Contractor shall plan  the dimensions and segquen
in such a way that cracking of not
due to thermal or shrinkage st

Placing sequence

1

far as possible the

The  Contractor shall arrange that as
concrete in one

intervals between placing successive 1lifts of
section of the Works ars of equal duration. This duraticn shall
tormally be not less than three or more than  seven days under
temperate weather conditicns unlass otherwise agread by the

Engineer.

Whers fequired by the Zngineer to limit the opening of
construction joints due to shrinkage, concrete ghall not be
placed against adjacent concrats which is lass *han 21 days old.

Ponasinsy
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Praetngg

Absabing
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When the Drawings call for contraction gaps in concrete, these
! : shall be of the widths and in the leocations shown on  th
Drawings and tbej shail not be Ffilled until the full Zime
s

1709 COMPACTICN COF CONCRETE
- The concrete shall be fully compacted througheut the full extent of
'é the placed layer. It shall be thoroughly worked against the formwork
}i and around any reinforcement and othar embedded itens, without
. displacing them. Particular care-shall be faken at arrises and other
- confined spaces. Successive layers of +he same -2our shell be

H thoroughly worked together.

- Concreate shall be compacted with +the assistance of mechanical
g immersion vibrators, unless the Engineer agrses ancther method
Immersion vibraters shall operzte at a frequency of between 7000 ang
10 0080 cycles per minute. The Contractor shall ensure that vibrators
are opecrated at presgures and voltages not less than those
racommended by the manufacturer in order that the compactive effort

is not reduced.

be operated to enable the

A sufficient number of vibrators shall
to be vibrated for the

entire cquantity of conerste being placed
necessary pericd and, in addition, stand~by vibrators shall be
available for instant use a2t each placs where concr=te is being

placed.

Where the concretc contains aggrsgate with a nominal size of 75 mm  ox

more, vibrators with a diameter of 100 mm or more shall be used.

Vibraticn shall be continued at each point until the concrete ceases

ract, a thin layer of mortar has appeared on the surface and

to contr
. air bubbles have ceased to appear. Vibratcors shall not be used to

laterally and shall be withdrawn slowly to prevent the

move concerete
Lormation ¢f voids.

Vibration shall not be applied by way of rsinforcement nor shall
be zllowed to touch reinforcement oxr other combedded itcms.
shall be inserted vertically 4inte the concrete to
shall not

! vibrators
The vibrators
? penetrate the layer underneath at regular spacing which

i
; exceed the distance from the vibrator over which wibration is wvisibly

E
effactive.

b 1710 CURING OF CONCRET

{z2} General
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Concrote shal
from loss o

ifferentials within the concretd suf
The methods used for curing shall n
to the concrate.
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Cucing siall e continued for as  long as may D2 necessary Lo
achieve the above objectives but in any case for at least seven
the concrete is covered by later constructicn

days or until
ichaver is the sharter pericd.

The above objectives are dealt with in sub-clauses 1710
(c} Dbut nothing shall prevent both objectives being ach
a single method where circumstances permif.

Foe e

The curing process shall commence as soon as  the concrete is

hard encugh to resist damage from the process, and 1o the ¢ase
commence on  the

of large areas or c¢ontinuous pours, shall
the pour is

completed section of the pour before the rest of

finighad.

Details of the (ontractor's proposals for curing concrete shall
be submitted to the Engineer before the pl acing of concrete
gommences in the wWorks.

Loss of molsturs

surfaces shall- be closely coverad with

Exposed concrate
rly secured to prevent its remcval by

impermeable sheeting, props
wind and the development of air spaces beneath it. Joints in
the sheeting shall he lapped by at least 300 mm.

If for some reason it 1s not possible to use impermeable
heeting, the Contractor shall keep the exposad surfaces
cntinuously wet by means of a water spray or by c¢overing with a
watsr absorbent material which is kept wet, unless this method
conrlicts wilth sub-gclauss 1710 ().

Water wused for «curing shall be of the same quality as that used
for mixing as stated in sub-clauss 1703 (g).

rmed surfaces may be cured by retaining the formwork in place
r the reguired curing period.

LR |
O O

If the use. of the fcregoing methods is inappropriate, surfaces
g g

which will not have further concrete bonded to t’ em and which
application of a finish may be cured by

ara not Lto recelve an

the applicaticrn of a curing compound having an efficiency index
of .at lsast 20 per ceant. Curing compeounds shall contain a
fugitive dys to enable +the extent o©of £he spread to be sgsan
sasily.

Curing compound used on surfaces exposad to ths sky shall

centain sufficient finely divided flake aluminium in suspension
to produce a complete coverage of the surface with & metallic
finish when app d at the rates recommended by the manufacturer.

ikt
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13l

= Curing compounds shall become stable and impervicus teo th
r from the concrete swifave withino $¢ minures

The material shal ki

not  crack, pe

ication.

|l !

instructed by the Engineer, the Contractor shall, in addition
to the curing provisions set out above provide a suitable form

of shading to prevent the direct rays of thHe sun reaching the
concrete surfaces for at least the first four days of the curing
period.

{(c) Limitation of temperature differentials

o

'} Contractor shall 1limit +he development of temperaturs
differentials in concrete after placing by any means appropriaze
to the circumstances including the following:

(1) limiting c¢cncrete temperabtures at placing as set cut in
sub- lause 1712 (by;

) £ low heabt cewment, subject to the agresment o©f the

lrsuiaglon of exposed concrete surfaces by insulating
blankets. Such blankets shall have an dinsulation wvalue at
alent to 50 mm of cry mineral wool;

(111}
least equiw

(iv} leaving formwork in place during the curing périod. Steel
forms shall he suitably insulated on the outside;

- (v} preveablisg 1apld dissipation of heat from surfaces by
‘ shielding from wind; 2 ;
1 -
'} (vi} avoidin +the wuse of water sprays when such use would cause
J rapid OOang of the surface.
1711 PROTECTION OF FRESH CONCRETE B

; Freshly placed concrete shall be
2 water running over +the surface unti
resist damage from these causes.

rotected from rainfazll and from
P
1 ficiently hard to

Concrete placed in the Works shall not be subjected to any leading
ngth as defined in

: until it has attained at least its nominal strength
- Clause 1704.




{a}

(b)

Ceneral

The Contractor shall prevent damage *o concrete ariging from
exposure to extreme temperatures, and shall maintain in gocd
working order all plant and equipment regquired for this purpose.

that conditions become such that even with the use

In the event
of the equipment the reguirements cannct ke met, concrata
placing  shall immediately cease until such time as the
requirements can again be met.
Concrete placing in hot weather

take all measurss

During hot -‘weather the Contractor shall

‘necessary to ensure that the temperature of concrete at the time

of placing in the Works does not exceed 30°C and that the

concrate does not lose any moisture during transporting and
)

placing.

such! measures may include but are not necessarily limited to
following:— ’

{i}.8hielding aggregates from direct sunshine.

Use of a mist water spray on aggregaiss.

Sun shields on mixing plants and transperting equi

Coeling the mixin water.
it should preferably be in flake form.
“be allowed to enter the tank supplying the mixer drum.

shall not

Areas in which concrete is to be placed sh e
direct sunsnine and  rock or concrete surfacses shall be
thoroughly wetted to rsduce absorption of water froem  the

=
concrete placed on or against them.

Alter wonczels in any parl «f an  ax

selected curing process shall be commenced as  socon  as possible.

I erval occurs between completicn of placing and start
n o3

& ecnncrere shall be cleosely

Q (o4
interval with polythene sheet to pravent loss

STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION
T
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IF the Contractor desires to imposs loads on newly-placed concrete,
he shall make at least three test cubes and c¢ure them in the same
conditions as the concrete they represent. These cubes shall be
tested singly at suitable intervals in order to estimate the time at
which the ncominal strength is reached.
1712 CONCRETING IN HOT “WEATHER

AMARE b

ot pueeray

iy

{:.‘u‘m_.;,

(i

Pk

il
1]

{mm!

r.r.»-...».



Bt I O I T I o R e A VI T U P S W E W AN L B O O R LA Y]

R
oy Y .
Do CONCRETE WORKS Page 17.25
i
4 1713 FINISHES ON UNYORMED SURFACES
N Horizontal or nearly horizontal surfaces which are not cast against
/ formwork shall be finished to the c¢liass shown on +the Drawings and
defined hereunder.
UF 1 finish

[ - - ) ot o . . <

; ALl surfaces on which no higher class of finish is called for on the
Drawings or instructed by the Engineer shall be given a UF 1 finish.

Y
; The . concrete shall be levelled and screeded to produce a uniform
T plain cor ridged surface, surplus concrete being struck off by a
; straight edge immediately after compaction.
, UF 2 finish

;” This 1s a floated finish for roof or floer slabs and other surfaces
where 2 hard trowelled surface Is not reguired.

The surface shall first Dbe treated as a Clags UF 1 finish and after
the concrete has hardened sufficiently, it shall be flocated by hand
or machine sufficient only to produce 2z uniform surface free from

| screaed marks.
UF 3 finish

2 This is z hard trowelled surface for use where weather resistance or
ppearance 1is important, or which is subject to high velocity water
flow.
The surface shall be floated as for a UF 2 finish but +to the
teolerance stated below. When the meisture film has disappeared and

g the concrete has hardened sufficiently to prevent laitance from bein

- worked to the surface, it shall be steel-trowelled under firm

free from trowel

pressure to produce a dense, smooth uniform surface

marks.

—
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Table 17-3 Surface Tolsrances

Class of Tolerance in mm. See nctes

Finish

A B c

orF L Mot applicable in + 20 ar - 10

ur 2 Nil 19 + 20 or - 10

Ur 3 Nil 5 + 12.5 or - 7.5

Notes:

1. ..Col A is the maximum allowable walue of any sudden change of
level in the surface. -

- 2. Col B is the maximum allowable value of any gradual irregularity
of +the surface, a3 indicated by the gap between the surface and
a three metre long straight edge or corrsctly shaped template
placed on the surface.

3. Col € is the maximum allowable value of the differsnce in level
er position between a three metre long straight edge or
correctly shaped  template placed on the surface and the
specified level or positicn of that surface.

Where dimensional tolerances are given on the Drawings oxr in  this

Special Specification they shall take precedence over those given in

Table 17-3.

1714 MORTAR

This clause covers mortar for use ahe of concrate placing, and

e icatiecn.

[
o INa
D
9]
}s
h

octher uses not covered elsewhers in &

Mortar shall be composaed of fine aggregate complying with sub-Clauss
1793 {c) and ordinary Poritland cement complying wizh X502-21. The
wlx groporilens shall be as  stated on the Drawings or elsewhere in
this Specification or if not stated shall be one paxc of cement to
two parts of fine aggregate by weight.

mall guantities of mortar may be hand mixed but for emounts over 0.5
n® a mechanical mixer shall be used.

The water coonten as low as  possible
Ead
o

T a
consistent with the use for whigh
not
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Mortar which is  specifiad as g pack’ shall be mixed with

s
| sufficient water for the iz to become cohesive bur not plastic when

e d. DTy pack mortar shall be rammed Zintc the
-

squeeze >
cavity it is reguired +o Ti1l%, using a hand rammer with sufficient
force to ensure full compacticn.

1715 CONCRETE FOR SECONDARY PURPOSES

{2} UNon-structural concrete (¥5 concrete) sghal
non-structural purposes where shown on the Drawings.

NS concrete shall be compesed of ordinary Portland cament
cemplying with K302-21 and aggregates complying wizh BS 882
including all-in aggregate within the grading limits of Table 3
of BS 8832,

The weight of cement mixed with 0.3 n3 gnetres o
. R .

all-in aggregate shall not he less than 50 kg, The mix shall be
Proportioned by weight ar by volume., The maxisun aggregate sirze
shall be 40 mm nominal.

The concrete shall be mixed by machine or by hand to a uniform
cclour and consistency before rlacing. The «cuantity of water
used shall not excesed +thar required to produce a concrete with

sufficient workability Lo be placed and compacted where required.

The concrete shall be compacted by hand or by mechanical
vibration.

(k) No Pines concrats {¥F concrete) is
Porous concrete is required and shall only be
on the brawings or instructed by the Engineer.

intended for use where a
used where shown

he mix shall consist of crdinary Portland cement complying with
K302-21 and aggregate complying with BS 882, The aggregate size
shall be 40.0 mm to 10.0 mm only. The welght of cement mixed
with 0.3 m3 metre of aggregate shall not be less +han 50 kg.
he guantity of water shall not eaxceed that required to produce
& smooth cement paste which will ¢oat  evenly the whole of #he

=)

AR

3

’ aggregate,
j 1718 RECORDS OF CONCRETE PLACING
a
Records, in =z form agresed by the Engineer, shall be Xept by the
\ Contractor of the details of &Very pour of concrete placed in  the
: Works. These reoeords shall include «lass of concrete, location of
temperature t

bour, date of pour, ambient temperature and concrete is

time of placing, moisture contents of aggregates, details of mixes,

bateh numbers, cement batah numbar, resulis of all tesis undertaken,
é

=4 =]
location of test cube sample points and details cf any cores taken.
32 P ¥

The Contractor shall Supply to the Englneer four coples of these
feCoras each week covering work carried cut the preceding week. In
addition he shall gupply to the Enginser monthly histograms of all 28
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togother with accummulaci

day cuhs strength ve
deviations and any other informatien which the Engineer may require

and monthly standard
requ
concerning the concrate placed in Fhe Works.

CONSTRUCTION JOINTS

Whenever concrete is +¢ be bonded to ohther coner
hardened, the surface of contact between the sections sha
& censtruction joint.

ste which has
11 be deemed

Where construction Joints ars  shown on the Drawings, the Contractor
shall form such joints in those positions. The location of jeints
which the Contractor requires to make for the Purpose of construction
shall be subject +to +the agreement of +thes Enginesr. Cuastruction
joints shall be in vertical or herizontal planes except in sloping
slabs where they shall be normal to the exposed surface or elsewhere
where the Drawings require a different arrangemant.

Construciion joints shall be .so arranged as fto reduce to a minimum
the effects of shrinkage in the concrete aftar placing, and shall be
placed in the most advantayecus positions with regard to stresses in
the structures and the desirability of staggering joints.

Feather edges of concrete at joints shall be aveided and any feather
edges which may have formed whera reinforcing baxrs project through a
jeint shall be cut back unatil sound concrete has besn reachad,

The intersections of horizontal or near horizontal joints and exposad
faces of concrete shall appeal as straight lines produced by use of a
gquide strip fixed the formwork at the “op of the congrete lift, or

to a
by other means accsptable Ly tie Inglnger.

T

Construction joints formed as fres urfaces shall not excead a sicpe
©f 20 per cent frem the horizontal.

The surface of t
jeints ‘shall bhe
preassure water and air 3
withstand the <trea t
of vertical or ne

circumstances perm

he fresh concrete in norizontal or near horizontal

th ¥ cleaned and roughened by means af high
ts when the concrete is hard enough to
without the lsaching of cemenz. The surface
ical Jjoints shall be similarly treated if

rime.

o
n
o
t
rt
fu
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[
t the removal of formwork at=

ecome  too hard for the above “rezatment to he
iz te Le thoroughly

Where concret
succesgsful, the surfac ir
scabbled by mechanical means or wet sand blas
clean water. The indentaticns produced by s
iess than 10 mm de

finished face.

[y
T
o o

whetrner formed or i
ted and then washed with
cabbling shall be not

Qser than 40 mm o 2

If instructed by the Enginear the surface of the coners
£ wlth 2 thin layer of mortar ¢
vy welght and comp
lause 1708 (&) immedi

v Brushed
¥ rusneg
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deposition of fresh concrete. The mortar chzll bea ept just aheed of
the fresh c¢oncrete being placed and tha fresh layer of congretas shall
be thoroughly and systematically vibrated +g full depth %o ansure
complete bond wi the adjacent layer

No mortar or concrete may be plac
construction joint until the Jjoint as
the Enginser.

4 1in position on or against a
een  inspected and passed by

EXPANSION AND CONTRACTION JOINTS

xpansion and contraction joints are discontinuitiss in concrete

designed to allow for thermal or other movements in fhe concrete

Expansion joints are formed with z gap between the conecrete faces to
bermit subsequent expansion of the concreta. Contraction Hoints are
formed to permit initial contraction of the concrete ané may include

provision for subseyuent Tiliing.

formed in the posi

Expansion and contraction joints shall be i
the Drawings or =lse

in accordange with +he details shown on
the Specifications.

WATERSTOPS

A1l referances to waterstops include groutstops.

-

the material and form shown on the Drawings.
1 shall be brought onto site until the Contractaor
s of the materials he propeses  to  use,

Waterstops shall he uf
Ho waterstop materia
has submitted full detai

these have been approved by the Enginesr. ALL

including samples, and &h
samples shall be of adequats length for testing.

Waterstops shall be made of material which ara resistant to
chlorides, sulphates, or other deletesrious substances which may be
Present in the enviropment of the Works.

synthetic rubber and shall

Rubber watsrstops may Le of natural or
per cent at

hive an elongation at Breaking stress of at lsast 500
23°C and shall allow a joint movement of at least 50 mm.

Polyvinyl chloride (PVC) waterstops shall be extruded from  an

unfilled plasticised PVC polymer or copolymer which does not contain

any reclaimed or scrap PVZ. BPVC waterstops shall have an elongation

at breaking stress of at leagt 225 per cent at 25°C and shall allow a

joint movement of zt lsas® 10 m

Low modulus watsrslups shall be of rubber or DBVC as described abova
t 23°C under a

but shall have an elongation of at least 200 per cent a
tensile stress of & N/mmz and shall allow a joint movement of £

least 50 mm.
ed in lengths as long as possible
aman:

s _ 3 i
ent with ease of handling and constructicn recuir
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the manufacturexr. Buti

ubber or plastic materials Joints other than b
z £
h the manufacturer’s ins

zshall ©be storad carsefully on Sits to aveid damage

Waterstop material
Rubber and

#a

and contamination with oil, grease, ox gther pollutants.

plastic waterstops shall be . storad in cool well ventilated places

away from direct sunlight.

Rubber and plastic waterstops whidh are embedced in <ne side of a
jeint more than one month before the scheduled dats of placing
concrete on the other side, shall be protected from the sun.

Waterstops shall be Ffirmly fixed in the formwork so that they cannot
concrete placing and shall be completely free of

be displaced during
eyvelets

all dirt, grease, oil, etc before placing concrete. Where
be fully wired to the reinforcement and be

are provided these shall
no clrcumstances

the only means whersby the waterstop is fixed. In
shall a waterstop be puncturad with nails etc as a means of fixing.

carefully round waterstops so as td aveld

Concrate shall be placed
be fully cocmpacted. Where

distortion or displacement and shall T
watersteps 1lie in a horizontal or nearly horizontal plane the
Contracter shall ensure that no veoids are lefit on the underside of

the waterstop.
Formwork ‘round waterstops

damage. If waterstops suffar
ity the Engineer may require a seciion of concrste to be

shall be carsfully removed £to  avold
r any damage which cannot be properly

repaired in s

removed and the waterstop replaced.

DT, AT

CROUTING OF POCKETS AND HOLES AND UNDERPINNING OF BASEPLATES

Pockets and holding-down bolt holes shall be thoroughly cleaned out

using compressed air and water jet. Holes drilled by a
shall ke roughenad. The pockets and holes shail be fil
consisting of cement and clean fresh water mixed in propor
parts by wesight of cement to one part by welght ©
pouring of liguid grout shall ceass as soon as sacn heole 1is £i
and any excess grout on the surface of indatio
be completely rémoved and the surface

cperation proceeds.

The space between the top surfacs of foundation concrete and the
underside of baseplates shall be filled with a special mortar made up
in +the following proportions:-—
DPOr=12nd COMENE e reerarrersacansnassssrassscanensessnssses 30 Kg
FINe EQUTEUEES tesrsarsrarsetanenrorrerasst s taasesrsesas 50 kg

an additive accephzble to the Engineer to countsract shrinkage
N .
[

in proportions recommended he manufacturer.
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tar shall be mixed with the lowest water-cement ratic
reagult din A consistancy of mix of gufficisnt workability

to €nable maximum compaction to be achileved.

The special mortar shall then be well rammed in norlzonpally be*
the Dbaseplate and £rom ons edge only until it is extruded from ths
other three sides. The mortar which has extruded shall tHen =}
rammed back to ensurs complete sppport without voids.

FORMWORK FOR CONCRETE

Definiticns

FormworX means the surface against which concrete is placed to form
face, together with all the i1mmediate supports to retain it
position wn;’e coacrate 1s placed.

Falsework 'means the structural elements supporting

orti
and the concrets until the concrete becomes sellf suppo

A formed face is one which has been cast against formwork.

An exposed face is one which will remain visible when construction

has been completed.

CCONSTRUCTION OF FORMWORK AND FALSEWORK

Before construction begins, +the Contractor shall submit to the
rngineer drawings showing detalls of the proposed formwork andg
falsework. .

Formwork and falsswork ghall be so constructed that they will support
the loads imposed on “hem by the fresh concrets together with
additicnal  stresses  impesed by  vibrating  equipment and by
construction traffic, so that after the concrete has hardened the
formed faces shall be in the positions shown on the Drawings within
the tolerances set out in Clause 1726.

Ground supports shall be properly founded on  Zfootings designed oo
prevent settlement.

Joinkts in formwork for exposed faces shall, unless otherwise
specified, be evenly spaced and horizontal or vwvertical and shall be
continuous or form z regular pattern. )

211l jeoints in formwerk including formwork for comstruction joints
of cement and £fines. Where
£

be +tight against +the escape
closely

.
reinforcament projects through formwork, the form shall
d

the bars.

it may be easily removed from the

Formwork shall be so designed that
£ alzso

aces of the concrets. It shall

work without damage to the a
in position, if

lncorporate provisions for making minor adjustment

Page 17.31
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raguixed, tec ensure the correct locarion orf concrete faces. Dus
allowance shall Be made in the position of all formwork for movemen-
and settlement under the wsight of fresh concreta.

Where coverhangs in formwerk occur, means shall be providad to
the escape of air and to snsure thak the space 1s filled compietaly
with fully compacted concrete.
. -

Formwor shall be provided for concrete surfaces at slopes of 306° :o
the horizontal or steeper. Surfaces at slopes less than 20° may be
formed by serceding. Surfaces at slopes betwsen 20° and 30° shall
be formed unless the Contractor can demonstrate to the

generzlly
screeded wikth

satisfaction of the Engineer that such slopes can be
of special screed haards to held the congrete in place during

the use

vibratioen,

Borizontal or inclined formwork to the upper surfacs of conerste
e =

shall be adeguately sscured against uplift due to the pressure o
fresh concrete. Formwork to voids within the body of the concrete

shall also be tied down or ctherwise secured against floating.

Th intermal and external angles on concrete surfaces shall be formed
with fillets and chamfers of the sizes shown en the Drawings unless
otherwise instructed by the Engineer,

s

d to previously placed
n

te T c
ecceptable to the Engin
are i

metal ties oug a n s
the metal left in shall not he closer than 50 mm to the face of the
concrate,

Formwork shall not be re-used aftar it has suffered damage which is
sufficient to impair the finished surfaces of the congrete,

[
and inspection, temporary openings for this purpos nall be provide
through the formwork.
Shear kays shall ke provided in all constructicn Jeints of the sgize
and shaps indicated on the Drawings.
Where gprscast conerete elements dre specified for use as permanent
faormwork, or proposed by the Contractor and agreed by the Enginesr,
thev shall comply with +he Tequiremante of the Specification. Such
elements shall be set true to line and leval within the tolerances
praescribed for the appropriate class of finish in Clduse 1726 and
fixed so that they cannot move when concrats is placed against them.

Beforc any reinfurcement ig tlaced into position within formwork, the
latter shall ke theroughly cleaned and then dressad with a releasa
agent. The agent shall be either a suitapl ¢ll irceorporating a
watting agent, a2n emalsicn of  wztar sucpended in o a luw

Rrinmivie 120

Boa k.

At iy

f
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viscosity oll containing chemical agents. The Contractor shall not
use an emulsion of c¢ll suspended in water nor any release agent which
causes stalning or discolouration of the concrete, air holses on the
concrete surface, or rektards the set of the concrete,

rder to avold colour differences on  adjacent concrete surfaces,
one type of releass agent shall be used in any one sectlon of
r

In cases where 1t 1s necessary to fix reinforcement before rlacing
formwork, all surface preparation of formwork shall be carried out
before it is placed into position.- The Contractor shall no: allow
einforcement or prestressing  tendons to be c¢ontamlnated with

ry o

rh
i

crmwork release agen

+

is znd other
the placing

y

¢ placing concrete all dirt, construction deb
gn matter shall be removed complete t

[ Lacdi 1

morn o
< 0 A
e
Moo g

]

ore concrete placing commences, all wedge

vices shall be secured against movement duri
ne Contractor hall maintain a watch on the £
o ensure that no movement occurs.

by
m o
P

i rr o

AEMOVAL OF FORMWORK

Fermwork shall be carefully removed without shock or dJlsturbaznce to

the concrete, No formwork shall be removed until the concrete has
galned sufficient strength to withstand safely any stressss +o whigh

it may thereby be subjected.

The minimum perlods which shall éiapse between completion of placing
concrete and removal of forms are given {n Takle 17-4 and apply to
ambient temperatures higher +than 10°C. At lower temperatures or if
cement other than cordinary Portland are involved, the Enginser may

instruct lunger periods.

Alternatively, formwork may be remcved when the concrete has attained
the strength set out in Table 17-4, provided that the attained
strength 1s determined by making test cubes and curing them under the
same conditions as the concrete to which they refer

Compliance with these requirements shall not relleve the Contractor
of his obligaticn to delay removal of fermwork untll the removal can
be completed without damage to the concrete.
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Positlon uf Forawork Minimum Pericd Strength to
for Temps over bz Attzlned
10°¢
-
[Vertical or near vertical faces of
mass concrete 24 hours 0.2 C

Vertical or near vertical faces of
reinforced walls, beams and columns 48 hours 0.3 C

Underside of arches beams and slabs

{formwork only) 4 days 0.5 ¢
Supports to underside of arches,
beams and slabs 14 days C
mrched linings in tunnels and under- i
ground works ' 24 hours 4 N/mm2
L
i

NOTE: C is the nominal strength for the class of concrete used.

If the Contractor wishes to trip formwork frem +the underside of
arches beams and slabs before the expiry of the period for supports
set out above, it shall be designed so that it can be removed witHouk
disturbing +the supports. The Ceontractor shall not remove supports
temporarily for the purpose of stripping formwork and subsequently

replace thenm. -
As  soon as the formwork has been reriwved, bolt heles in concreke
faces other than constructlion Jolnts which are not regquired for
subsegquent operations shall be completely filled with mortar
sufficiently dry to preven® any slumping at the face. The martar
shall be mixed 4in the same propertlons as the fine aggregate and
cement in the surrounding concrete and with the same materials and

shall be finished flush with the facs of #he concrete,

SURFACE FINISHES

Classges of finish

The surface finish to be achieved on formed concrete surfaces shall
be a5 shown cn the Drawings and dafinsd hereunder:—

1y

{a) Class Fl finisgh

This finish is for surfaces against which backfill or Ffurther
concrete will bLe placed. Formworx may be sawn boards, sheet

N s
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3

{d)

for surfaces which are peImanently exposad to

ghall be faced with wrought

This finish is

view but where the highest standard of finish is not regulired.
Forms to provide a Class F2 finish

thicknessed tongued ang grocved boards  with  square edges
arranged in a uniform pattern and close jointad Br with sultable
sheet material. The thickness of boards or sheets shall be sguch
that there shall be ne wvieibla deflection under Lhe pressure
exerted by the concrete placed aga*nst them. Jolnts between
boards leba panels shall be horizontal and vertical unless
otherwise directed. This finish shall be such as to reguire nn
general filling of surface pitting, but fins, suLLace
disceolouration and other miner defects shzll ba rem died by
methods agresd by the Engineer.

for surfaces which will be in contact with water

;]l_S rinisn is
surrfaces prom,..neht.xy exposead

flowing at high velocity, and for
Lo view where good appearance is of
finish, which shall be free of board marks, the
1 aced with plywood complying with BS 1088 or
sheets shall be

special importance. To

o
(14
”h

equivalent material in large sheets., Thé

arranged in  an  approved uniform pattern. Wherever possible,
Jaints etwsen schests shall Le arranged to coincide wit

arghi cthkal features or changes in direction of the surface.

A1l joints betwesn opanels shall be wvertical and horizental
unless otherwiss directed. Suitable Jjoints shall be provided
between sheets to maintain accurate alignment in the oplane of

-wrought boarding or standard stesl panels

the sheets, Unfaced g
Contractor shall

wiil not be permitted for Class F3 finish, The

ensure that +he surface is protected from rust marks, spillages

and stains of all kinds.

Curved surfaces

For curved surfaces whare F2 or T3 finishes are called for, +the
formwork face shall be built up of splines cut to make a tight
produce the reguired

surface which sha l’ then ©be dressed to

finish,.

8 may be faced with
he backing wifh adhesive

riven £lu nlungs shall not bulge,

:
i
when subjected to temperature and

e et s

R
e A ey e
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n

of formed concrete surfaces shall ke in the pesiticns shown

s
iwings within the tclerances sei out in Table 17-5.

In cases where the ©Drawlngs call for telerances other than those

given in Table 17-3 the Drawings shall rule.

ecast units have been set to a specified zolerance, further
tments shall be made as necessary te produce a2 satisfactory
ght or curved line,. When the CEagineer has approved the
gnment, the Contractor shall fix the units so that there is no
s3ibility of further movement. ' ’

Table 17-5 Tolerances

—
Tolc:ranc;:s in mm {Seec Moke} -

Class of finish A B s

rl 10 i0 + 25 to - 10

F2 5 19 + or = 15

F3- 2z - g + or -~ 10

A, B and C glven'in the table are defined as

Note: | The  tolarances
' Lullows: o .
A is. an abrupt 4rregularity in the  surface due. oo T
) misaligned formwork or defects in the face of the formwork.. . -

B is. & gradual deviaticn from @ plane surface as indicated
by a straight edge 3 m long. - In the case of curved
-
L

surfaces the straight edge shall be replaced by a correctly

shaped template.
£ & ‘concrete

s the amount by which the whole or pa e
spl tlen shown on the

aced from the correct pos

A
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REMEDIAL WORK TO DEFZCTIVE SURFACES

If on stripping any formiork the concrete

defective in any way, the Contractor shall make no attemot
such  defects prior +tgo +he Engineer's inspection and the
any instructicns which +he Engineer may give.

Dafective surfaces shall nos be made good by plastering.

Areas of honeycogbing which the Engineer agrees may
be cut back to seund 1

reinforced concrets the a shall

surface is found to be
to
recelpt of

be repaired
chever 1s the greater
XX

remedy

e

shall

be gut

distance. In the case of

back tec at least 25 mm clear distance behind the reinforcement or to

75 mm, whichever is the greater distance. The cavity shall have
sides at right angles to the face of the concrete. After cleaning

cut with water and compressed air, a thin layer of cement grout shall ’
be Dbrushed on to +he concrete  surfaces in the cavity and it shall i
then be fillegd irmediately with concrete of the same class as the ;
ma&in body but with sggregate larger Lhian 20 mm nominal size ramoved. :
A form shall be used agalinst the cavity, provided with a lip to
enable concrate to be placed. The form shall be £illed tg a point
above the top edge of the cavity.

After seven days the lip of «concrete shall be brokan off and the
surface ground smooth. .
Surface irrecularities which are outside the limits of tolerance ser

cut in Clause 1725 shall be ground dowa in the manner and to the
extent instructed by the Fnginger.

Defects other than +those mentioned above shall be dealt with as
instructed by the Engineer. . )

REINTORCEMENT FOR CONCRETE

Reinforcement whlch sghall comply with  the following British
Standards, covers plain and deformed bar reinforcement and steel

of the Horks
enbedded steal.

cast into concrete in any part
any cther

fabric to be
not include prestressing tendone or

but

hot rolled plain bar and high yield deformed bar

does

BS 4449 for

ES 4482 for hard drawn mild stesl wire

BS 4461 for cold worked stesl bar

BS 4483 for steel mesh fabric
A1l reinforcement shall be from an approved manufachturer and, 1f
required by the Englnesr, the Contractor shall submit a teszt
certificate from the manufackyrer.
All  reinforcement for use in the Works shall be tested for compliance
with the appropriate British Standard in a laboratory acceptable ko
the Enginger an3d two coples of each test certi{ficats chall be
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i
supplied to the EZnginser. The freguency of testing shall he 2s set
cut in the Eritish Standard.
. |
In addition t£o the testing reguirements described  abaove, the
Cuntractor shall carry out additional tests as instructed by the
Engineer. '

ny reinforcement which dces not comply with the Specification shall
be remcved from Site.

ETORAGE OF RETINT ORCEMENT

All reinforcement shall be delivered to Site either in stralght
lengths or cut and bent. ¥No reinforcement shall be accepted in long
lengths which have been transported bent over doubla.

Any reinforcement which is 1ikely tc remain in storage for i long
period shall be protected from the weather co 25 fo aveoid corresiodn
and pitting. All reinforcement which has become corroded or pltted
to an extent which, in the opinion of the Enginee will affect irs
properties shall either be removed from Site or may be tested for
compliance with the appropriate British Standard in accordance with
Clause 1728 of this Specification at the Contactor's expense.

BENDING REINFORCEZMENT

otherwise shown on the drawings, bending and cutting shall

253
comply with BS 4486,

accuracy of any ba
esponsible for cutting,
oa

i

th the Dran;ngs.

of slow steady pressure

Bars shall ke bent cold by n ure.
©f bending shall be reduced if
5

AZter hending, bars shall he sacurely tiled +ogether in bundles or

groups and ledibly labelled as set out. in BS 4456, '

Reinforcement shall be theoroughly cleaned and all dirt, scale, looss
d other contaminants removed before it is placed in the

Reinf c*cement shall be = securely fixed in position within a
dimensidnal " "talaranc of 20 wmm in  any direction parallel Ly a
oncrete face and within a tolerance of 5 mm at right angles tc a

ce, provided that e cover is not thereby decreased below the

imum shown on the Drawings, or 4{f not shown shall be not less
mm or the diamster of the bar, whichever is the greater. Cover on
hall not be less than 13mm ar the diameter of the

s
s the greater.
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Unless otherwise agreed by the Engl

elther be tied together with 1.8 mm dia:
and the ends of the wire turned
snall be secured with a wire clip of a

the correct cover 1is
g shall be as small asg
Engineer.  They shall be
F=

Spacer blocks shall be used for ensuring that
malntalned on the reinforcemant. B
practicable and of a shape agraed by th
mixed in the proporticns of one part of cement to two
inte the block for tving in to the

i
i
i
i

made ¢f nmortar
parts of sand. Wires cast
reinforcement shall be 1.6 mm diameter soft annealed iron.

Alternatively another type of spacer bleock may be used subicct to the

Enginesr’s agreement.

Reinforcement shall be rigidly fixed so +that ne movemant ¢an  occour
{ during concrete ‘placing. Any fixings made to the formwork shall not
Be within the space teo be occupied by the concrete telng currently

No  splices shall be made in the reinforcement except where shown on

or agreed by the Engineer. Splice lengths shzll be as

Reinforcement shall not be weldegd except where required by the
Contract or agreed by +he Engineer, If weldlng is employed, the
procedures shall be as set out in BS 2640 for gas welding or BS 5135
for metal arc welding. Full strength butt welds shall only be used
for steel complying with BS 4449, and if used on high yield deformed
bars complying with 2BS 4449 tfhe permissible stresses In the vicinley
of the weld shall be reduced to those applicable to plain bhars
complying with that specification. .. : ’

Mechanical seplices shall not be used unless the Tngineer agree
P g g

ctharwise.

The Contractor shall ensure that reinforeemsnt left exposed in the
Works shall not  suffer distortion, displacement or other damage.
When it is necessary %o bend - protruding reinforcement aside
j temporarily, the radius of the bend shall not be less than four times
the bar diameter for mild steel bars or six times the bar diameter
for high yield bars. Such bends shall be carefully straightened
befcre concrete pilacing ceontinues, without leaving residual kinks or
round them. In no circumstances will heating

! damaging the concrete
ané bending of high vield hars be permitted.

H - N 1 5 .
: Bars couplylng with ES 4461 or ohher high ternsile. bars shall not be

bent after placing in the Works.

efore rconerste 45 placed in any secticn of the Works whish includes
elnforcement, the reinforcement shall be completely clean and free
rom - all  contamination including concrete which may have been
eposited on it from previous operations.
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1732 PRECAST CONORITET
Precast concrete cevers all precast units for use in the Works, i
whether Instructed under the Contrack or propussd Ly the <Contractor,
and  includes PTrestressed  units  where applicable. Additional
vYeyulrements for prestressed units are set out In Section 18 of +this
Specificaticn. !
|
ons mChsT Bt |
1733 PORMWORK FOR PRECAST (NITS ]
!
Moulde for precast uanlts shali comply with the general recuirements !
of Clauses 1721 to 1729, J
#Moulds shall be §0 constructed thac they do not suffer dissortion or
dimensional changes during use and are tight agalnst loss of cement
grout or fines from the concrete.
MGulds shall be set up on firm foundations so that no settlement
cccurs under the weight of the fresh concrete,
Moulds ehall be constructed so0  that units may be removed from them
without sustaining any damage.
Release agents used for demoulding shall net stain the congcrete  or
affect its praperties in any way. ;
1734 REINFORCEMENT FOR PRECAST UNITS
Relnforcement 4n precast units shall ‘comply with the reguirement of
Clauses 1728 to 1731. When preformed cages are used the c&ges shall
ba made up on 3igs to ensure dimensionzil accuracy and shall be
carefully supported within the mould in duch a2 way that they cannot
move when concrete is placed. Reinfdrcement complying with BS 4449
may be tack welded where bars eross te provide rigidity Lo the cage
but reinforcement complying with BS 4451 shall not be welded.
Ltover to main reinforcement shall be as shown on the Drawings, or if
not shown shall be not less than 25 mm or: the diamerter of tha bar,
whichever {5 the greater. Cover on distribution steel shall not be
less than 1S om or the diameter ¢f the bar whichever is the greater.
Hars shall be spzced so that the minimum clear d&lstance bLetwesn them
is the maximum nominal 2ggregate size plus five millimeters but in
any case not less than the dlamter of &he bazs.
Bars may be placed in pairs provided that therz are no laps in the
Paired lengths.
17358 CASTING OF UNITS
Concrete for precest units shall comply with Clausss 1703 to 1709
using the class of concrete specifled on the Drawings.,

R
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1736

1737

1738 5. .

1738

lightweight aggregates are specified, +they shall comply with BS
5 .

The areaz in which units are cazt shall be adegquately

the weather sc tha
drying winds.

protected from
rain,

<
t the process is not affected by ra sun  or

CURING PRECAST UNITS

Reguirements for curing shall be generally as set out in Clause 1710.

shall ensure that units do not suffesr any loss of
of temperature for at least four. days
ng, the water shall
£ the unit being

The Contractor
molsture or sudden changes
after casting. If & water spray is used for curi

o

be at a temperature within 5°C of the temperature

cured,

If the Contractor propeses curing at elevated te mperatures, the
method shall be subiect to the a greement of the Englneer and shali
include means whereby units are hedLed and subseguently cooled evenly
without sudden changes of temperature. )

DIMENSIONAL TOLERANCES OF PRECAST UNITS

formed to the dimensiocns shown on the

Units shall be accurately
110 unless closer

Drawings and within the tolerances se: out in BSCP

tolerances are called for in the Special Specification or on the

Drawings

SURFACE FINISH OF PRECAST UHITS |

In cases where a special

finished te Class F3 . as

The formed faces of precast units shall ke
finich is specified on

in Clause 1725 unless ancther rlass of

set  out
the Drawings.

Free faces shall be finished to Class UF2 unless another clags of

finish is specified on the Drawings{

finish is recu*iea & trial panel shall be
constructed by the Contractor which after approval by the Engineer
shall be kept available for inspection at the place of casting ang
bProduction unitis shall tbe*eaFtﬁr match the approved pattern.

the unit which are to be joined to other units or to
in  situ concrete shall be brushed with a stiff brush befcre the
concrete has fully hardened. Alternatively, if the‘ccnc;ete has Dbeen
2llowed to harden, the surfaces shall be roughenad by sand blasting

©r the use of a needle gun,

Those parts of

HANDLING AND STORAGE OF PRECAST UNITS

Precast units shall be handled in = manner which will not cause
damage of anv kind and ahall be gtoraed on a hard Impcrmeable base.
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. 1741 MEASUREMENT AND PAYMENT

{a) Item : Concrete

m3o

o
=]
fn
o+
"

Hh

zach class

. Concrete shall be measured Ly the c¢ubic metre of each class
) calculated from. the dimensions given on the Drawings or
- instructed by the Engineer. ¥o deductieon shall be made 4in the
measurement for:

3 - .

. (i bolt holes, pockets, box outs and cast in components
| provided that the volume of each is less than 0.15 cublce
! metres; ’
| {1i} mortar beds, fillets, drips, - rebates, recesses, grooves,

ta il
chamfers and thes lilke ouf 100 mm total width or less:

Tne razte for concrete shall include for +he cos: of:—

{1} Provison and transport of cement aggregates and water.

(11) admixtures and workability agents including submission of
details unless specified:

{1ii) batching, mixing, <ransporting, placing, compacting and
N curing. , - '

A {iv) class UFI finicsh.

? -

C {v) laying to sloping surfaces not exceeding- 159 from the
I herizontal and to falls.

{vi} formwork to bklinding concrete.

{(vii} placing and compacting against excavated surfaces where
regquired including any  additicnal concrete to  £i11
overbreak or working space.

: (viii} complying with the =reguirements of Clauses 1701 to 1718
: inclusive and Clause 1727 of this Specification.

(b} Item

.-

Blinding concrete

Unit ;w7 .

Blinding concrete shall be measured by  the cublc metre
calculated as the preduct of the plan area of the foundation as
shown on the Drawings and the instructed thickness. No
deduction $hall be made for openings provided that the area of
each is less than 0.5 square metres. Blinding concrete over
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]

i [ U

{c)

{d)

! (e}

hard material shall be measured 23 the voliuma used provided thatr

the maximum thickness of 150mm allowed for cverbreak i1s not
excesdad.

The zate for blinding concrete shall include for all costs
itemised in Clause 1741(a} of this Specification.

Item : ©No fines concrste

Unit : m3

No fines concrete shall be be measured by the cubic metre
calculated from  the dirensions given eon the Drawings or

instructed by the Engineer.

all costs

The rate for noc fines concrete shall ‘include for

stated in Clause 1741(2) of this Specification.

Ztem : Unformed surface finishes

Unit : w? or each class of finish

-

shall be measured by the sguare. metre
instructed by the

Unformed surface finishes
from the dimensicons given on the Drawings or

Engineer,

The rate for concrete in Clause 174Y {a), (b) and (c) shal:l
include for class UFI finish.

The rate for unformed surface finishes =shall include for the
coskt of i tion.

complyinyg with Clause 1713 of this Specifica

i

Formwork for formed surface finishes

Unit : m? of formwork for each class ¢f finish for each rangs
of inclinations.

Except as stated below, formwork shall be measured by the square
metre of formkwork actually in contact with the finighed face cf
the concreta. No deduction shall be made in the measurement for

openings, pipes, ducts and the like, provided +that the area of
Unless otherwise stated,

each 1s less than 0.50 saquare metres.

if the volume or arez of conecrete has not besn deducted when
measuring the conerests in ascordance with Clauses 1741 {a), (8
and {c}, formwork to form or box oux the void sghall naet be

measured,

Formwork less than 300 mm hish %o edges of slabs shall be
measured by the linear metre in accordance with Clause 17411}
of this Specification.
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e

Inciined formwork shall be measured in accordance with the
following classificatien:

({) Horizontal; 85 %

b ; 10 to 85° inclination from vertical

o
-
[&]
I~
o}

o]
-
a

)

10° inclination from vertical

fa
[
fon
e
[na
w
i
(2
19
I
o
jan)
<
]
t
O

o
-~

(iv) Vertica

_{(¥) Sloping wupper surfaces inclined at more than 15° from the

herizontal.
Formwork reguired for blinding concrete, to form constructlion
joints and shear keys for future concrete and other construction
shall’ be incluéded

surfaces snhall not be measured and the costs
in the .rates for cther work.

Formwnrk  to c¢ontractien aand expansion jolints zhall be mezsured
by the sguare metre on one face anly. The rates chall include
fer the costs stated below and for forming recesses for sealant
and channels for grout, '

The rates for formwork shall inlude for the cost of submission
of details, providing and transporting all materiazls for
formwork and falseswork, eraction including provisicn of
supports, fillets and chamfers 75 mm and less in width, bolts,
ties, fixings, cutting to waste, drilling or nokching the

reinforcament where reguired, working around pipes,
ducts, conduits and waterstops, temporary openings, cleaning,
dressing, stripping, f£illing bolt holes and any remdial work
and for complying with Clauses 1708, 1710, 1717,1718, 1719 and
1721 to 1727 inclusive cof this Specificaiton.

formwork for

Item : Formwork to edges of slabs

Unit ¢ m of each ¢lass of finish

Formwork less +than 300 mm high %to edges of glabe chall be

measured by the linear metre.

s
=
@]
-
W]
[
[£+]
o]
st
3
F
Yt
P
0

The rate shall include for the costg stated

c
of thls Specification.
Item : Waterstops

—
Unit : m of each type

Watergtope shall be measured by the mekre xrun of cach type.

g

The rate for waterstops shall include for the provision
installation, dointing, any sealants reguired at the face of the
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(h)

R

cencrete and for placing 2and compacting concrete arcund the
wate

Unit : m
.

Mortar used for bedding baseplates and the 1liks ghall be
measured hy the square matre as the area of &he base plate atc
the specified nominal thickness of bedding.

Mortar used in filiing bolts pockets and the like shall not be
measured separately and the costs shall be Included in the rates
for the belts,

The rates for mortar shall include for the cost of providing and
placing the mortar and of cosplying with th requirements of

Clauses 1714 and 1720 of this Spascificarion.

Item : Admixtures, workability and hardening agents

Unit : as specified in the Special Specific tion

ere reguired by the Special Specification admixtures,
rkability and hardening agents will be measured and paid for
accordance with the Special Specification.

Whe

in

Item : Relnforcement

Unit : tonne of each type for each range of diameters

4

Reinforcement shall be measured separately
following ranges.

(1} of diameter egual to or less than 16 mm.

(11} of d&lameter greater than 16 mm.

Steel plain and deformed forcement shall be measured hy
the tonne and shall ted welght of the steal
regulred including spli n on  the Drawings. Ho
allewance shall be ma ement f£or rolling margin or
cutting waste. The den shall be taken as 7850
kilogrammes per cublc =

h & shall Include for ghe cost of
providing, cutting to length, solice lengths additicnal to those
sh a dai ook‘ﬁg, waste Incurred by

wi

10Wn Gn theé Drawings, 1
ston and fixirng of chaire

!
utting, cleaning, spacer klo
or other types of supports, welding, fi,—ﬂg the reinforcemen® in

ey RS
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.

-
\

i

the provision of wirs or other material fo:

positicon including t

supporting and tying the rainforcement in place, bending

reinforcement aside temperaril and straichtening, placing and
for ecomplyling with

concrete arcund reinforcement and

CGdeCtiug
of Clause 1728 to 1731 inclust

he requirements
pecification.

ve of this

H’

T#em : Fabric reinforcement

Unit : m? of each type

4

be measured by the square metrs

fabric reinforcement shall
any allowance for

St
hall be the calculated area excluding

sal
nd s
aps

;_a

P
forcement shall included for the

The rate for steel fabric reln
cf this Zpecification.

costs stated in Clause 1741 (3}

Precast Units

-1
ot
&

Unit : no. of each type

Precat unit shall be measured by the number of each type
lustra bbeﬁ unlsss obherwise spsecified in  the  Speclal
gpecification.

units shall Llnclude for the cost of all the
and placing units complying with the
1732 to 1740 1nclusive and with the
Soec*fiﬂa ion.

The rate for precast
materials, forming,
requirements of Clauses
relevant Clauses of the Speclal

Mo separzte measurement or payment will. be made for formwork

reinforcement or prestressling *eﬂcons to precast units.

o
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;
I the  zanchorage 15 fixed after the main body of the concrets has
been placed, it shall Le carsfully bedded so that i: ig bearing
EVEELV and is in intimate contact with the concrete.
1805 PRESTRESSING TENDONS

Tendons used in preszressed concrete shall comply with the British
Standards indicated on the Drawings. The Standards include +he
following:

BS 5395 for high teunsile steel wir

BS 4486 for high tensile alloy steel bars

BS 5898 for 7 wire steel strand

B8 4757 for 19 wire stsel strangd
endons shall be stored on site under cover -and protected from +the
weather. The storage area shall have & hard impermeable floor.
Tendans shall be storsd eithec straight or in the coils in which they
left the factory. .
Tendons shall not be allowed to become affested by excessive rusting
or by pititing of the surface by corrosicn. If pitting is present the
Contractor shall replace the affected tendons by new ones.

1g0¢g INSTALLATION OF PRESTRESSING TENDONS

t

eel shall be cut by rotat ing disc or blade cutters

Prestressing s
by =such wet1oa as is recommended by the manciacturar.

o

JERpEL

Before bhein installed, brastressing tendons shall hbe thorcough?
al mortar, oil, paint, dust, srsase, oo any oz

The prestressing stseel {cr where the +endons are acoommadatad
f=-%

sieaths, ducting or formers) shall be accurately placed
the positions shown on he Drawings and shall be firmly secured

or

Sk

positicn. Weooden supports shall not be ussed now shall #he sheaths,

aced on pravious lavers of fresh concrete

.

ducting or formers be pl
be adjusted during the placing of concrets.

estressing steel, sheathe, duscting or Fformers shall be

[eFa

50

placed and secured that twisting, kinking or excessive deformation
"uring and subseguent &g concreting 1s  eliminmated and the
prestr 51ng tendons when finally stressed shall conform accurately
tc the pror les shown 5n the Drawings. Ducts and formers shall not

be placed with small radius bends which would indees excess
frictional restraint on the wiras or strands.

ive

nds are placed in a duct, adeguate

Where many individual wirss or stra
provision shall be made to kXeep the wires Separated Dby means of
Suitable spacers. of approved dasign, gonstructica end spacing.

S
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1808

8CAS ror tensioning tendons shall be hydraulically operated ang
capable of providing a slow uniform incrsace of lead. zFach jack
siall be equipped with an appropriate pressure gauge capable of
indicating he aydraulic fluid pressure a% a1l times during the

[l z =
Stressing operation. A certified calibration chart showing  the
v Lhetween gauge readings and erce on the ram for both
scending ram movements shall be made available on the
Site by the Contractor.

T
The Contracter schall aintain tensioning jacks in good werking crder
and shall ensure irus and ac¢curate readings by reqular te ing,
calibration and servic ing.

luag force, whether bartial or full, shall pot be transferred
& ncrete L cube crushing tests have indicated <+that +he
ncrete has attained the gtrength specified on the Drawings.

Stressing of the tendons shall be carried out with due vare by
experienced workmen under competent supervision ang adequate steps
shall be taken to safeguard against injuey.

i1 and accurat records shall be
and two copies of the records, which
slip measursments during anchoring, loads and extensions, shall be
submitted to the Ingineer on thse day following each stressing
operation. The accuracy of +the measurement of cgable extensions,
may order the

of all stressing operatrion
1 include wedging-device

shall be plus or minus two per cent. The Engineer
Contractor +to cease any  or all stressing operations where proper
Tecords are not baing kept or where the eperations are not being
propexly or safely carried outr and tha Contractor shell taks
immedizte steps to ensure that the work 1is carried out to the

satisfaction of the Engineer,

Wherc the regulre tensions or extensions ars not obtainad the

endons shall be re-tensioned as directed by the Engineer. If on
rewstre551.g, the extensions are not achievad, the Eaogineer may at
his diseretion reject the tendens involved. ) o

POST-TENSICONING

When 2z post-tensioning gystem is emmToye &1l cable ducts, excluding
extractable formers shall be thoroughly  Flushed  with water
immediately after concreting before the concrete has hardened.

Ducts produced by extr ctable formers shall he flushed cut as soon as
the concrete has harde
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R B o emeT
180k SCOPE OF SECTICH
| This section covers the materials, equipment and methods raguired for
carrying out prestressing operaticns on in-sita and precast
concrets. The production of in-situ concrete and precast concreate
;! units is covered by Secticn 17 of this Specification.
‘ 1802 GENERAL

-4 Frestressed concrete work shall be carried out in accordance with +the

o recommendations of BSCP 110, *The Structural Use of Concrete, Part I,
wh

_ Design, Materials and  Workmanshig', except that 1ere the
§ regulirements of the Code differ from +His Specification, this

Specification shall take pracedanca.

A The Contractor shall submif to the Enginesr full details of the plant
[ . - . .

i he proposes to use for tha installation of rrestressing  Leanduns, the

! use and  the - arrangements he proposes o

proposes  to
1 also submit svidence of hi competence to undertake

materials he
maksa, He sha
the install

1803 DUCTIN

A1l ducting shall be sufficisntly strong to withstand without damage

the stresses to which it may be subjected during handling and zfter

ducting shall completzly proteck the

and +he Contractor shall
=

1o being fixed in position. The
: i
ely free in the duct

wires or cables from contact with concrate
ensure that the wires or cables ares complet
2 before tensioning. Any ducting which has besn damaged durin
) transportation to the Site or which in the opinion of the Engineer is
inadequate for its purpose shall not be used in +the Works. . Ducting
shall be free from locse material, oil «c¢oatings, or other

contaminants which may affect the bond with the concreta.

The stools, saddles or suppoerts for the ducts shall be of rigid
' f construction and of such form that they remain securely in position
% and maintain the cerrect profile of +the ¢ables until * the conuresbe
placed round them has hardened. .
i Vents shall be incorporated into each duct at high and low points, at
i each end and at intermediate points not more than five metres apart.
Blocking of vents during concreting operations shall be prevented.

1804 ENCHORAGES

! Anchorages shall be the correct type for the
: and shall be rigidly fixed true to alignment i
‘they cannot move during concreting cperations. h

L

be provided with means for injecting grout into the
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Whera anchorage £ the prestressing tendans i=s hy friction zrips or
wedges and where no other slipeping limitation is specified, the slip
£ each individual presiressing shsel alsmeni, both during tensicning
anchering shall not exceed seven millimetrss. Tendons

of stressing shall be as shown on the Drawings and si

The sequence all
is reduced

be guch that lateral eccentricity of stress on any member
to a minimum.

After stressing and anchoring, no tenden shall
way deformed until the bonding grout or concrete is at

days ola.

expasad ends o¢f the tendons and
with an approved bituminous
corresion of the prestressing

Where tendons are cut back, the
anchorages shall be heavily ecoated
ccocmpound or epoxy resin to prevent

steel.

PRE~-TENSIONING

shall be either crimped or indented wire,

Fre-tensioning tendons
T complylng with +the

ribbed or deforred alloy bar cr strand
requirements of Clause 1805 of this Specification.

Ssuch & manner that during concreting
t oever due to ancheorage
astressing beds. No
be made subseguent to
of prestressing force

e

he tendons shall be anchored in

they will not suffer any loss of tensio

vicld or deLlclency ox dus Lu ylelding Of T

tensicn of the tendons sha
st

m

variaticn 1In the
the commencement of concr eting unktil £xran

t0 the concrete is avthorised.

At the appropriate time %he prestressing force shall be transferred
to  the concrets ur*fcrnly by means of slow
tendons shall net be nsicned individually and the de-tensioning

~te
operation shall be applied to all the tendans svalt&neously. Whers
£h
ol
11

de-tensicning. The

& szt of tendons passes units, e units shall be

lis
nrough several tl
frezs f£o move lorq;tud;ﬁa y during de-tensioning.

prestressing steel shall be cut o £h the =nd of
er and the exposed ends of the pres s

1 be heavily coatsd with an apopr
an epoxy resin to prevent corrosion of

BONDING AND GROUTING

Post-~tensioned tendons shall after strassing and anchoring be
intimalely Londed to the adiacent concrate by means of concrete or,
in the case of internal cahlsg, by colleidal cement grout.

The propaerties of grout, the sguipment
shall be as follows:-

frraey

[y
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(b)

{<)

{d)

The grout shall be a colloidal mix of water and crdinary
Portland cement in the ratio of between 0.40 to 1.00 and 0.45 £o

1.00 by weiyhiL.

Admixtures of an approved type may be authorised by the Engineer
for incorporation in the grout if +tests have shown thab Lhelr
use improves the properties of the grout, for example by

increasing the workebilizy, by requcing bleeding, by entraining
air or by expanding grouk.

expanding agent is used the +otal unrestrained expansion shall
ot exceed 10 per cenc.

Lémixtures shall not contain chlorides or nitrates. When an

The mixing equipment shall be of a type capable of producing
£

grout  of mniform  consistency with Fully dispersed Ceaent
particles an shall incorporate suitable sieves for retaining
lumps ox other s50lid ingredients. Af ter water has been added to

the mixer, the cement shall be added. Admixtures if used, shall
tter half of the mixing time. High spee

arried out continucusly for between two and
ose clearance high speed centrifugal mixer,

Subssquent to mixing and prior te injection the grout shall be
continuously. agitated by slow machine ixing. any grout that
has Dbeen left standing for more than 30 minutes shall be
discarded and the container thoroughly washed before furthsr
mixing is carried out. '

2 positive displacement pump shall be used for injecting the
grout, capable of developing a pressure of at least one N/mm2
The pump shall be fitted with a pressure gauge and an effective
control  against bulld-up of excessive pressure. The pump
suction intake shall be kept - below the surface level of the
grout at all times during grouting operations. :

A11 tendons shall be grouted in their ducts as soon as
practicable after <the stressing operation. Each duct shall be
cleaned by blowing through compressed air, flushing with clean
water and surplus water shall be removed by compressed air or
other approved means. Cprenings at the anchorages c¢ther than
injection nozzle openings shall be plugged with mortar or
uitzble material. Subsequent to the hardening of the
pipe shell be
hat air cannot be
end only and

grout

other

plugging materizl the nozzle of +he injection

firmly comnected to the duct in such a way =t

gucked in. Injection shall be compenced from one
red by the appearance of grout at successive

the consistency of the grout emerging from a

4]

ts progress monito

vent holes. When .
vent is equal to that of +he grout being iniected, +ha= vent

shall be plugged.
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- f

i
Injection shall continue until grout ©of a cgonsistency egual &g —

that being injected appear a4t the far end of the duct. The H

{

injection nozzle shall then be withdrawn and all helss and vents

plugged to prevent loss of grout ]
e} £y

3
1

H
| .

As  far as possible all ducts in any one member shall be grouted
in immediate succession commencing with the lowest duct.

frsnrasin

~
Grouting shall not be carried out wher the air temperaturs is
2°C or lowex.
—
The temperzturs of newly grouted cable ducts shall be preventad ?=
from falling below 2°C for a minimum pericd of seven days. =
igliz - CAMBER OF PRESTRESSED PRECAST BEAMS
Where the predicted camber due to stressing precast beams is
indicated on the Drawings, the =actual cember shall not exuced the e
stated figurs by more than 50 per cent. ' éf
Wnere a number of similar units are tc be placad side by sida, +he —
variation 1in camber between adjacent units shall not be mcore than 6.0 §{-
mm for units up to 4.5 metres in  length, or more than 9.0 mzm for i
longer units. -
1813 REJECTION OF PRESTRESSED WORK L
Any structural element in which +the prestressing tendons, the 1"
anchorages, or any part whatsosver of the prestressed element has i
been damaged, or in which excessive loss of prestress has occurred o
in which the grouting has =not been satisfactorily carried out, aor .-
which is  deficient in any other manner, will be rejected and the ?
Contractor shall rectify the deficiency +to the satisfaction of the &
Engineer, fatling which the element shall be replaced by the
Contracter. : [
i
1814 TRANSPORT AND STORAGE OF PRESTRESSED UNITS
. .
Unless otherwise agreed, prasitressad concrete  units shall be ;
transported in  th same attitudes and under the same support =
conditions as they will have in the final structura. }
A1l handling, transporting and storing of prastrassed wunits shall ke X
to the satisfacti of the Engineer, and the Contrachor shall ensure
tnat all methods of handlln , transporting and storing prestressed i
units shaIL be such as to prevent over-sirsssing or any other damags.
ig1s JOINTING DRECAST UNMITS X
g
Where a load bearing structure i3 to be formed by tensioning together ~
a string of precast unifts, the dJoints batween +ha 1wnits shall he )
formed as shown on the Drawings by one of the methods set out balow. §
£C a5 to achieve a uniform transfer of stress across the joint. H
;‘
L
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{a} Joints shall be sel bebweasn 20
packed solid with mortar mixe
cezment t¢ 1.5 parts of sand with w
the mix te cohers when smueezs
be rammed thoroughly into the joint,
whera necessary. .

{(b) Where Joints are shown an the Drawings as 75 mm or wider, thev
shall be filled with concrete of a class similar to that used in
the units or as shown on the Drawings. The ¢oncrete shall be
compacted by vibration and retained by formwork.

T (c) Procedure when using rssin adhesives for jointing will depend on
i the configuration of +tha Joint zand the type of adhegive to be
used and will be subject to the Eangineer’s agreement.

Irrespective cf the methoed of joint ing employed, the HJoint shall

be completely filled with material having a uniform consistency. The

joint faces shall be flat without any hich spots which might cause
local stress concentrations.

Ducts cr tendons shall be truly aligned hetween units and the duct

7} joints in the cap between wunits shall be carefully formed and
h impervious to the entry of gront from the joint £illing opcration.
1815 TESTING PRESTRESSED WORK

If instructed by the Enginesr, load testing of structures c¢ontaining

prestressed units shall be -carried out generally as set out in BSCP

110.

Precast units shall be tested in accordance with Section 17 of this

Specification and in addition, where a tast of Fhe prestressing isg

regquired, the unit shall bhe snhjected for a period of five minutes to

& load which 1is calculated to result in a bending tensile stress in

- the bottom surface egual to one tenth of the nominal strength of the
E] concrete, The prestressing shall be deemed to be effective if no
) c¢racking is observed during the test.

! Details of all testing procsdures shall be agreed between the
g Engineer and Lhe Coubrdctur before testlng is commenced.

] - — -

1817 MEASUREMENT AND PAYMENT
'

Prestressad concrete shall be measured in accordance witch ClLause 1741

) of this Specificaticn and tendons for prestressing shall be measured
: under this Section.

!

i

|
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(b)

Item = Prestragsing tondons

Unit : no. of sach type for each length
Prestressing tendons in in-situ conerste shall be measured hv
the number reguirsd of each tyrpe for each length. No Separate
measurement or payment will be made for Prestressing tendons in

Dbrecast concrete.

The -

rates for tendons shall include for the cost of complying
with +he s

requirements of Sectiva 18 of thi Specification.
tem : ILoad test

Unit no. for each type of unie
¥P

Load tests on brestressed wunits shall be Ly the numbhar
lustructed to be carriad out.

The rates for load teskts on prestressed units shall include for
B

the coast of provigion of the unlt, testing and complying wikh
the requirements of Clause 1816 of this Specification. TIf any
units fails to meet the requirements of +he Specificaticn the
unit and the load test shall not be measured or paid for.

Feioncn

—
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R B o emeT
180k SCOPE OF SECTICH
| This section covers the materials, equipment and methods raguired for
carrying out prestressing operaticns on in-sita and precast
concrets. The production of in-situ concrete and precast concreate
;! units is covered by Secticn 17 of this Specification.
‘ 1802 GENERAL

-4 Frestressed concrete work shall be carried out in accordance with +the

o recommendations of BSCP 110, *The Structural Use of Concrete, Part I,
wh

_ Design, Materials and  Workmanshig', except that 1ere the
§ regulirements of the Code differ from +His Specification, this

Specification shall take pracedanca.

A The Contractor shall submif to the Enginesr full details of the plant
[ . - . .

i he proposes to use for tha installation of rrestressing  Leanduns, the

! use and  the - arrangements he proposes o

proposes  to
1 also submit svidence of hi competence to undertake

materials he
maksa, He sha
the install

1803 DUCTIN

A1l ducting shall be sufficisntly strong to withstand without damage

the stresses to which it may be subjected during handling and zfter

ducting shall completzly proteck the

and +he Contractor shall
=

1o being fixed in position. The
: i
ely free in the duct

wires or cables from contact with concrate
ensure that the wires or cables ares complet
2 before tensioning. Any ducting which has besn damaged durin
) transportation to the Site or which in the opinion of the Engineer is
inadequate for its purpose shall not be used in +the Works. . Ducting
shall be free from locse material, oil «c¢oatings, or other

contaminants which may affect the bond with the concreta.

The stools, saddles or suppoerts for the ducts shall be of rigid
' f construction and of such form that they remain securely in position
% and maintain the cerrect profile of +the ¢ables until * the conuresbe
placed round them has hardened. .
i Vents shall be incorporated into each duct at high and low points, at
i each end and at intermediate points not more than five metres apart.
Blocking of vents during concreting operations shall be prevented.

1804 ENCHORAGES

! Anchorages shall be the correct type for the
: and shall be rigidly fixed true to alignment i
‘they cannot move during concreting cperations. h

L

be provided with means for injecting grout into the




STANDARD SPECIFICATION FOH ROAD AND BRIDGE CONSTRUCTION

PRESTRESSED CONCRETE WORKS ; Page 13.4
Whera anchorage £ the prestressing tendans i=s hy friction zrips or
wedges and where no other slipeping limitation is specified, the slip
£ each individual presiressing shsel alsmeni, both during tensicning
anchering shall not exceed seven millimetrss. Tendons

of stressing shall be as shown on the Drawings and si

The sequence all
is reduced

be guch that lateral eccentricity of stress on any member
to a minimum.

After stressing and anchoring, no tenden shall
way deformed until the bonding grout or concrete is at

days ola.

expasad ends o¢f the tendons and
with an approved bituminous
corresion of the prestressing

Where tendons are cut back, the
anchorages shall be heavily ecoated
ccocmpound or epoxy resin to prevent

steel.

PRE~-TENSIONING

shall be either crimped or indented wire,

Fre-tensioning tendons
T complylng with +the

ribbed or deforred alloy bar cr strand
requirements of Clause 1805 of this Specification.

Ssuch & manner that during concreting
t oever due to ancheorage
astressing beds. No
be made subseguent to
of prestressing force

e

he tendons shall be anchored in

they will not suffer any loss of tensio

vicld or deLlclency ox dus Lu ylelding Of T

tensicn of the tendons sha
st

m

variaticn 1In the
the commencement of concr eting unktil £xran

t0 the concrete is avthorised.

At the appropriate time %he prestressing force shall be transferred
to  the concrets ur*fcrnly by means of slow
tendons shall net be nsicned individually and the de-tensioning

~te
operation shall be applied to all the tendans svalt&neously. Whers
£h
ol
11

de-tensicning. The

& szt of tendons passes units, e units shall be

lis
nrough several tl
frezs f£o move lorq;tud;ﬁa y during de-tensioning.

prestressing steel shall be cut o £h the =nd of
er and the exposed ends of the pres s

1 be heavily coatsd with an apopr
an epoxy resin to prevent corrosion of

BONDING AND GROUTING

Post-~tensioned tendons shall after strassing and anchoring be
intimalely Londed to the adiacent concrate by means of concrete or,
in the case of internal cahlsg, by colleidal cement grout.

The propaerties of grout, the sguipment
shall be as follows:-

frraey

[y

_—
9

sy

ety

I-f,a_u..w.,\
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(b)

{<)

{d)

The grout shall be a colloidal mix of water and crdinary
Portland cement in the ratio of between 0.40 to 1.00 and 0.45 £o

1.00 by weiyhiL.

Admixtures of an approved type may be authorised by the Engineer
for incorporation in the grout if +tests have shown thab Lhelr
use improves the properties of the grout, for example by

increasing the workebilizy, by requcing bleeding, by entraining
air or by expanding grouk.

expanding agent is used the +otal unrestrained expansion shall
ot exceed 10 per cenc.

Lémixtures shall not contain chlorides or nitrates. When an

The mixing equipment shall be of a type capable of producing
£

grout  of mniform  consistency with Fully dispersed Ceaent
particles an shall incorporate suitable sieves for retaining
lumps ox other s50lid ingredients. Af ter water has been added to

the mixer, the cement shall be added. Admixtures if used, shall
tter half of the mixing time. High spee

arried out continucusly for between two and
ose clearance high speed centrifugal mixer,

Subssquent to mixing and prior te injection the grout shall be
continuously. agitated by slow machine ixing. any grout that
has Dbeen left standing for more than 30 minutes shall be
discarded and the container thoroughly washed before furthsr
mixing is carried out. '

2 positive displacement pump shall be used for injecting the
grout, capable of developing a pressure of at least one N/mm2
The pump shall be fitted with a pressure gauge and an effective
control  against bulld-up of excessive pressure. The pump
suction intake shall be kept - below the surface level of the
grout at all times during grouting operations. :

A11 tendons shall be grouted in their ducts as soon as
practicable after <the stressing operation. Each duct shall be
cleaned by blowing through compressed air, flushing with clean
water and surplus water shall be removed by compressed air or
other approved means. Cprenings at the anchorages c¢ther than
injection nozzle openings shall be plugged with mortar or
uitzble material. Subsequent to the hardening of the
pipe shell be
hat air cannot be
end only and

grout

other

plugging materizl the nozzle of +he injection

firmly comnected to the duct in such a way =t

gucked in. Injection shall be compenced from one
red by the appearance of grout at successive

the consistency of the grout emerging from a

4]

ts progress monito

vent holes. When .
vent is equal to that of +he grout being iniected, +ha= vent

shall be plugged.
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i
Injection shall continue until grout ©of a cgonsistency egual &g —

that being injected appear a4t the far end of the duct. The H

{

injection nozzle shall then be withdrawn and all helss and vents

plugged to prevent loss of grout ]
e} £y

3
1

H
| .

As  far as possible all ducts in any one member shall be grouted
in immediate succession commencing with the lowest duct.

frsnrasin

~
Grouting shall not be carried out wher the air temperaturs is
2°C or lowex.
—
The temperzturs of newly grouted cable ducts shall be preventad ?=
from falling below 2°C for a minimum pericd of seven days. =
igliz - CAMBER OF PRESTRESSED PRECAST BEAMS
Where the predicted camber due to stressing precast beams is
indicated on the Drawings, the =actual cember shall not exuced the e
stated figurs by more than 50 per cent. ' éf
Wnere a number of similar units are tc be placad side by sida, +he —
variation 1in camber between adjacent units shall not be mcore than 6.0 §{-
mm for units up to 4.5 metres in  length, or more than 9.0 mzm for i
longer units. -
1813 REJECTION OF PRESTRESSED WORK L
Any structural element in which +the prestressing tendons, the 1"
anchorages, or any part whatsosver of the prestressed element has i
been damaged, or in which excessive loss of prestress has occurred o
in which the grouting has =not been satisfactorily carried out, aor .-
which is  deficient in any other manner, will be rejected and the ?
Contractor shall rectify the deficiency +to the satisfaction of the &
Engineer, fatling which the element shall be replaced by the
Contracter. : [
i
1814 TRANSPORT AND STORAGE OF PRESTRESSED UNITS
. .
Unless otherwise agreed, prasitressad concrete  units shall be ;
transported in  th same attitudes and under the same support =
conditions as they will have in the final structura. }
A1l handling, transporting and storing of prastrassed wunits shall ke X
to the satisfacti of the Engineer, and the Contrachor shall ensure
tnat all methods of handlln , transporting and storing prestressed i
units shaIL be such as to prevent over-sirsssing or any other damags.
ig1s JOINTING DRECAST UNMITS X
g
Where a load bearing structure i3 to be formed by tensioning together ~
a string of precast unifts, the dJoints batween +ha 1wnits shall he )
formed as shown on the Drawings by one of the methods set out balow. §
£C a5 to achieve a uniform transfer of stress across the joint. H
;‘
L
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{a} Joints shall be sel bebweasn 20
packed solid with mortar mixe
cezment t¢ 1.5 parts of sand with w
the mix te cohers when smueezs
be rammed thoroughly into the joint,
whera necessary. .

{(b) Where Joints are shown an the Drawings as 75 mm or wider, thev
shall be filled with concrete of a class similar to that used in
the units or as shown on the Drawings. The ¢oncrete shall be
compacted by vibration and retained by formwork.

T (c) Procedure when using rssin adhesives for jointing will depend on
i the configuration of +tha Joint zand the type of adhegive to be
used and will be subject to the Eangineer’s agreement.

Irrespective cf the methoed of joint ing employed, the HJoint shall

be completely filled with material having a uniform consistency. The

joint faces shall be flat without any hich spots which might cause
local stress concentrations.

Ducts cr tendons shall be truly aligned hetween units and the duct

7} joints in the cap between wunits shall be carefully formed and
h impervious to the entry of gront from the joint £illing opcration.
1815 TESTING PRESTRESSED WORK

If instructed by the Enginesr, load testing of structures c¢ontaining

prestressed units shall be -carried out generally as set out in BSCP

110.

Precast units shall be tested in accordance with Section 17 of this

Specification and in addition, where a tast of Fhe prestressing isg

regquired, the unit shall bhe snhjected for a period of five minutes to

& load which 1is calculated to result in a bending tensile stress in

- the bottom surface egual to one tenth of the nominal strength of the
E] concrete, The prestressing shall be deemed to be effective if no
) c¢racking is observed during the test.

! Details of all testing procsdures shall be agreed between the
g Engineer and Lhe Coubrdctur before testlng is commenced.

] - — -

1817 MEASUREMENT AND PAYMENT
'

Prestressad concrete shall be measured in accordance witch ClLause 1741

) of this Specificaticn and tendons for prestressing shall be measured
: under this Section.

!

i

|
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(b)

Item = Prestragsing tondons

Unit : no. of sach type for each length
Prestressing tendons in in-situ conerste shall be measured hv
the number reguirsd of each tyrpe for each length. No Separate
measurement or payment will be made for Prestressing tendons in

Dbrecast concrete.

The -

rates for tendons shall include for the cost of complying
with +he s

requirements of Sectiva 18 of thi Specification.
tem : ILoad test

Unit no. for each type of unie
¥P

Load tests on brestressed wunits shall be Ly the numbhar
lustructed to be carriad out.

The rates for load teskts on prestressed units shall include for
B

the coast of provigion of the unlt, testing and complying wikh
the requirements of Clause 1816 of this Specification. TIf any
units fails to meet the requirements of +he Specificaticn the
unit and the load test shall not be measured or paid for.

Feioncn
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they shall be erescted as esarly as possible afza cmmencement of
the Coniraci, on the boundary of the Road Reserve at intervals of
250m or as otherwise instructed by the Engineer or gshown on the
Drawings, but not closer than 5 m to any reference point or peg.

Wher reguired by the Special Specification, the Contractor shall®
immediately establish & reference point on top of each  post

A schedule of the road reserve

co-ordinated to an  accuracy of +5zm.
offset and co-ordinates

boundary posts together with their chainage,
shall be submitted +fo &he Engineer before construction on adjacent

sections of the Works, begins,

be constructed of concrete Class

Road reserve boundary posts shall
ameter high yield deformed bars as

20/20 reinforced with 10 mm c&iam 3

shown on the Drawings. The top 0.7 m of the posts shall be painted

with - two coats of white lead paint and the locaticn and offset of the
ce in black.

post shall be painted cnto the front facse

oa
=

The Contractor shall excavate f£for +he posts in zany material, eambed
the posts in concrete Class 15/20 all round and under the butt and
{ cavation, all as shown on the Drawings.

The posts shall be mail
legible state unti

FENCING AND GATES

Where shown on  the Drawings or directed by the Engineer the
Contractor shall provide and erect

excavation and backfilling and complying with the details shown on

the Drawings.

ALl timber for fencing and gates shall be well seasoned hardwood to
the approval of the Engineer. After all cutting and drilling is
complete the timber shall be impregnated by +the vwvacuum/pressure
process with an approved presarvative such as 'Tanalith’ in
accordance with BS 4072 or as specified in the Special Specification
te achieve an  anticipated averace dry salt retention of 12kg/m3.

to delivery of materizls to Site samples are to be submitted by

Prior
testing to ensure that +the correct

the Contractor to the Engineer for
treatment has bheen appliad.

EDGE MARXER POSTS

posts shall bhe canstriucted and ersct

Edge marker
They shall be set out at the

the Drawings.

shoulder with their tops at a constant height abdve the edge of the

carriageway at such locations as the Engineer instructs. The

Contractor shall excavate in any material, provide and place edge
al to spoil.

marker posts, backfill and remove surplus materia

fences and - gates inciuding
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Markers ghall be erected angd painced

Led
wiite paint before the road is Cpenad toc traff
. clean until the issue of the Certifica te of Completion.

c and shall be keot

2004 PERMANENT ROAD SIGNS

i)
o
by
i\

A1l permanent road signs shall comply with the requirements o
"Manual for Traffic Signs in Kenya”™, Part IT.

Road signs shall be obtained from a manufacturer approved by the

Pn~lneer and before placing any order for the manufacture of the roagd :
H

signs, the Contractor shall submit to the Engineer two copies of the i

fellowing information:-

[,

- (&) Name of the firm from which he proposes to obtain the signs
together with place of manufacture or fabrication.

plied with manufactureris

(B} A description of the items +o be sup
grade,

o specification together with a ascr lpthn of guality,
welght and strength.

R

TR

{c) Manufacturer's Ttype' test certif icates, or recent test results

carried cut on similar items.

[T
2

¥
i
(d} A sample sign, post and fittings which sample shall be stored on H
2 g, L g i
= r

site for the

e

211 colours on the permanent road signs, with the exception of black

anda  grey, shall _be reflectorized, unless otherwise specifisd or
the Engineer, The reflective sheetin ng shall comply

instructed by t:
with the reguirements given in Section 2 0f this S§pecification, and

lication method to the
sar

shall be applied by mechanical vacuum—hea: 1
: _ approval of the Engineer. The sign plate shall ke covered by ¢l
lacquer of a maks recommended by the manu oheh:

m
u
£
ra

material.

Permanent road signs shall comply with the reguiramen
¥Farts 2, © and 7 in respect of guality including the pre-treatmen
breperation and protective coatings for the frame, pésts a
fittings. Unless irected otherwise 003“5, frames, fittings and

a4

g t

i L - .

: packs of s;gns shall be Ddluteq with a finish coat
ng

5
5
o o
A
!
e

FPinished sign plates (with sig gn face attached) shall b
durably marked on the back, Wlth the following infor

(&} The number of +the British
manufacturad.

tandard to which they have been

® mark or other means of identification af the

.

[@=D The names, iLracd
manufacturer or vendor.

=
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(c) The classification ¢f any retro-reflective material used in the
a £

a7
——
F3
o
51}
3]
o}
=1
r
53
w
H
2l
[
[
b
b
0O
F
u
i
i
:
b
"
=

: These markings shall be in  charactars legible at a normal reading
b distance such tha® the toral area of the marking does not exceed 30
cm?  and shall be sufficiently durable to last the expected life of
the sign plate to which it is applied. _ ~

The manufacturer or vendor shall make awvails hle the following

information:-
(a) ZInstructions on the assambly and ersction of the sign.

{b} Details of any limitations in location or usage.

(2} Instructions on the operation and maintenance of the sign.

Contractor shall excavate in any material far the foundation of

The

the road sigms, provide and place concrets Class 15/20, embeded al:
round and under the posts and backfill the remaining excavation all
as shown on the Drawings or directed by the Engineer. Foundations

for signs of areas over 5m2 shall not be covered up until they have
been approved by the Engineer.

The Contractor shall cut back tress ang vegetation to  permis

vigibilit and shall not permit material to he dumped 5o as to
¥ E 2

cbscure the signs.

1l signs shall be maintained in & clear and- legible condition and
hall be washed down whe necessary,

“2005 ROAD MARXING .
SCAD MARXKING

{a) General

Road marking shall comply with the requirements of the "Manual
i for T*a‘f o Signs in Xenya™, Part I. Markxings shall be white or

yellow as instructed by the Enginesr.

Paint and hot aprlied thermoplastic material shall comply with
Section 2 of this Specificaticn.

. Ballotinl beads shall he mixed with the paini berors application
or applied to the painted areas immediately after painting, as
instructed by the Engineer.

/ Lines and letters shall be painted on the road as shown on the

; Drawings or as instructed by the Enginesr. The setiing out of
lines shall be mpade by the Contractor. Words and symbols shall
be fet out by the Contractor, by means of stencils and shall ke
inh accordance with drawin ngs provided.

-
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{(b) Application

Prior to application of paints, the cad surface to  be

shall be thoroughly cleansd of a
completely dry. Where instructed by th Engineer
shall be ussd to increase adhesion.

The  application ©f paint shall preferably be done
purpose-made machine, but the Engineer may accept brushing
applicatien instructions
be strictly adhersd to. The application of

-
11 loose material and shzall be
e a tack

izsued by the pa;nL mauufdctu‘ﬂ* Sh
hot-applied

mAarked

ccat

by

t i terial shall be cadrried out by a purpose-made

thermoplastic material
machine.

The spraying rate for cold paint will vary with #he

roughness of
surface, Dbut shall be such as to give continuous coverage

the
and a minimem dry film thickness of 0.125 pm. If specified in
the Special Specification, reflectorized paint as detailed in

Sect;on 2 of this Specification snall be used.

Hot-applied thermoplastic
thickness of 3 mz and a maximom 6F 6 mm.
in accordance with the manufacturer's instructions.

{c) Traffic control

materials shall have a minimum
Application shall be

Warning signs shall be erscted when painting i in progress and
traffic shall not be allowed %to pass over wet paint. Any
painting d_sflaurﬂd by traffic, or any painting net complying
with the Specification shall be effaced and repaluled.
GUARDRATILS
details for guardrails are shown on the

Dimensions and erection
Drawings.

(a) Marterials

{1} Beams -

eams for guardrails shall be Class A with a Tvoe 1

g %
with AASHTD M1S80 and shall bz obtaine
owv

ML

in accordance

manufacturer approved by the Enginear.
{(ii) Posts

Posts shall be constructad o)

a b concrete Class
einforced with 15 mm dizmeter mild stesl
n @

20/15

Lars all as shown

ey

sy

by

e st

—

[ -
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{(d)

{1ii} Blocks
Blocks shall be made from well sezsonsd red cedar free rom
loase knots and shakes other than surface splits nox

Guardrail shall be erected in accerdance with the manufacturer’
puslished instructions and +the Drawincs. Whers thers 1
conflict the Drawings shall take precedence.

Approximate locations for guardrail ave shovn  on  the Drawings
but precise details will be issued to & 0
generally not before th

1

Engineer as construction proceeds hut v
completion of the earthworks in the particular secticn.

provide the guardrail with =21l posts, ;  nuts,
sha11 repair galvanising, bhackf1ill arcund the posts and remov

surplus material to spoil.

rection is complete and the sec+ion has been
t gineer the nuts shall he spot welded to the guardra
to the bolt to stop their remeoval,

|t
Q
H

ng shail be

e

Galvanised coating damaged by spot welding or cutt
renovated either by the wuse of low melting point =zinc alloy
§ made specifically for this purposes, or by

repdir rods or powder

the use of at least two coats of yood quality zinc-rich paint to
BS 4632, :

Tolerances

Guardrail shall be erectsd at the instructed or detailed offsets

and levels from the pavement centreline and shall be correct
& tolerance of + 20 mm in Iline and level. In additicn

wlthin a
adjacent plates shall nor vary 1n line or grade by more than

@ line extended from cne plate to +the end of

5 mm measured from a
the Adjacent plate; where the yuardratil is on a horizontal or
this

vertical curve the calgulated deflection shall be added +fo

tolerance.

Where specified or instructed by Zngin
a«rrange for an additicnal lengt o
posts, Dblocks, nuts, washers and boits
Contracteor's camp. Th

the Employver who shall C
before the end of the Period of Maintenances.

o

e it e e
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STANDARD SPECIFICATION FOR ROAD AND BRIDGE CONSTRUCTION

l

RCAD FURNITURE Page 20.8

P

: Fences shall be wmeasured by the metre calculated as the length ¥
H . :I

: istructesd Lo be ecrectced. H

s {c) TItem : Gates >
; - H

: H

i

Gates shall be measured by the number instructed.

{d} ZItem : Edge marker posts

{e} ZItem .: Xilometre marker posts

Unit : no. -

Rilometre marker posts shall be measursed by the  number

,; instructed. o
3
Permanent Road Signs
;v The rates for permanent road signs shall include for Lhe custs of 3
i . o . e , s 4 . z
providing 211 materiszls including posts and fittings, fabrication, i
transportation, excavation in any material, instaellation, concrets
foundations, selected backfill and discosal of surplus materizl =nd 7
for complying with Clause 2004 is Speci L O, 5.
{ (£} TItem : Warning signs o
§
‘(j.

Unit : no. of each size

Warning signs shall he méasurecd by the number of eacl size :
N instructed. i
{g) Item : Priority, prohibitory and mandatory signs i
i
[y
Unit : no. of esach size
: 7
3 Priozity, prohibitory and mandatory signs shall be mesasursd by %;
the number of each size instructed, -
() TItem : Standard {informaktory slgns :
!
Unit : no. of each size
Standard infermatory signs shall be measured by the number of :
instructed.
L i
I3
S,
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ion—-gtandard informatory igng

ra

h

Unit : no. of each range of sizes.

Non-standard informatery signs shall be measured by the number
of esach size in each of the fnllowing ranges:-
= T
(1} Less than 1m”.
(ii} Equal or more than 1m? put less than 2m2.
~ (111} Egqual or more than 2m? but less thar 5m2.
{iv) Equal or more than 5mZ.
Item : Road marking in yellow or white paint
53 A ot
Jnit ¢ m*
Road markings in yellow or white paint shall be measured in
seuare mekres caloulated as the plan arsa instructed to he
painted.
int nclude

rate £for road marking in yellow or white paint
he cost of setting oub, providing paint and pain
1 or line of any width and ¢

£
requirements of Clause 2005 of this Specification.

Item : Guardrail
Unit H m

Guardrail shall ke measured by the metre as the length of

guardrail instructed. )

The rate for guardrail shall include for the cost of provision
and +transport of all materials, excavatlon, concrete posts,
erection, backfilling and complying with the regulirements of
Clause 2006 of this Specification.

Item : DProwvide addifional guardrail

Provide additional  guardrail shall be measured by the metre as
the length of guardrail instructed to be provided and stored by
the Engineer for the use of the Employer.

The rate for provide additicnal guardrzil shall include for the
cost of provision transport and storage of all materials and
complying with the raguirements of Clanse 2006 of this
Specification.

20.9
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Unit : m of each range.of radins

Kerbs shall
ranges of radii:-

(1) straight,
{i1) Radius 12m - Em.
(iii} Radius 5m - 1,

The rate rfour kerpg shall include for the cost of Provision of
aLl materials, excavation in any materiai, laying anda jointing
kerhs, concreta bedding and haunching, backfill, removail of

Surplus material ang complylng with the requirements of Clauge
2007 of this Specification.

Quadrants of radius less than 1.0 m

tem

Unit : no,
{madrants of less than 1.0 m radiups shall he measured by the
number instructed.

The rate for Quadrants sghall include for the Cost of provisiohn
of all materials, gxcavation inp any material, laying and
Jjeinting quadrants, concrete bedding ang haunching, backfill,
removal of Surplus material ang complying  with  the requirements
of Clause 2007 of this Specification.

i

tem : Rumble Strips
S <

Onit : x

Rumble strips shali be measured by the metrs of rumble strip

instructed.

Strips shall  incluge Tor the cost of
materiais and Sotmplying  with  +he
this Specification.

The rate for rumble
brovision and transport of a1l
reaquirements of Clause 2009 of

ITtem Trees
SoEEE

Unit : no.

Traes shall be measured by the numbar instructedq,

w3

The rate f£or trees shall ineluge for the cost of +he pProvisic
and transport of seedling, exXcavation, provision ana backfill
with  topsoil, watering  ang Teplacement  of Seedlings as
necessary, and complying with tha requirements of Clauwse 2010 or

this Specification.
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SECTION 21
WMISCELLANEOUS BRIDGEWORKS
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STRUCTURES

shall he type MC3
shall be
bitumen
¢ the second i
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rubber
approved

h

[ABReE
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O m

Where concrete
membrane shall ke single
minimum laps between sheet

1

BREIDGE BEARINGS

manufacturs

Drawings or as

e
the

levels
deck at
their

shown on
the bearing locations. Bearings
positions and shall be ma

k
=

=X

1]

d dec construction.

the area

as descri
applied

=¥

membrane

and installed in accordancs wit
described

the Drawings are the so

il

from contamination and

ar

a

minimwr of 10% rubber.
rates being as described

be zpplied when the
tex emilsicn shall not be
occur

shall

fing
with

in

.
tne

ound
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STANDARD SPECIFICATICON FCR ROAD AND B8RIDGE CONSTRUCTION

i
’ MISCELLANEOQUS BRIDGE WORKS Page 21.2
P -
Should the Contractor wish £o wse an altarnasive gyotem te  that shuown
on  the Drawings he shall provide the Engineer with full details and |
N ions of the zlternative system and shall satisfy !
e 2r w regard to the suizability of the alternative
System. The Contractor shall obtain +the written approval of the
Engineer for any alternative or amended type of bearing or bearing
systen.
Bearings  shall not be despatched to the Site until the tests
deéscribed in the Special Specification have been satisfactorily
completed and the certifisd resnlts of such tosta approved by tle
Engineer '
2143 MOVEMENT JOINTS AND SEALANTS

E——

{a) Generazal

The term "mevement ju = 3
or hinge throat which allow expansion, centraction, shrinkacge or

angular rotaticn to take place.

= at" includes all types of permanant
Iin

Vov;“en; joints shall be constructed in accordance with <the
Drawings and manufacturer's instructions.

The size of the gap shall be compatible with the mean structure
temperature at the time of installation. This temnerature shall
be determined in accordance with ar rangements agread with the

which the Eaginesr will instruct the size &f the

Engineccr after

gap.
The position of 211 bolts cast ints concrate and holes drilled
in plates shall be accurately determined ff@ﬁ templates.

During the placing ang hardening of concrets oz
1

expansion joint components, re

between them and the suppurts to wh
-

When one hal
completaly
wheras strong
.
[

cf a joint,

from rust. Ramps
expansion Jjoints
he joints only by
T

Screw % Ik k c
shall be provided and maintainsd o
from vehicular loading. Vv 2

s i1 Ui s

1

means of the ramp

E—

Tt

Bt

pumoretng

pasan vivk g

[
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™ MISCELLANEOUS BRIDGE WORKS

(e} Epoxy mertar nosings

Epoxy mortar nosings shall be formed under the diregtion of &
competent supervisor experienced in the use of the material.
. The work shall be carried cub preferably o
t The air temperature arcund the Joint
e 10°C which shall be achisved artificially
i Concrete surfaces to which the rosings are applied shall be d&ry,
' sound and free from laitance. Before zpplication of the priming
; coat, looss ma;;rial and &ust shall be removed by an ail jet

H j
I' rasted to ensure that no oil is carried over from the COmMPressor.

i Unless otherwise described in the Contract, surfacing shall be
carried across the joint and then c¢ut Dback to accousuodats the
E nosing. The cutting shall be done with a diamond saw to give a
| clean edge throughout the depth of the material to Le rsmoved.
Masking material provided to pravent aurfacing materials

adhering to the deck whers nosings are to be formed shall b

7 adequately located to prevent displacament by the paving machine.

& priming coat of unfilled epoxy regin composition shall be well
] will

%ed in by brush to all surfaces with which the nosings

! worke
i be permanently in contact at a uniform rate of not less than 3C0
= g/m?. The mortar shall then be applied as guickly as possible

while the priming coat is still tacky.

shall be acceptable to the Materials Branch of

The epoxy mortar

the Ministkry of Transport and Communications. Aggregate shall

be either silica sand, calcined bauxite or other approved
e synthetic or natural aggregate of suitable grading. The
] particle size distribution shall be that which produces a mortar

with adequate workability and minimum veid veolume. Ahggregate

shall be clean and completely dry.

whichever type of aggregate ls used, the epoxy mortar components
shall be thoroughly mixed in a suitable mechanigal mixer. The

segquence, duration and temperaturs of mixing shall be in
accordance with the manufacturer's instructions.
The mortar shall be placed n pesiticn  within the time

ir s
racommended by the manufagturer; it sha be well worked against
the primed surfaces and trowelled £flush with the adjacent road
surfac to form =2 dense mortar to the profiles described in the
n

Epoxy mortar shall gener mpacted in courses of
n 2

al 0
thickness ot exceeding S0 mm. Whers an underlving coursa is
more fhap 1 hour old it shall, unless otherwise agraed by the
Engineer, Dbe primed with an unfilled epoxy resin priming coat
pefors placing the next course.
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MISCELLANEQUS BRIDGE WORKS

=S

W 2104

!

]

3
2105
21086
2107

not be mortar

affi
ngineer's agreament

The sgalant szhall be asx specified in the Special Specification

or shown on the Drawings.

only be placed when . the mean bridge
109C and 15°C, unless otherwise agreed in

A poured sealant shall
temperature is between
writing by the Engineer.

Juints shall be clean and dry before sealing.

PIPE HANDRAIL TO BRIDGLS

"Pipe handrails shall be 50 mm galvanised stee
galwvanized posts  all made from mat
fabricated to, the regquirement s oF'S@ction 18 of

and Lhe Drawings. o

stesl

Co pAYan with and
SLECqucaLlOT

shall

The Contractor drill or form all holes, provide and fisw bolts,
galvanise posts and pipe rails, cut and bend railing at bridge ends,
grout in bolts and pack under base plates with 25 mm cement/sand

mortar and finish off, a1l in accordance with the Drawings.

GUARDRAITLS TC BRIDGE

143

Guardrails shall be Class A with a Type 1 finish in accordance with
AASHTO M180 and shall be obtained from a manufacturer approved by the
Engineer, and shall be attached to the same post ag +he handrail in
accordance with +he Drawings and the Contracter shall drill 2171 Holec
and provide and fix beolts.
uardrails shall be erected in accordance with the Drawings.

SURFACING TO BRIDCES

Surfacing to bridges shall be in accerdancs with the Special

Specificat

Weepholas .
BARSA A

Whers shewn on D
Contractor shall cast weepholes
o lace

shall provia and plac plastic pig A
Drawings to form weepholes which shall be firmly held in position
during . th placing of the .concrete and shall be cut flush with the
face of the concrets. 2 500mm x S00mm sguawe of '"Terram' {of walght
280 g/m®) or similar approved fabric shall ke placed, central on the
wesplole between the concrate wall and the backfill material,

e e s

Tl et s,

IRy

fresbien

£
4
3
i
£
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MISCELLANECUS BRIDGE WORKE Poge 2%

2108

(b)

{c)

o~
e
~—

{=3

Wwaterproefing Lo sbtructures shal be measured by the sguare
metre computed as the area o he s

fing and no deduction shall b
a occupled by gratings, o
the area of each is less than

1 b

tructural surface covered b
Q

a

made in the measurement for
other openings, provided
squara metre in extent.

£t
one or mere layers of waterpro
.
[
-
-

The rate for waterpreoofing to structures shall include for the
cost of  providing and placing waterproofing materials and
o of this

complying with the reguirements of Clauss 21

Specification.

bearings

-l
ct
(]
&
s}
[af
|» 4,
kel
[

Unit : no. of each type

The rate for bridge bearings shall include for £he cost of
providing and installing the bridge bearing and complylng with
the regquirements of Clause 2102 of this Specification.

L1

Item : Movement joints and sealants

Unit : as specified in the Special Specificatien

The rate for movement Jjoints shall include for the cost of

providing and instaliling the joints and sealant and all costs of
complying with the requirements of the Special Specificatlon.

i

¥

Ttem : Pipe handrail and guardrail to bridges

a

Tnit H m
Handrail and guardrail to bridges shall be measured by the metre
as +he instructed length of handrail and guardrzil to be erected.

The razte for handrail and guardrail to b
the cost of prov*diﬂg and erecti an
and fittings and complying with the regu
and Clause 21065 of this Specification

Item : Suxfacing to bridges
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i

MISCELLANEQUS BRIDGE WORKS Page 2]

—

Unit : no. of each diamerer

Weepholes shall be measured by the pumber instructed by the
Engineer to be placed.

PROL A

~
The rate for weepholes shall inelude for the cost of bProviding
and casting the plastic pipe intg the concrete, rroviding ang
placing the 'Terrag: filter Ffabric ana complying with the
requirements of Clause 2107 of this Specification.

ety

e

gmt.‘

.

[T




o
o
=
=
f—
>
Ly
(v}

DAYWORKS




ot

1
!
i

LEEt ]

LA

E——

BT

A

RSSO S

beiermad

<77 STANDARD SPECIFICATION EOR BOAD AND BRIDGE CONSTRUCTION

DAYWORKS ) Page s

In accordance with Clause S2{4] of <the Conditions of Contract the
Engineer may instruct that additicnal or substituted work be execut!
on a daywork basis.

.f. Prov151ona; items are incluaed in the da work section of the ‘Eills ot
‘Quantities +t& cover the pavment of plant, labour and materizls for
work. exscuted. in accordance with +the GEangineer's instructions on
daywork baSlS by the ContraCfor or by his sub-contractors.

e

i
2202, - ?;T'MASUREN_LNT AND PAYMENT

"

= - . (a) Plant

- DPayment shall oculy bLe made for the time each
- actually working on Daywork instructed by the

time, where due soley to the nature of the Daywork o
cor e method of procedure,  shall .be paid for at one h
L . tendered- rate. -Idle.:time.- due to breakdewns, ineé
2. 07 vincompleteness of the plant shall not be paid.

1f of tn-
ficiency wr

ini

:The rates for planz:-shall +nclude.-for- the costs  &F the
SR . following:- : i ' ' I

e {1). Supervision and‘trangport-of supervisory staff.

(11} Wransport¢ng ‘or: travn¢ilng of -eachl item of plant to ant!
“fromrthe place of Daywork.. - R IR -

"grease  and other

";_consumables anq eculpment. I R

“Owersﬂcablésj'AuellVehy ‘or suction plDeS and tlttlnas, steanm
or air hoses and tackle, and . all other appurtenances oi

v niit | whatever - npature .reguired for the safe and efficient
LR L " operaticn of the plant.
: . (vi) Maintenance, spare parts, drill bits and chisel points anid

- #ll costs of repairs.

{vii) Depreciaticn,. insurance, overheads, profits, and any others
costs or allowances.

{b} TLabour

bte
I

Payment shall only be made for the time’each clase of labour
actually wcfxlng or Daywork instructed by the Engineer
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DAYWORKS Page 22,2
“ I
!

. {
The rales for labour shall irclude for the cose of the {
following:- J

i
{1) Supervision ang transport of Supervisory staff.

{ii1) RAny special allowance to such labour ip respect of
subsistence, overtime, bonuses, feeding, housing, holicdays,
transgort te and from the place of Daywork, overhead
charges in tespect of recruitment, camp administration ang ;
welfare and insurances.

{(iii) Supply, transport about +he $ite, wuse, maintenance and g

&

renewal of small tools used on Daywork, such as picks,
shovels, barrows, Lruwels, hand saws, buckets, trestles,
hammers, chisels and all items of a like nature and not
specifically refsrred +o in the items for Constructional
Plant, and protective clothing,

(iv} A1l other costs which +the Contractor may ilncur in the
employment of labour including overheads, profit  and any
vther cests or allowances.

Materials

Payment shall cnly be made for materials instructed by the
Engineer for use on Dayworks. The net weights, volumés an
aredas as ap t
his instructi

propriate verifiad by the Engineer in avcordance with
ons shall be measured.

The rates for materials shall include for the cos: of Purchases
or provision of the material, transport to Sits and place of
Davwork, storage, insurance, handling, placing, supervisién,
overheads, profit and any cther costs or allowances.

PRty
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