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ROAD PAVEMENTS — CONCRETE AND CEMENT
BOUND MATERIALS

1001 Grades of Concrete and Constituent pfa may/be in accordance with
Materials for Pavement Layers BS 3892 Part 2

1 Concrete in rigid or composite pavements shall be (c) Portland cement, BS 12
one of the grades given in Table 10/1, in accordance with pozzolanic additive

with the pavement design alternatives permitted in having & current BBA Certificate
Appendix 7/1. (iiiy Cement Contents

2 All concrete for use in pavements shall be designed In‘each eubic metre of fully compacted
mixes or equivalent standard mixes in accordance with concrete the cement content s'hall be in

the relevant clauses of BS 5328 : Parts 1, 2, 3 and 4, accordance with the following:

except where otherwise specified in this Series.
Prescribed mixes may be selected for rapid constructipn

) . . . . Grade C40(| C40inat | C30| C20| C15| C10| C7.]
if permitted in Appendix 7/1 or agreed with the least the top
Overseeing Organisation. 50 mm of
€ement surface slabs
Cement Min. Portland 320 | 320 280| (a)or (a)pr (b)or (b)or
) ] ) cement BS12 180| 160( 130 12
3 The general term ‘cement’ in this Series means anykg/n?)
of the materials in (i) or the combinations in (ii) below:|{ wia other | 340 | 340 300 (@) dr (@) or ()lor O)or
. . cements or 180 160/ 130 120
() Cements Complying ™| compinations
with: permitted in
sub-Clauses
(&) Portland cement (PC) BS 12 3(i) and 3(i)
(kg/n)

(b) Portland slag cement and
Portland blastfurnace

For mixtures pre-blended or mixed on site

cement (PBC) BS 146 Max. prop- | 50 35 65 65 | 65 65| 65
ortion of
(c) Portland pulverised-fuel ggbs (%)
ash cements (Portland Max/min. | 35/15 25/15 355 35/{5 50// 50/ 50)-
pfa cements) BS 6588 | proporation of
. 4 pfa (%)
(d) Pozzolanic pulverised- Min. PC
fuel ash cement(Grades content
C20 or below) Bs6610 |*Om  |220 225 200 160
(i) Combinations Note
(a) Portland gement BS12 (a) denotes maximum aggregate/cement ratio of 14:1
with ground granulated by mass.
blastfurnace slag (ggbs) (b) denotes maximum aggregate/cement ratio of 18:1
for use with Portland by mass.
cement BS 6699

(b) Portland cement
with pulverised-fuel ash (pfa) BS 12

for use as.a cementitious BS 3892
component in structural Part 1
concrete.

Alternatively, in concrete
Grades €20 and below and in
cement-bound materials
specified in Clause 1035, the
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TABLE 10/1: Pavement Layers - Grades of

Concrete
Pavement Layer BS 5328 : Part 2 Clauses
Designed Standard
Mix Grade Mix

0] Surface slabs: C40 )
Unreinforced concrete (URC) )
Jointed reinforced concrete )
(JRC) )
Continuously reinforced concrete pavement )1001 to
(CRCP) )1034

)and

(i) Continuously reinforced concrete roadbase C40 )1044

(CRCR) )
)

(iii) CRCP ground beam anchorages c30 )

(iv) Wet lean concrete 4 ) For roadbases or C20 ST4 )

(v) Wet lean concrete 3 ) sub-bases C15 ST3 )1030

(vi) Wet lean concrete 2 ) as required in C10 ST2 )

(vii)  Wet lean concrete 1 ) Appendix 7/1 C7.5 ST1 )

(viii) Cement Bound Material Category 1 and 1A (CBM1 and 1A) )For roadbases )1035

(ix) Cement Bound Material Category 2 and 2A (CBM2 and 2A) )or sub-bases )

(x) Cement Bound Material Category 3 (CBM3) )as required in ) to

(xi) Cement Bound Material Category 4 (CBM4) )Appendix 7/1 )

(xii) Cement Bound Material Category 5 (CMB5) ) )1042

(iv) When used, the proportion of microsilica to “exposed aggregate concrete surface constructed to

PC shall be 10 £ 1% Clause 1044 where at least the top 40 mm of the surface
slab shall be air entrained. Plasticisers or water
reducing admixtures shall comply with BS 5075 : Part 1
and Part 3. Admixtures containing calcium chloride
(&) ggbs to the total cement shall not.exceedshall not be used.

65% by mass.

(v) In cement bound materials the maximum
proportion of:

(b) pfa to the total cement shall not exceed Aggregate

50% by mass. 6 Aggregates for all pavement concrete shall be
natural material complying with BS 882 or concrete
which when crushed complies with the quality and

4 Water from a water dompanyssupply may be used grading requirements of BS 882. Alternatively, coarse

without testing. Water from other sources may be use@99regate may be crushed air-cooled blastfurnace slag

if it conforms with BS 3148. The water content shall b&OMPIyiNg with BS 1047 and shall be graded aggregate
the minimum requiréed to.provide the specified complying with Table 1 of BS 1047 : 198. Pf_a when

workability for full compaction, of the concrete to the used as part of the aggregate shall comply with BS 3892

required density,‘as determined by. trial mixes or other’ Part 2. Once the appropriate gradings have been

means, and the maximum free water/cement ratio shafi€t€rmined they shall not be varied without the

be 0.45 for Grades C40 and C30 and 0.60 for Grades approval of j[he Overs_,eeing_Organisation. The aggregate
C20 and C15. Therequirements for standard mixes Wil be considered suitable if:

Water

shall be in accordance with BS 5328. (i) aggregate from the source, when tested in
_ accordance with BS 812 : Part 121, has a
Admixtures soundness value greater than 75
or

5 An air-entraining admixture complying with BS

5075 : Part 2 shall be used in concrete in at least the top (ii) evidence can be provided to the Overseeing

50 mm of surface slabs except for pavements with an Organisation of satisfactory use of aggregate
from the source.

March 199¢ 3

Volume 1 home page [




Downloaded from https://www.standardsforhighways.co.uk on 18-Oct-2025, Series 1000, published: Mar-1998

\Volume 1 Series 1000
Specification for Highway Works Road Pavements - Concrete and Cement Bound Materials

The water absorption of the coarse aggregate from the2  The air content shall be determined at the point of

source determined in accordance with BS 812 : Part 2delivery to the paving plant by a pressure type air meter

shall also be declared. in accordance with BS 1881 : Part 106, at the rate of

one determination per 300 m? of slab'or at.least 6 times
r day, whichever is thergreater;in-conjunction with

ests for workability and strength. For areas less than

300 m?2 the rate shall be at'least:one determination to

each 20 m length of‘slab.or less constructed at any one

8 Sand (ie fine aggregate) containing more than 25%me or at least 3 times perday. If the air content is

by mass of acid-soluble material as determined in  outside the specified limits the,Contractor shall remove

accordance with BS 812 : Part 119, in either the fractiahe concrete from the Works.

retained on, or the fraction passing the 600 micron BS . .-

sieve, shall not be used in the top 50 mm of surface 3 . The air-entraining,agent shall be_z addeql at the

slabs. This requirement will not apply for pavements MIXer, t?yh?‘” r?ppalratus cafpablg OT dlspens_lng t_heBcgrrect

with an exposed aggregate concrete surface construct zg Wg ”:[] ; € tc()jerancet ° mlxtur?s g d?”t'ﬂb r

to Clause 1044 or if it can be shown that the sand (ie f1h rar tt,han sho atstho ebnstu;]edun_l orm distribution

fine aggregate) retained on, or the fraction passing the0' tN€ agentthroughout the baich during mixing.

600 micron BS sieve, contains less than 25 per cent by

weight of calcium carbonate. 1003 Density

7 The nominal size of coarse aggregate shall not
exceed 40 mm. When the spacing between longitudin
reinforcement is less than 90 mm, the nominal size of
coarse aggregate shall not exceed 20 mm.

9 The water absorption of flint coarse aggregate :
containing white flints for use in concrete surface slabd "€ density.of concrete Grades C40 and C30 shall

when determined in accordance with BS 812: Part 24 P& such that without air-entrainment the total air voids
shall not exceed: are not more than 3%. With air-entrainment, the total

_ _ _ air voids'shall be not more than 9.5% for 20 mm
3.5% for any separate nominal size fraction; . aggfegate or 8.5% for 40 mm aggregate. The density of

2.0% for the total combination of coarse concrete Grades C20, mix ST4 or below shall be at
the concrete. 2. The air voids shall be derived from the difference

Tests shall be carried out on three sampleé taken at D€tween the theoretical maximum dry density of the
random from the source prior to use. Tests shall also s@Ncrete calculated from the relative densities of the
carried out during stockpiling or paving, once’a.week, constituents of the mix and the average value of three
or at a lesser rate when authorised by.the Overseeingd'reCt density measurements made in accordance with

Organisation. BS 1881 : Part 114 on cores taken in accordance with
BS 6089. Cores shall be at least 100 mm diameter and
Chloride Content shall be 150 mm diameter for 40 mm size aggregate.

o Where different concrete mixes are used in separate
10 The chloride ion content of the aggregate to be |ayers, the density of each layer shall be separately

used in concrete with embedded metal, determined indetermined by splitting or cutting the cores between the
accordance with BS 882 : Part 117, shall beas stated jiyers.

BS 5328 : Part 1. 3 Cores shall be taken at the rate given in Clause

Control of Alkali-Silica Reaction (ASR) 1028 for trial bays and at the rate of_at least three per
1200 m length of pavement layer being constructed in
11 The requirements.of sub-Clause 1704.6 shall applgny single width during normal working. If the density
to road pavement concrete specified in this Series.  of 30 consecutive cores meets the requirements of the
Specification the rate of sampling may be reduced to at
) least three per 2000 m length. If the density of any core
1002 Air Content is below the minimum required, the concrete across the
whole width of the slab constructed at the time relating
% that core shall be removed. In unreinforced concrete
the whole slab length between joints shall be removed.

1 The total quantity of‘air in air-entrained concrete
a percentage of the volume of the mix shall be as

follows: For reinforced slabs additional cores shall be taken at 5
Nominalaggregate size  Air content % m intervals on each side of any defective core until
mm concrete of satisfactory density is found in order to
20 5+1.5% determine the limit of the defective area of concrete
40 4 +1.5% which shall be removed. Defective areas shall be made
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good with new material in accordance with the until the four corresponding 28-day tests have been
Specification. assessed. If the cement conténtiis increased, the

4 In calculating the density, allowance shall be maol‘goncrete mix shall be adjusted to maintain the required

for any steel in the cores. workability.

5 Core hples §hal| be rglnstated with compacted g E 10/2: 7 Day Cube Strengths
concrete with mix proportions of 1 part of Portland
cement: 2 parts of sand: 2 parts of 10 mm nominal

single sized coarse aggregate by mass. Grade of | PC mixes, R | ‘All mixes, R | Pfa or ggbs mixes,
concrete | notavailable | available R not available
N/mm? N/mm? N/mm?

1004 Quality Control of Concrete Strength c10 35 s 29

1 Sampling and testing for, and compliance with the ng i; 22 2 ﬁ

specified characteristic strength of designed mixes shalk; = 13 17 R 11

be in accordance with BS 5328 : Part 4, except that it| c19 8 10R 7

shall be at the following rates of sampling and testing | c7.5 5.5 7R 45

and meet the following requirements:
6 The values n columns 2 and 4 of Table 10/2 may
1 -only be used.when sufficient test results on trial mixes
for calculating the ratio R are not available. Once
sufficient results are available from normal working the
datio R shall be calculated from the results available on
Site.

2 Concrete cubes of the appropriate size shall be
made, cured and tested in accordance with BS 188
Part 108, 111 and 116 respectively from concrete
delivered to the paving plant, each set being from a
different delivery of concrete. At least 3 cubes shall b
made per set for each 600 ai concrete slab and not
less than 6 sets shall be made each day, for each type7of /To assess the time for use of a concrete slab by
mix. For areas less than 600, at least 4 cubes shall betraffic, the strength development rate may be

made for each 100%wor less. If the strength of 30 predetermined by trial mixes. Alternatively pairs of
consecutive cubes meets the requirements of.the cubes shall be made for each 600 m2 or less and stored
Specification the rate of sampling may be réduced 10 Slongside the pavement in containers or in such a way
for each 1000 fhof concrete slab and not léss than 4 that their sides are well insulated. If thermal insulation

sets shall be made e_ach day for each type of mix is used for accelerated curing the cubes shall be
satisfying the reduction. similarly insulated. Pairs of cubes shall be tested at the
3 For areas of 600 #ior more, one éube shall be Intervals specified in Appendix 7/1. Tests for

mpliance with the specified strength shall be made in

tested in compression at 7 days and the other two at
e normal way.

days after mixing. Groups of four consecutive results &
28 days shall be used for assessing the'strength for
compliance with BS 5328 : Part 4. For/areas less than .

600 m2, two cubes shall be tested at 7 days and two 1005 Workability

tested at 28 days and assessed as in BS 5328 : Part 4 The workability of the concrete at the point of

4 The ratio R between 7 and 28 day strengths shall placing_ shall enable the concrete to be fL_JIIy compacted
be established for the miix to be tised in the slab by ~and finished without undue flow. The optimum
testing pairs of cubes &t each age ofat least six batciygarkability for the mix to suit the paving plant being

of the proposed mix er it shall be queted by the suppliged shall be determined by the Contractor.

of the concrete. The'average strength of the 7-day paip  The workability shall be determined by the

of cubes shall be divided by the average strength of theompacting Factor test, or the Vebe test or alternatively
28-day pair of cubes for each bateh and the ratio R shgjl concrete grade C20 or below, by the slump test, all
be the average of these six values. The ratio R shall bgy accordance with BS 1881 : Part 103, Part 104 and
expressed toghree decimal places. Part 102 respectively, at the minimum rate of one

5  If during the constriietion of the trial length or ~ détermination per 300 m? of slab laid or 6 times per day,
during normal wotking, the average value of any 4 ~ Whichever is the greater. For areas less than 300 m? the
consecutive 7-day. test results falls below the strengthgate shall be at least one determination to each 20m
given ift Table'10/2 then.the cement content of the  l€ngth of slab or at least 3 times per day. Tests for
concrete shall be increased by 5% by mass. The yvorka_blllty _shall _be carried out at the point of placing,
increased cement content shall be maintained at leasti conjunction with tests for strength and any tests for
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air content. The workability shall be maintained at the a bituminous spray has been used to cure cement-bound

optimum within the following tolerances: material or wet lean concrete'then only those areas
Compacting Factor (CF) +0.03 Whlc_h have been damaged shall'be resprayed after
Slump +20 mm making good.

Vebe +3 seconds or as

found satisfactory as a 1008 Steel Reinforcement
result of trial mixes.

3 If any determination of workability gives a result General
outside the tolerance, a further test shall be made

immediately on the next available load of concrete. Thé  Reinforcement shall.comply,with any of the
average of the two consecutive results and the following standards .and be in prefabricated sheets or

difference between them shall be calculated. If the ~ cages, or bars assembled on site and shall be free from
average is not within the tolerance or the difference is©ll dirt, looserust and'scale:

greater than 0.06 for CF or 20 mm for slump, or 6 (i) (Carbon steel bars for the reinforcement of
seconds for Vebe, subsequent samples shall be taken concrete) BS 4449

from the delivery vehicles, which shall not be allowed . _ _

to discharge into the Works until compliance with the (i) (Cold-reduced steel wire for the reinforcement
Specification has been established. of concrete) BS 4482

(iii) (Steel fabric for the reinforcement of
concrete) BS 4483

1006 Trial Mixes

2 When deformed bars are used they shall conform to
1 For concrete grades C15 and above the Contractorfype 2 bond. classification of BS 4449.
shall carry out laboratory trials of designed mixes/with : .
the materials from all sources to be used in the Works;3 Spacing of bars shall not be less than twice the

in accordance with BS 5328 : Part 3, unless recent dagaaxmum size of aggregate used. L_aps in longitudinal
. . . L ars shall be not less than 35 bar diameters or 450 mm
relating entirely to the proposed mix satisfies the

: s ) . hichever is greater. In continuously reinforced
requirements of the SpeC|f|ca_1t|on. The trla_ll mixes Sha”c/:voncrete slabs (CRCP or CRCR), only one third of the
be repeated if necessary until the proportions of

. . . . . laps may be in any one transverse section, except in
ingredients are determined which will preduce a b y y P

i o . single bay width construction where half the laps may
concrete which complies in all respects‘with the be | . h hall b
Specification. e In any one transverse section. There shall be a

minimum of 1.2 m longitudinally between groups of

2 Apart from minor adjustments tothe mix as transverse laps or laps in prefabricated reinforcement
permitted by BS 5328 : Part 3 any changes in sourcesshieets. Alternatively the reinforcement may be butt
materials or mix proportions that are proposed by the welded in accordance with Clause 1717.

Contractor during the course of the Works shall be
assessed by making laboratory trial mixes and the
construction of a further trial'length, unless.approved
by the Overseeing Organisation.

4 Laps in any transverse reinforcement shall be a
minimum of 300 mm. Where prefabricated
reinforcement sheets are used and longitudinal and
transverse laps would coincide, no lap is required in the
transverse bars within the lap of the longitudinal
1007 Separation Membrane reinforcement. These transverse bars may be cropped or
fabricated shorter so that the requirements for cover are
1 A separation membrane shall be used between met. Alternatively, prefabricated sheets incorporating
jointed reinforced concrete surface slabs or splices (ie flying ends) may be used to provide nesting
unreinforced concrete surface slabs and the sub-baseof reinforcement in both directions at lap positions. The
lengths of the laps shall be the minimum values

2 Separation membranes shall'be impermeable .
previously stated.

plastic sheeting.125 microns thick laid flat without
creases. Where an overlap of plastic sheets is necessary, If the reinforcement is positioned prior to

this shall be at least 300-mm. There shall be no standiegncreting, it shall be fixed on metal supports and
water on or under the membrane when the concrete igetained in position at the required depth below the
placed uponit: finished surface and distance from the edge of the slab

3 Under CRCPand GRCR a waterproof membrane SO as to ensure that the requwe.d cover is atheved:
. . S - Reinforcement assembled on site shall be tied, or firmly
shall be provided, which shall be a bituminous spray i

accordance with Clause 920, before concreting. Whe:}elxed, at sufficient intersections to pI’OVIde sufficient
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rigidity to ensure that the reinforcement remains in thell The reinforcement shall be positioned so that, after
correct position during construction of the slab. compaction of the concrete, it shall be at the mid depth

6 Alternatively, when a reinforced concrete slab of the specified thickness of thc\Ggees mm. No

(JRC, CRCP or CRCR) is constructed in two layers, tr{gngltudlnal bar shall lie within 100 T

reinforcement in the form of prefabricated sheets maylgﬂgztﬂgzzg: Jg’;?; s'ﬂ;ﬁ'ggor?aegzr}trnansfezrig?ekfd;bno\slgee’m
be placed on or into the bottom layer which shall be 9 P y y

spread and compacted to such a level that it will supp rr?]n?;/edriie Iba;s, V\:cht'ﬁg szi:l bi a;n%ht @ﬂglfsrto tr;re d
the reinforcement without distortion at the required longitudinal axis o [Nageway of, Where require

position in the slab. The sheets shall be tied together %@ppe”dix 711, skew at 60 to the longitudinal bars.

overlaps and after the second layer has been spread romt:ﬁgsggrseirgﬂfécslgsr;nsdh%:eim'j?:;? '%)izr?ézv?/hrgg
compacted, the reinforcement shall have the required .. 9 9 J
cover. tie bars as in Clause,1012 are used.

7 When a reinforced concrete slab is constructed at

maximum width as in Clause 1010 the transverse 1009 Transverse Joints

reinforcement in the centre of each slab width shall be a

minimum of 12 mm nominal diameter bars at 600 mm General

centres. This reinforcement shall be at least 600 mm - ) ) )

longer than one third of the width of the slab and be 1 '_I'ransvers_e joints shall be provided in unreinforced
lapped to other transverse reinforcement bars or shee®d)d jointed reinforced concrete slabs and shall be

or be continuous across the whole width of each slab.contraction,:@xpansion or warping joints at the spacings
described in Appendix 7/1, such that for unreinforced

Jointed Reinforced Concrete Slabs concrete slabs the length/width ratio shall be not greater
than 2.0 Thesspacings may be increased by 20% if

8 The reinforcement shall be so placed that aftér " limestone coarse aggregate is used throughout the depth
compaction of the concrete, the cover below the of.the slab.

finished surface of the slab is 50+10 mm for slabs less L

than 200 mm thick 60+10 mm for slabs 200 mm.or. 2 . Joints in the surface slab and sub-base shall be
more but less than’270 mm thick, 70+20 mni for slabastaggered so that they are not coincident vertically and
270 mm thick or more. The negative vertical tolerance@/® at ast 1m apart.

shall not be permitted beneath roadstudfecesses. Whgre Transverse joints shall be straight within the

traffic signal detector loops are to be installed, the  following tolerances along the intended line of the joint,
minimum cover to the reinforcement from the surface mvhich is the straight line transverse to the longitudinal
shall be 100 mm. The vertical cover/oetween any axis of the carriageway, except at road junctions or
longitudinal joint groove forming strip and any: roundabouts where the positions shall be as shown on
reinforcement or tie bars shall be a minimum of 30, mmhe Drawings.

Any transverse bars shall be atsight angles to the
longitudinal axis of the carriagéway."Any transverse
reinforcement shall terminatghat 12525 mm from the
edges of the slab and longitudinal joints, where tie bars
as in Clause 1012 are used. No longitudinal'bars shall ~ (ii) the best fit straight line through the joint

(i) deviations of the filler board or bottom crack
inducer from the intended line of the joint
shall be not greater than = 10 mm;

lie within 200 mm of a lohgitudinal joint. The groove as constructed shall be not more than
reinforcement shall terminate 300 mm+50 mm from any 25 mm from the intended line of the joint;
transverse joint, excluding emergency construction

(iii) deviations of the joint groove from the best fit
straight line of the joint shall be not greater
than 10 mm.

joints.

Continuously Reinforced Concrete Slabs (CRCP or
CRCR) 4  Transverse joints on each side of a longitudinal

_ joint shall be in line with each other and of the same
9 The reinforeement shall be Grade 460 deformed tyye and width. The position of the joints relative to

steel bars with the diameters and spacings as describgch \holes and gullies shall be in accordance with
in Appendix 7/1. Clause 1018.

10 The'reinforcement shall consist of bars assembledo- Concrete pavement layers shall be isolated from

on site, orof prefabricated sheets. Except where fixed structures by expansion joints, or earthworks or a
otherwise shown on'the Drawings the longitudinal bargranylar layer over the structure, or by bridge-type

shall be parallel to the centre-line of the road. expansion joints, or by lengths of fully flexible
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pavement construction. End of pavement surface slab&3 Emergency joints in jointed reinforced concrete
shall have a transition bay as shown on the Drawings,slabs shall be not less than 2.5 m.from the preceding or
leading into the fully flexible construction. succeeding joint position. The stop end formwork shall
Ik;'>e sufficiently rigid to ensure that dowel bars, tie bars
or reinforcement will be heldiinpeosition in compliance
with the specification, and placed in such a position that
it permits the longitudinal reinforeement to project
through the joint for @ distance of at least 750 mm.

6 Transverse joints shall have a sealing groove whic
shall be sealed in compliance with Clause 1016.

Contraction Joints
7 Contraction joints shall consist of. 14 Construction joints in continuously reinforced
() asawn joint groove complying with Clause concrete slabs (CRCR.and CRER) at end of day or in an

1013 emergency shall not be constructed within 1.5 m of any
lap in the longitudinalreinforcement. The stop end
formwork shall be sufficiently rigid to ensure that the

(iii) a sealing groove complying with Clause 1016 longitudinal reinforcement and the tie bars as required

_ _ in sub-Clause 1012.7 which project through the joint

Expansion Joints are helgsin.the correct position.

(i) dowel bars complying with Clause 1011

8 Expansion joints shall consist of:

(i) ajoint filler board complying with Clause 1010 Longitudinal Joints
1015

(i) dowel bars complying with Clause 1011

(iii) a sealing groove complying with Clause 10461 Sawn or wet-formed longitudinal joints shall be
provided in surface slabs between or at the centre of

9  The filler board shall be positioned vertically traffic lanes within the allowable positions as shown on

within the prefabricated joint assemblies along the'lingpa Drawings, so that bay widths are not greater than
of the joint within the tolerances given in sub-Clause 34 2 m (or 5.0 m with limestone aggregate) for

of this Clause, and at such depth below the surface a3 nreinforced slabs, or 6 m (or 7.6 m with limestone
will not impede the passage of the finishingbeams onaggregate) for reinforced concrete surface slabs with
the paving machines. The joint filler board together “yapsyerse reinforcement as in sub-Clause 1008.7.
with the sealing groove shall provide a complete Longitudinal joints shall be provided in CRCR between
separation of adjacent slabs and any spaces around |apes or at the centre of lanes, within a tolerance of +

dowel bars and between the sub-base and thedillén, 450 mm so that bay widths are not greater than 6 m (or
board shall be packed with a suitable:compressible’ 7 g m with limestone aggregate).

material after fixing the joint assembly.

General

Joints in the surface slab, roadbase or sub-base shall be
Warping Joints staggered so that they are not coincident vertically and

are at least 300 mm apart.

10 Warping joints shall consist of: N .
PingJ 2 Wet-formed longitudinal joints shall consist of wet-

() asawn joint grooye complying with Clause  formed joint grooves complying with Clause 1013, a
1013 bottom crack inducer complying with Clause 1014 and
(i) tie bars complying with Clause 1012 tie bars complying with Clause 1012, except where
transverse reinforcement is permitted in lieu.

(iii) a sealing greove complying with Clause 1016 o o
3 Longitudinal joints shall be constructed within the

Construction Joints following tolerances:
() deviations of the bottom crack inducer from

the intended line of the joint, parallel to the
axis of the road shall be not greater than

11 Construction jointssmade at the end of a working
day in unreinforced concrete slabs and jointed
reinforced concrete,slabs shall be contraction joints. In

the event of mechanical breakdown of the concreting 13 mm;
machinery, or at the onset of adverse weather, (ii) the joint groove shall be located vertically
emergeney,joints may. be formed. above the bottom crack inducers within a

12 Emergency joints in unreinforced concrete slabs horizontal tolerance of + 25 mm;

shall be contraction joints not less than 2.5 m from the (i) the best fit line along the constructed joint
preceding or succeeding joint position. groove, shall be not more than 25 mm from
the intended line of the joint;
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(iv) deviations of the joint groove from the best finished by a diagonal finishing beam, or a longitudinal
fit line of the joint shall be not greater than  oscillating float travelling acressithe slab.

10 mm. 3 Dowel bars shall be positioned at mid-depth from
4  Sawn longitudinal joints shall consist of joint the surface level of the slab £ 20 mm. Theyshall be
grooves complying with Clause 1013. aligned parallel to the finished surface of the slab, to the

5 Tie bars may be replaced by continuous transvers%]emre Ilng of the carrlageway and to each other within
the following tolerances:

reinforcement across the joints in continuously
reinforced concrete slabs which are constructed in more (i) for bars supported.on cradles prior to

than one lane width in one operation, provided that the construction of the slab and for inserted bars
transverse reinforcement is a minimum of 12 mm in two Jayer construction, prior to placing the
diameter bars at 600 mm centres. The transverse top layer:

reinforcement in these circumstances shall be protected
by suitable bituminous paint or equivalent coating for a
distance of at least 75 mm either side of the joint.

(a)sall bars'in ajoint shall be within £ 3 mm
per 300.mm length of bar;

(b) two thirds of the bars shall be within

Longitudinal Construction Joints +2 mm per 300 mm length of bar;

6 Longitudinal construction joints between separate (¢) nobarshall differ in alignment from an
slabs shall have tie bars as in Clause 1012 with a joint adjoining bar by more than 3 mm per
groove as in Clause 1013. Alternatively, if split forms 300 mm length of bar in either the

are used, the transverse reinforcement, if 12 mm norizontal or vertical plane;

diameter or more, may be continued across the jointfor (ii)  for all bars, after construction of the slab:
a minimum of 500 mm or 30 times the diameter of the

transverse reinforcement bars, whichever is the greater. (@) twice the_ tolerances for alignment as in
The transverse reinforcement in these circumstances (i) above;

shall be protected by suitable bituminous paint or (b) equally positioned about the intended line
equivalent coating for a distance of at least 75_mm of the joint within a tolerance of 25 mm.

either side of the joint. A joint sealing groove'is not
required in construction joints in continuously
reinforced concrete roadbases. Where the edge of theAClOss
concrete slab is damaged it shall be made goed befor&  Dowel bars, supported on cradles in assemblies,
the adjacent slab is constructed. when subjected to a load of 110 N applied at either end
and in either the vertical or horizontal direction
(upwards and downwards and both directions
1011 Dowel Bars horizontally) shall not deflect more than the following
limits:

4 . Cradles supporting dowel bars shall not extend
the line of the joint.

1 Dowel bars shall be Grade250. steel complying
with BS 4449 and shall be free from oll, dirt, loose rust (i) two thirds of the number of bars of any

and scale. They shall be straight, free of burrs and other assembly tested shall not deflect more than
irregularities and the sliding ends sawn or, cropped 2 mm per 300 mm length of bar;

cleanly with no protrusions outside the normal diameter
of the bar. For expansion joints, dowel bars shall be

25 mm diameter at 300.mm spacing, 6600 mm long for
slabs up to 239 mm thick and 32 mm diameter for slabs
240 mm thick or more. For,contraction joints, dowels 6 The assembly of dowel bars and supporting
shall be 20 mm diameter-at 300.mm spacing 400 mm cradles, including the joint filler board in the case of
long for slabs up t@ 239 mm thick and 25 mm diameteexpansion joints shall have the following degree of

(ii) the remainder of the bars in that assembly
shall not deflect more than 3 mm per 300 mm
length of bar.

for slabs 240 mm thick or. more. rigidity when fixed in position:

2 Dowel bars shall.be supported on cradles in () For expansion joints the deflection of the top
prefabricated joint assemblies positioned prior to edge of the filler board shall be not greater
construction of theislab. For contraction joints, as an than 13 mm, when a load of 1.3 kN is applied
alternatiVesto prefabricated assemblies, dowel bars may perpendicular to the vertical face of the joint
be mechanically inserted, with vibration into the filler board and distributed over a length of
concrete by a method which ensures full recompaction 600 mm by means of a bar or timber packing,
of the concrete around the dowel bars and the surface at mid depth and midway between individual

fixings, or 300 mm from either end of any
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length of filler board, if a continuous fixing is 1012 Tie Bars

used. The residual deflection after removal of ) . W
the load shall be not more than 3 mm. 1 Tie bars in transverse or longitudinal joints shall be

. o o Grade 250 steel or Grade 460 deformed steel bars
(i) The joint assembly fixings to the sub-base  complying with BS 4449 .in.accordance with the
shall not fail under the 1.3 kN load applied forequirements given beldw and Table 10/3. Deformed
testing the rigidity of the assembly but shall pars shall have Type 2 bond Elassification. Tie bars
fail before the load reaches 2.6 kN. shall be free from oil{ dit, loose rust.and scale. Tie bars
(i) The fixings for contraction joints shall not fail Which are to be cranked and later straightened shall be

under a 1.3 kN load and shall fail before the Grade 250.

load reaches 2.6 kN when applied overa 2 Tie bars forluse across,jointsishall have corrosion
length of 600 mm by means of a bar or timbepotection in the form.of a flexible polymeric corrosion
packing placed as near to the level of the lineresjstant coating, bonded centrally onto 150 mm of the
of fixings as practicable. previously €leaned,centre section of the bars. Where tie
(iv) Failure of the fixings shall be deemed to be bars are to be cranked for construction joints and later

when there is displacement of the assembliesstraightened, the coating shall be shown to be capable
by more than 3 mm with any form of fixing, of being straightened.through 90 degrees without
under the test load. The displacement shall beracking.

measured at the nearest part of the assemblyrhe coating fof both straight and cranked bars after
to the centre of the bar or timber packing.  strajghtening shall be able to withstand 250 hours

7 Dowel bars shall be covered by a flexible immersion in a salf fog cabinet complying with BS
polymeric corrosion resistant coating, bonded onto the3900 & Part F12,without showing any visible crazing or
previously cleaned bar. The coating shall be smooth afi®ckingsercorrosion of the protected part of the bar.
free of indentations. During coating, the bar shallbe. 3 je bars in warping joints and wet-formed
supported at each end. Minimum thickness shall be_|gqgitudinal joints shall be made up into rigid

0.3 mm. The coating shall also be able to withstand 23{§semplies with adequate supports and fixings to
hours immersion in a salt fog cabinet complyingWith, remain firmly in position during the construction of the
BS 3900 : Part F12, without showing any visible slab.

crazing or corrosion of the protected bar. The coated

bar shall comply with the following pull ol test: 4 AIte_rnativ_er, tie bars at Ion_gitudinal joints may be
mechanically inserted by vibration from above using a

(i) Four bars shall be taken at random ffomistociyethod which ensures recompaction of the concrete
and without any special preparation shall b€ 5r5und the tie bars.

coated as required in this Clause. The dowel o . _
bars which have been coated shall beleast ° At longitudinal construction joints, tie bars may be

centrally into concrete specimefis 150 x 150 @dequately fixed to side forms or inserted into the side
450 mm, made of the/Same.mix proportions t&f the slab by a method which ensures recompaction of

be used in the pavement, but with a maximurihe concrete around the tie bars and adequate bond.

nominal aggregate‘size of 20'mm and cured ig  Tie bars in warping joints shall be positioned from

accordance with BS 1881 : Part 111, At 7 dayhe top surface of the slab within +20, -10 mm of the
a tensile load shall be'applied to achieve a  mid depth of the slab.

movement of the barof at least 0.25 mm. The . _ . " .
(i€ bars in other joints shall be positioned and remain

within the middle third of the slab depth, approximately
parallel to the surface and approximately perpendicular
8 For expansionjoints, a clesely fitting cap 100 mm g the line of the joint, with the centre of each bar on
long consisting of waterproofed cardboard or suitable the intended line of the joints within a tolerance of
synthetic material shall' be placed over one end of each50 mm, and with a minimum cover of 30 mm below
dowel bar. An.expansion space 10 mm greater than thgny top crack inducer of joint groove for slabs 200 mm

average bond stress to achieve this moveme
shall be not greater than 0.14"N/mm2,

thickness of'the jOint filler board shall be formed thick or more, or 20 mm for slabs up to 200 mm thick.

between the end\of the cap and the end of the dowel o .

bar. 7 At transverse construction joints in continuously
reinforced concrete, tie bars shall be 1.5 m long and of
the same grade and size as the longitudinal
reinforcement, and shall be fixed at twice the normal
spacing midway between the longitudinal reinforcement
bars so that 750 mm £ 50 mm extends each side of the
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TABLE 10/3: Tie Bar Details

Joints Diameter Grade of Length Spacing
mm Steel mm mm
Transverse construction joints in continuously As for main 460 1500 Twice the spacing of
reinforced concrete reinforcement main reinforcement
Emergency construction joints in jointed 12 250 1000 600
reinforced concrete slabs other than at or
contraction or expansion joints 460 deformed 750 600
Warping joints 12 250 1000 300
or
460 deformed 750 600
Longitudinal
All joints, except where transverse ) 12 250 1000 600
reinforcement is permitted in lieu ) or
) 460 deformed 750 600
or
16 460 deformed 600 600
or
20 460 deformed 500 600
Transition from rigid to flexible construction 20 460 deformed 1000 300

NOTE The transverse reinforcement may be continued across the joint in reinforced concrete if the bars are of a minimuiamatenal
of 12 mm and the bars are protected from corrosion and the cover is as reguired in this Clause.

joint at the same level as the longitudinalfreinforcemerk013 Joint Grooves

and be tied to the transverse reinforcements\Where

paving from a construction joint is not resumed within General

5 days, an extra longitudinal reinforcément bar8 m _ o

long shall be lapped and tied to each tie bar. These extra ransverse contraction or warping joint grooves

bars may be combined with the tie bars. Whereithe

shall be sawn in the hardened concrete.

spacing between longitudinal reinforcement and theé 2 Transverse joint grooves which are initially

extra 8 m long bars is less thap 90:mm, the nominal siggnstructed less than the full width of the slab shall be
of aggregate shall be 20 mm,for a sufficient number ofcompleted by sawing through to the edge of the slab
concrete batches to complete that section of pavemening across longitudinal joints as soon as any forms have

8 Where tie bars are used in longitudinal joints in

been removed and before an induced crack develops at

continuously reinforced concrete they shall be placed tte joint.
the same level as the transverse reinforcement and tied

to the longitudinal reinforcement.

Sawn Transverse and Longitudinal Joint Grooves

3 Sawing shall be undertaken as soon as possible
after the concrete has hardened sufficiently to enable a
sharp edged groove to be produced without disrupting
the concrete and before random cracks develop in the
slab. The grooves shall be between 1/4 and 1/3 of the
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specified depth of the slab and of any convenient widt8 The combined depth of groove formers and bottom
not less than 3 mm. The sealing groove may be sawn toack inducers shall be between1/4 and 1/3 of the depth

the required width later. Expansion joint sealing of the slab and the difference between the depth of the
grooves shall be sealed as soon as practical after groove former and the height of the bottom crack
sawing. inducer shall not be greaterthan 20 mm.

Wet-formed Longitudinal Joint Grooves Longitudinal Joints

4 When slabs are constructed in more than one lane4  Groove forming sealing strips for wet-formed
width in one operation a joint groove shall be formed longitudinal joints shall be of firm compressible strips
by inserting a groove former ahead of the finishing  of ethylene vinyl‘acetate foam of minimum density 90
beams from dispenser. The concrete so displaced shalig/n?, or synthetic rubber, orequivalent material. They
be recompacted by a vibrating compactor or similar  shall have a minimum thickness of 5 mm and shall be
device, at least 300 mm wide operating symmetrically sufficiently rigid.to remain.vertical and straight in the
along the line of the joint. After finishing the concrete, concrete without curving or stretching. They shall be
the groove forming strip shall be in the correct positiorinserted continuously-along the joint.

and alignment, within 10° of the vertical, and to

sufficient depth below the surface to allow for the CRCP Universal Beam,Anchorage Transverse Joint
passage of the finishing beam within the range 0-3 m
below the finished level of the slab. Groove forming
strips in wet-formed longitudinal joint grooves shall be
left in place.

n% One side of the beam shall be separated from the
CRCP slab by an expansion joint filler board against
the.vertical face and ethylene vinyl acetate foam or
similar compressible material, between 5 mm and

Construction Joint Grooves in Surface Slabs 10 mm thick, stuck under the top flange.

5 The grooves shall be formed by fixing a groave- . ]

former or strip or cork seal along the top edge of the. 2015 Joint Filler Board
slab already constructed, before concreting the adjacent. . . . L
slab. Where the edge of the concrete is damaged it shiall 2t filler board for expansion joints and manhole
be ground or made good before fixing the groove and gully slab joints shall be 25 mm thick unless

forming strip. Alternatively the subsequent slab may bgthermse shown in the Drawings, within a tolerance of

laced adjacen o h st and a seang ioave sauny 15 7% L7110 8 seleonng o sl
later in the hardened concrete to the minimum depth P

required in Table 10/4 or to the manufacturer’s compressible a_nd rigic_J materials of sufficient rigidity to
instructions if greater, and to sufficient width,to yosiSt deformation during the passage of the concrete
eliminate minor spalling of the joint arris, up to'a paving plant. The depth of the joint filler board for
maximum of 25 mm for longitudinal jointsiand 40, M manhole and gully slabs shall be the full depth of the

for transverse joints. The joint shalkbe/sealed in slab less the depth of the sealing groove. In expansion
compliance with Cléuse 1016 joints, the filler board shall have a ridged top as shown

on the Drawings, except where a sealing groove former
is indicated on the Drawings.

1014 Groove Formers‘and,Bottom Crack Holes for dowel bars shall be accurately bored or

Inducers punched out to form a sliding fit for the sheathed dowel
bar.

General

2 The joint filler board shall meet the requirements
1 Except wherefjoint grooves are sawn, a bottom ~ 9iven when tested in accordance with the procedures in

crack inducer shall be. provided ateach longitudinal  the following clauses:

joint position. () Weathering Test

2 The bottom crack inducer shall be tl’iangular or (a) Three specimenS, each 115 mm square
inverted Y-shaped fillet, with & base width not less than + 2.5 mm, shall be placed in a ventilated
the helght, made of timber or I’Igld Synthetic material. It dry|ng oven maintained at a temperature
shall bedirmly fixed to,the sub-base so as to remain in of 55°C + 5°C for 7 days, after which
positionduring the,whole process of constructing the they shall immediately be immersed in
slab. water at room temperature of between

16°C and 21°C for 24 hours. They shall
then be subjected to five cycles of
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manner.

The specimens shall be placed in a
watertight weathering test pan having a
ribbed bottom and a fitted slotted lid
designed to hold the three specimens
vertically on edge. The pan shall be filled
with water to half the depth of the
specimens and then frozen to minus 7°C
or below, for at least four hours after the
initial freezing of the water. The pan shall
then be placed in a water bath maintained
at 18°C to 38°C without disturbing the
specimens and shall remain there for one
hour after thawing has completed. The
pan and specimens shall then be returned
to the refrigerator and freezing and
thawing shall be repeated in precisely the
same manner until five cycles of the
process have been completed. The
specimens shall be removed from the pan
and air dried at room temperature for 48
hours before examination.

The material shall be deemed to hayve
passed the weathering test if the
specimens show no signs of
disintegration or shrinkage.

(i) Compression and Recovery Test

(@)

Two of the specimens which pass the
weathering test, and two new speecimens,
each trimmed to 100 mm,square

+ 0.5 mm, maintained at room
temperature and humidity for 24 hours,
shall be subjected to three applications of
load at 24 hour intérvals in a compression
test machine complying with BS 1610,
with auxiliary platens 100 mmz2, minimum
13 mm thick. During each application of
load each specimen shall be compressed
to 50% of jts originalthickness at a rate
of strain of 1.3 mm per minute. The load
required,to achieve this‘amount of
compression.shall be not less than
0.07MN/mm2 nor more than 10 N/mm?2 for
materialto be used in,pavements and not
less than 0:07 N/mm? and not more than
0:4 N/mmz formaterial to be used in
bridge joints. The load shall be released
immediately the required degree of
compression is reached and after the third
application a recovery period of 30
minutes shall be allowed after which the
thickness of the specimen shall be
measured.

(€)

of the original thickness, is the ‘recovery’
value of the specimen. The thicknesses
shall be measured to an accuracy of 25
micron. Thettwo new specimens shall be
weighed before and after testing. The
difference.in mass shall be determined
with an‘accuracy of 0.1% and shall be
expressed as a percentage of the original
mass.of the specimen.

The material shall be deemed to have
passed the testif-all four specimens have
recovery values of at least 70% and the
two new.specimens have not suffered a
reduction of mass in excess of 1%.

(i) Extrusion. Test

(@)

(b)

(€)

The third sample which passes the
weathering test shall be trimmed to

100 mm square = 0.5 mm and be
subjected to the following extrusion test.

The extrusion mould shall be 100 mm x
200 mm (+ 0.5 mm, - 0) internally, of
sufficient depth to test the sample as
received, open on one side only and fixed
rigidly to a base plate. The mould shall be
provided with a closely fitting pressure
plate which shall fit without binding, and
with an accurate horizontal measuring
dial gauge or measuring device accurate
to 25 microns. The specimen shall be
mounted in the extrusion mould and
loaded once as described in the
compression and recovery test. The
extrusion at the open side of the mould
shall be measured with the gauge when
the specimen is compressed to 50% of its
original thickness and before release of
the load.

The material shall be deemed to have
passed the test if the extrusion of the free
edge does not exceed 6 mm.

(iv) Immersion Test for Cork Filler Board

(@)

Two specimens each 115 mm x 115 mm
+ 2.5 mm shall be prepared and the
thickness of each specimen shall be
determined to the nearest 25 microns
before the specimens are immersed in
boiling water for one hour. After removal
from the water the specimens shall be
allowed to cool to room temperature and
after 15 minutes at this temperature their
thickness shall be remeasured to the
nearest 25 microns.
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(b) The material shall be deemed to have up to 10° from the perpendicular to the surface, the
passed the test if both specimens have aoverhanging edge of the sealing:groove shall be sawn or
thickness of not less than 140% of their ground perpendicular. If spalling occurs or the angle of
thickness before immersion. the former is greater than 10° the joint sealing groove

(v) Acid Test for Cork Filler Board shall be sawn wider and/perpendicular to the surface to

encompass the defects'up to.a maximum width,

(@) Two specimens each 115 mm x 115 mm including any chamfer;,of 40 mim,for transverse joints
+2.5 mm shall be immersed in and 25 mm for longitudinal joints. If the spalling cannot
hydrochloric acid of a specific gravity of be so eliminated then the arris shall'be repaired by
1.18 at room temperature which is then suitable thin bonded arris repair using cementitious
brought to the boil and maintained thus materials as spécified innClause 1032.
for one hour when the specimens shall b

removed and rinsed in water. % For applied sealants the sides of the joint sealing

groove shallbe scoured by dry abrasive blasting. This
(b) The material shall be deemed to have  shall not bé carriedout before the characteristic
passed the test when after examination compressive strength of the concrete is expected to
the specimens show no evidence of reach 15.N/mm2. When compression seals are used, the
serious disintegration, friability or lack  sides ©f the groové may.be ground or wire brushed.
of resilience. Discolouration or minor

swelling shall not be considered as 6 Forhotand cold applied sealants, compressible

caulking material, debonding strip or tape or cord

failure. compatible with the sealant, of a suitable size to fill the
width of the sealing groove, shall be firmly packed or
1016 Preparation and Sealing of Joint stuck in the bottom of the sealing groove to such a
Grooves depth soas to provide the correct depth of seal as

described in Table 10/4 with the top of the seal at the

General correct depth below the surface of the concrete.

o 7 All grooves shall be cleaned of any dirt or loose
1 Alltransverse joints in surface slabs, exceptfor wnaterial by air blasting with filtered, oil-free
construction joints in CRCP shall be sealed USINg OR€ggimpressed air. The groove shall be clean and dry at the
of the joint seals described in Clause 1017 /Additionalfme of priming and sealing.
longitudinal joints which are sawn or widened, shall be

sealed. 8 For applied sealants the joint grooves shall be
primed with the relevant primer for the hot or cold
Preparation of Joint Grooves for Sealing applied sealant in accordance with the manufacturer’s

_ _ “recommendations and with BS 5212 : Part 2, except
2 Joint grooves shall be prepared in accordance,witthat when necessary the joint grooves may be primed
BS 5212 : Part 2 and sub-Clauses 3 to8 of this Clauseind sealed earlier than 14 days after construction, as
3 That part of the groove former used to form the SOON as the grooves have been grit-blasted and cleaned.

sealing groove or any tempgrary seal shall be remove
cleanly without damaging the joint arrises to a

minimum depth of 25 mm where compression seals al§  Sealing shall be carried out continuously along the
used or otherwise to such depth aswill provide an || |ength of joint in any one rip, except for remedial
applied seal to the dimensions shewn in,Table 10/4, areas. When hot or cold applied sealants are used the
after allowing for any'necessary caulking material sealant shall be applied within the minimum and
described in sub_—C‘:I_ause 60of this Clause. If_Jomt maximum drying times of the primer recommended by
grooves are not initially constructed to provide the  the manufacturer. Priming and sealing with applied
minimum dimensions for the joint Seals as given in  geajants shall not be carried out when the naturally
Table 10/4, they shall be.widened by sawing. Joint  ,ccyrring temperature in the joint groove to be sealed is

grooves formed by tapered formers need not be below 10°C except between 8° and 10°C it may be
widened. The sealing grooves shall be cleaned out  ¢4ried out when the temperature is rising.

immediately after sawing using high pressure water _ _ )
jets, to remove all slurry from the joint, before the ~ 10 Hot-applied sealants shall be heated in and applied
slurry hardens: from a thermostatically controlled, indirectly heated

_ dispenser with a recirculating pump. The sealant shall
4 Ifrough arrises develop when grooves are made ot pe heated to a temperature higher than the safe

they shall be ground to provide a chamfer heating temperature nor for a period longer than the
approximately 5 mm wide. If the groove is at an angle

%ealing with Applied Sealants
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TABLE 10/4: Dimensions of Applied Joint Seals

Minimum Depth
of Seal (Note 1)
Impregnated Depth of
Foam Seal Below the
Compression concrete
Type and Spacing of Minimum Cold Hot Strips Surface
Joints (m) Width Applied Applied
mm mm mm mm mm
Contraction
15 and under 13 (Note 2) 13 15 30 542
Over 15t0 20 20 15 20 30 5+2
Over 20t0 25 30 20 25 40 5+2
Expansion 30 20 25 40 7+2
Transverse Warping 10 10 13 30 5+2
Longitudinal Joints 10 10 13 30 0to5
(if sedled)
Gully and Manhole 20 15 20 30 Oto3
Slabs

NOTE (1) The depth of seal isthat part in contact with the vertical face of the joint groove. The depth of seal below the surface shall be
taken at the centre of an applied seal relative to a short straight edge, 150.mm long, placed centrally across the joint within 7 days of sealing.

NOTE (2) For cork seals other than in construction joints, grooves shall be 20 mm width, 50 mm depth.

safe heating period, both as specified by the
manufacturer. The dispenser shall be cleaned out at the
end of each day and reheated material shall not be used:

11 The components of cold-applied sealants shall be
thoroughly mixed in the correct proportions in
accordance with the manufacturer’ sinstructionsusing
an automatic metering and mixing dispenser or, for
hand application, using a power operated paddle mixer
for sufficient time to produce a homogenous mix.and
without entrapped air. As soon as possible after mixing
and within the worklife of the sealant, the material shall
be dispensed into the joint, or applied using a caulking
gun, to the correct level below the concrete surface. The
tack-free time shall be achieved within 3 hours fer
machine dispensed material ,/or within 12 hoursfor
hand applied material.

Testing of Applied Sealants

12 Test certificates shall be supplied from alaboratory
UKAS accredited for testing sealants stating that the
sealant complies with the relevant standard in Clause
1017. Sitetesting of cold-applied sealants shall bein
accordance with.BS 5212 : Part 2. Site testing of hot
applied sealants shall bein accordance with BS 2499 :
Part 2. Samples of hot applied sealants shall be taken
and tested for initial penetration and resiliencein
accordance with.clauses 8 and 23 respectively of BS
2499 : Part 31993 and shall comply with the
requirements of BS 2499 Part 1.

Sealing with Compression Seals

13" When compression seals are used, the widths of the
seal shall be selected in relation to the width of the
sealing groove, the bay lengths and manufacturer’s
recommendations so that the estimated maximum width
of the joint opening shall be not more than 70% of the
original width of the seal, the estimated maximum
width being calculated on the basis of a movement of

4 mm per 10 m run of slab. The maximum cal culated
width of sealing groove shall be 30 mm. The depth of
groove shall be such that the contact face of the seal
with the side of the groove shall be not |ess than 20 mm
and that the top of the seal shall be a minimum of 3 mm
below the surface of the concrete.

14 Compression seals shall be inserted into the
grooves without prior extension or rotation and, where
recommended by the manufacturer, with alubricant
adhesive which is compatible with the seal and the
concrete. The adhesive shall be applied to both sides of
the sealing groove or the seal, or to both. The seal shall
be positioned with its axis perpendicular to the concrete
surface. Excess adhesive on top of the seal shall be
removed to prevent adhesion of the top faces of the seal
under compression. Except when compression seals are
used in longitudinal jointsthe transverse joint seal shall
be continuous across the slab and the longitudinal joint
groove forming strips shall be cut to the required depth
after the concrete has hardened for the transverse seal to
be inserted. If compression sealsare used in
longitudinal joints where the grooves have been sawn
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after construction of the slab they shall be continuous Method 12 respectively. The compression set of any
across transverse joints, with the transverse seals buttshl shall not be greater than 15% when the specimen is
and fixed to the longitudinal seals with adhesive. subjected to a 25% compression in accordance with BS
4443 : Part 1, Method 6. When immersedhin standard
) oils for 48 hours at 25°Csin-accordance with
1017 Joint Seals BS 903 : Part A16, the4/olume change shall not be

0,
1 Joint seals shall consist of hot or cold applied greater than 5%.

sealants or compression seals or self expanding cork 7 Compression seals shall be shaped so that they will

seals complying with this Clause. remain compressed at all times in accordance with
Clause 1016 and shall.have 'a minimum of 20 mm
Hot-applied Sealants contact face with the sides of the sealing groove. If

: lubricant-adhesive'is used, it'shall be compatible with
2 Hot-applied sealants shall be Type N1 or Type F1 e seal andithe concrete and shall be resistant to
complying with BS 2499. abrasion, oxidization; fuels'and salt.
3 For joints between concrete surface slabs and .
bituminous surfacing, hot applied Type N1 sealants Self Expanding Cork Seal
complying with BS 2499 shall be used. Alternatively
polymer modified bitumen sealing strips may be used
and shall be applied in accordance with the
manufacturer’s instructions. Hot-applied Type N1

8 Caorkseals ' may be used in longitudinal joints,
joints for manhaole and gully slabs and for transverse
joints in short lengths of individual slabs or for replaced

sealants may be used in joints in asphalt kerbs laid onSIabS'

concrete pavements. 9 Self expanding cork seal for concrete pavements
shall comply.with the requirements of the Department

Cold-applied Sealants of Housing and Construction, Commonwealth of

. . ‘Australia, Standard Specification RA SS 106
4  Cold-applied sealants shall be Type N complying «pyeformed Self Expanding Cork Joint Sealer” when
with BS 5212 : Part 1 except that Type F shall be usedggied jfaccordance with the same authority’s Method

for lay-bys and hardstandings. of Test MT RA 100 - Tests for Preformed Self

5 For joints in kerbs and joints other thah in Expanding Cork Joint Sealer. The self expanding cork
pavements, seals may be any of the pavement sealang@#l shall be stored dry in the manufacturer’s wrapping
they have the suitable characteristics for the until required for use.

application, or gunning grade cold applied plasticised 49 gonding seals to an existing slab shall be carried
bituminous rubber sealant or gunning grades of two pajit up to 100 m in advance of the paver.

polysulphide-based sealants complyingwith BS 4254 o . )
may be used. Alternatively, polyurethanebased sealingl Individual lengths of cork seal may be joined using

compounds may be used provided their' performance igcarf joints. A contact adhesive approved by the

not inferior to BS 4254 materidl. supplier of the cork seal shall be used to secure the
joint.

Compression Seals 12 Following the completion of the finishing by

6 Compression seals shall be pre-compressed machine the top of the cork seal shall be exposed. The
neoprene impregnated/@xpandingfeam sealing strip protective tape on the top _edge of the cork seal shall be
having a current BBA Certificate or rubber seals made€Moved as soon as possible after the concrete has

of polychloroprene elastomers complying with BS 2759ardened, normally within 24 hours.

and conforming with the requirements of ASTM

Standard D2628-81. Seals of butadiene-acrylonitrile o .
other synthetic rubbers may be used if certificates areﬁ'O:L8 Joints at Manhole and Gully Slabs

produced to show that they conform to the performance  Manhole covers, gullies and their frames shall be
requirements 0f ASTM Standard D2628-81 for oven isolated from the pavement slabs and be contained in
ageing, oil and ozone resistance, low temperature  separate small slabs, which shall be larger than the
stiffening and recovery. Seals made of ethylene vinyl exterior of the manhole and gully shafts, including any
acetate in.microcellular form and other synthetic concrete surround less than 150 mm below the
materials'may be,used in longitudinal joints and in  ynderside of the sub-base layer. The joint around the
structures if test'certificates are produced to show  manhole or gully slab shall be vertical and incorporate

adequate resistance to fuels and heat ageing when tegigfl filler board as in Clause 1015 but without dowel
in accordance with BS 4443 : Part 4, Method 10 and pgars and tie bars.
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2 Gully slabs in unreinforced concrete slabs shall be8  If the position or alignment of the bars in a single
adjacent to or straddle a transverse joint, extending thpint in the slab is unsatisfactory:then the next two

gully slab as necessary to a maximum of 2 m. Where joints shall be inspected. If onlythe one joint of the

this is impractical, an extra tied warping joint shall be three is defective, the rate of checking shall be
provided adjacent to or within the gully slab and at leashcreased to one joint perday until.compliance is being
2 m from the next transverse joint. If the edge ofan  achieved. In the event 6f non-compliance in two or
isolator slab is within 1 m of any longitudinal joint the more successive joints, the Contractor shall revert to the
isolator slab shall be extended to that joint. construction of trial lengths and make.any necessary
ﬁllterations to the concrete mix, paving plant or methods
until the dowel bat position and alignment is
satisfactory.

3 Manhole slabs in unreinforced concrete slabs sha
be adjacent to or straddle transverse or longitudinal
joints. If the manhole is within the middle third of the
bay length a warping joint shall be constructed on one4  After the dowel bars have been examined, the

side of the manhole slab across the whole width of theemainder of.the concrete shall be removed 500 mm on
bay to the nearest longitudinal joint. each side of the linesof the joint, and reinstated to the
requirements of the Specification. Alternatively if the

4 Reinforcement as shown on the Drawings shall bedowels are examined in the penultimate joint of a day’s
placed in the main concrete slabs in the corners P J y

between the manhole and gully slabs and the transver, grk that Jo",“ shalhbeyipade a construction joint for
or longitudinal joints. Extra reinforcement as described € neXgday’s Work ang ;he remainder of the concrete
in the Contract shall be placed in reinforced concrete In the laStgalgey be discarded.

slabs around the manhole or gully slabs.

5 Manhole and gully slabs shall have square corngtd 020 Side Forms, Rails and Guide Wires
at all corners which are not adjacent to a transverse or
longitudinal joint in the main slab. Side'Forms and Rails

6 Reinforcement as shown on the Drawings shall Bej»© a| side forms and rails shall be made of steel and
placed in the gully or manhole slab and concrete gradge gyffiiently robust and rigid to support the weight
C40 shall be placed by hand in the space betweénithe, pressure caused by the paving equipment. Side
main slab and the manhole frame. The concrete shall F?:ﬁ'ms for use with wheeled paving machines shall

fully compacted and finished in compliancé with Clausgcgrporate metal rails firmly fixed at a constant height
1025. below the top of the forms.

7 A sealing groove shall be made directly:above thes  The forms shall be secured by using not less than
joint filler board and sealed in complianee with Clausés, e pins for each 3 m length having one pin fixed at
1016. each side of every joint. Forms shall be tightly joined
together by a locked joint, free from play or movement
in any direction. Forms shall be cleaned and oiled
immediately before each use. The rails or running

1 Compliance with Clause/1011 for the'position andsurface shall be kept clean in front of the wheels of any
alignment of dowel bars at/contraction and expansion Paving machines. The forms shall be straight within a
joints shall be checked by measurement relative to thdolerance of 3 mmin 3 m.

side form or guide wires. 3 The forms shall be bedded on low moisture content

2 When the slab has been constructéd, the positioncement mortar or concrete grade C7.5 and set to the
and alignment of dowelbars and any filler board shall Pavement surface level as shown on the Drawings
be measured after carefully.exposing them across theWithin a tolerance of + 3 mm. The bedding shall not

whole width of thé slab. When'the joint is an expansiofXtend under the slab. There shall be no vertical step
joint the top of the filler. board shall first be exposed between the ends of adjacent forms greater than 3 mm.

measuremerit 0f:any laterahor vertical displacement of€quired alignment of the pavement edge as shown on
the board. During the course of normal working these the Drawings within a tolerance of £10 mm. The
measurements shall be carried out at a rate of one joiftontractor should ensure that the forms are set to the
per 1500:m length ofislab or one per 5 working days correct profile immediately prior to concreting. The
whichever occlirs;the sooner. For small areas the ratemortar or concrete bedding shall be broken out after
shall be one jointfor up to each 100 joints. use.

1019 Inspection of Dowel Bars
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4  Side forms shall not be removed earlier than 6 (i) as graded coarse aggregate of appropriate size
hours after the completion of the construction of the and sand (ie fine aggregate);

slab. Care shall be taken to prevent damage to the
concrete and any projecting tie bars during the removal
of the forms. If the removal of forms results in any
damage to the concrete the period of 6 hours shall be
increased to that which is necessary to avoid further (iv) as all-in aggregate for grades C20 or below.
damage and the Contractor shall make good the
damaged areas.

(iif) as mixes of coarse aggregates.from separate
sources blended off site and sand (ie fine
aggregate)

3 Aggregate brought on,to the Site shall be kept free
from contact with deleterious, matter. Sand nominally
below 5 mm sieye size shall have been deposited at the
site for a time sufficient to permit the moisture content

5 A guide wire shall be provided along each side of to stabilise before use.

the slab to be constructed by slip form paving plant. 4 Batchin@plant and sterage for aggregate shall

Each guide wire sh_aII be at a constant height above ap@mply with the folloWing requirements as appropriate
parallel to the required edges of the slab as shown onyg the method of delivery:

the Drawings, within a vertical tolerance of + 3 mm.

Guide Wires

Additionally one of the wires shall be at a constant (i) If'separate,gradings of aggregate are

horizontal distance from the required edge of the stockpiled, separate accommodation shall be

pavement as shown in the Drawings within a lateral provided for each nominal size of coarse

tolerance of + 10 mm. aggregate or blend of sand (ie fine aggregate).
. . The'bases for stockpiles shall be suitably

6 The guide wires shall be supported from stakes not surfaced to prevent contamination of the

more than 8 m apart by connectors capable of fine aggregate. Drainage of the stockpile bases

horizontal and vertical adjustment. The guide wire/shall shall be provided.

be tensioned on the stakes so that a 500 grammeé weight/

shall produce a deflection of not more than 20 mm () Aggregate shall be measured by mass and

when suspended at the mid-point between any pair of provision shall be made for batching each

stakes. The ends of the guide wires shall be afichored. to nominal size or blend of aggregate separately,

fixing points which shall be not closer to thé edge of the to the tolerances specified in BS 5328 : Part 3.

slab than the row of stakes and in no circumstances (i) All-in aggregate shall be delivered and

shall a guide wire be anchored to a stake. stockpiled in such a manner and to a height

7 The stakes shall be positioned and the connéctors that avoids segregation.

maintained at their correct height and alignment from
1200 hours on the day before concreting takes place .
until 36 hours after the concrete has been finished. Th%022 Mixing Concrete

guide wire shall be erected andiensioned onthe’" 1 Concrete shall be mixed on or adjacent to the Site

connectors at any section for atleasttwo hours beforqn a stationary batch type mixer in compliance with BS

concreting that section. 5328 : Part 3. Ready mixed concrete may be used for
small areas only.

1021 Delivery, Storagé andhBatching of 2 The drums or blades of all mixers shall be operated

Concreting Materials at the speed used for testing, in accordance with the

manufacturer’s instructions for the mix proportions
1 Cement shall be’kept dry and used in the order in required, within a tolerance of + 1 revolution per
which it is delivered to the:Site. Ground granulated  minute. The mixing blades of a pan mixer shall be
blastfurnace slag/or pulverised-fuel ash for mixing on maintained within the tolerances specified by the
Site with Portland cement shall be delivered separatelynanufacturers of the mixer and the blades shall be
and stored in separate silos. Different types of cementgplaced when it is no longer possible to maintain the
shall be storgthseparately. Silos for storing pfa shall beolerances by adjustment. All drums or pans which have
equipped with aeratorsite ensure free flow within the been out of use for more than 30 minutes shall be

silo. cleaned before any fresh concrete is mixed in them.
2 Aggregate for _roadworks shall be_delivered toand3 The rated output of the batching and mixing plant
stored onthe Site'in.one,of the following ways: shall exceed by at least a third the amount of concrete

that is required at a constant rate to enable the paving
train to move forward continuously, at the planned rate
of progress.

(i) in separate nominal single sizes of coarse
aggregate and sand (ie fine aggregate);
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4  The temperature of the water for mixing with the slab. The deposited concrete shall be struck off to
cement shall not exceed 60°C. the necessary level by the underside of the hopper as it

is traversed across the spreading machine. The machine
shall be capable of being rapidly adjusted.for changes

in average and differential'surcharge necessitated by
changes in slab thickness or.crossfall. When the slab is
constructed in two layers, the spreading of the concrete
in the top layer shallfollow the completion of the

bottom layer within the times given in Table 10/5.

5 Ready mixed concrete shall comply with this
Series and the following special requirements. The
concrete shall be carried in purpose made agitators,
operating continuously, or truck mixers. The concrete
shall be compacted and in its final position within 2
hours of the introduction of cement to the aggregate.
The time of such introduction shall be recorded on the
delivery note together with the weight of the 5 Prior to being compacted, the surface level of each
constituents of each mix. When concrete is transportetbose spread layer shall be adjusted to the correct

in a truck mixer, water shall be added under supervisi@urcharge by means of rotating strike-off blades or a
either at the site or at the central batching plant, but inscrew device:

no circumstances shall water be added in transit. 6 The concrete shallbe compacted by vibration or by

a combination of vibration.and mechanical tamping so
1023 Transport and Deliver as to complywith. Clause _1003 throughout the fu_II
P y depth of the slab. Poker vibrators shall be used in each
1 Freshly mixed concrete may be transported in  layer adjacent to the side forms and the edge of a
tipping or ejector trucks, or truck mixers or agitators previously-constructed slab.

operating con_tinuously. The mi>_<ed ma?‘?”a' s_,hall be 7 __The initial regulation and finish to the surface of
protected during transit and while awaiting discharge the slab shall be effected by means of a beam
prevent wetting by rain or evaporation of moisture. It s jiating transversely or obliquely to the longitudinal

shall be transported and delivered so that segregation gfic o¢ tha pavement. This beam shall be readily
loss of the constituent materials is reduced to the adjlistable for both héight and tilt.

minimum. _ . .
8 Joint grooves shall be constructed in compliance

with Clause 1013. When grooves are wet-formed, the
concrete shall be re-compacted around the former by a
hand held vibrating plate compactor drawn along or on
each side of the joint, prior to the final regulation of the
surface by a longitudinal oscillating float.

2 The number of delivery vehicles provided shall.be
sufficient to ensure a constant supply of concrete to
enable the paving plant to proceed contindously.

1024 Construction by Machine

_ 9 The regulation and finishing of the surface of the
1 The concrete slab shall be constructed,in a slab shall be carried out by a machine which

continuous process by either slip-form or by fixed formpcorporates twin oblique oscillating finishing beams
paving plant in accordance with this Cladse orby Smajjhich shall be readily adjustable for both height and
paving machines or hand guidgd methods as in Clausgj; The beams shall weigh not less than 170 kg/m, be
1025. of rectangular section and span the full width of the

2 The slab may be constructed in either ohe or two Slab. The leading beam shall be vibrated. The beams
layers. In two layer constriiction the thickness of the toghall be supported on a carriage, the level of which
layer shall be not less than 50 mm or twice the shall be controlled by the average level of not less than
maximum size of the coarse aggregate, whichever is thr points evenly spaced over at least 3.5 m of the
greater, and shall be at least 15 mm thicker than the supporting rail, beam, or slab, on each side of the slab

depth of the groove/former, if used. that is being constructed. Except for CRCR slabs, the
final regulation of the surface of the slab shall be
Construction by Fixed Form Paving Machines provided by a longitudinal oscillating float, travelling

_ . _ _ across the slab. After the final regulation and before the
3 Afixed form paving train shall consist of separate texture is applied, any excess concrete on top of the
powered machines which spread, compact and finish joint groove former, where present, shall be removed.

the concrete in a continuous operation. Additionally the longitudinal oscillating float shall

4  Concrete shallbe discharged without segregation complete the traverse of the slab in both directions
into a hdpper spreader which is equipped with the ~ Wwithin the length of the float and shall have a total
means of controlling its rate of deposition on to the  longitudinal stroke of 200 mm to 300 mm.
sub-base or on to the lower layer. The concrete shall be

spread in each layer without segregation and to a

uniform uncompacted density over the whole area of
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10 The longitudinal oscillating float shall have a 17 Slip-form paving machines shall have vibration of
minimum length of 3 m and a minimum constant widthvariable output, with a maximum energy output of not
of 250 mm with a maximum weight of 10 kg/m. The less than 2.5 kW per metre width of slab per 300 mm
edges of the float shall be curved or chamfered. depth of slab for a laying speed of up.to 1:5 m per
minute or pro rata for higherspeeds: The machines
shall be of sufficient mass to.provide adequate reaction
on the traction units to,maintainforward movements
during the placing of‘conerete inall situations.

12 When a concrete slab is constructed in more than . .

one width, flanged wheels on the paving machines sh&ﬁ3 Except for CRCR slab_s, Kee final regula_tlon of the
not be run directly on the surface of any completed paﬁurface slab shalEaREQVITREY a longitudinal

of the slab. The second or subsequent slabs shall be oscillating float W WGIEIEEEEPe Slab. The

; ; . . itudinal float shall.comply with the requirements of
constructed either by supporting machines with ﬂange&fi’ngl . -
wheels on flat-bottom section rails weighing not less sub-Clauses9, 10 and 11 of this Clause. Additionally,

than 15 kg/m laid on the surface of the completed slabthe Iongitudin_al float _shall Qer be a separate mz_;\chine
or by replacing the flanged wheels on that side of the closely following a sllpfqrm paver or a_llternatlvely I
machines by smooth flangeless wheels. Before shaII_ be attgched to a_sllpform paver in such a manner
flangeless wheels or rails are used, the surface that it/functions effectively and does not adversely
regularity of the slab over which they are to pass Sha”affect the performance of the paver or the surface of the

comply with Clause 702 and its surface shall be slab.

thoroughly cleaned and brushed to remove all 19 Joint grooves shall be constructed in compliance
extraneous matter. Flangeless wheels or rails shall bewith Clause 1013. Where grooves are wet-formed the
positioned sufficiently far from the edge of the slab to concrete shall be compacted around the former by a

11 A minimum length of 500 mm of longitudinal
oscillating float shall be within the length of the
machine tracks or wheels.

avoid damage to that edge. separate vibrating plate compactor with twin plates. The
groove former shall be compacted to the correct level
Construction by Slip-form Paving Machine by a vibrating pan which may be included with the

transverse joint finishing beam. Final finishing shall be
carried out in accordance with sub-Clause 18 of this
Clause. Any excess concrete on top of the groove
former shall be removed before the surface is textured.

14 The slip-form paving machine shall €ompact the 20 Where a concrete slab is constructed in more than

c;_)g_crete_ dbyfmternal wbrat;_on (?nql dshfape It tl))etween ne width or where the edge needs to be matched for
sliding side Torms or over fixed side I0rms by MEans 0h ¢ |ave| to another section of surface slab, and the

either a conforming plate or by vibrating and oscillatin%uncace levels at the edges are not achieved, the slab

finishing beams. shall be supported by separate side forms placed before

15 The concrete shall be deposited without or after the paver to ensure that edge levels meet the

segregation in front of the slip-formpaver across its required tolerances.

whole width and to a height which at all times is in

excess of the required surcharge. The deposited General

concrete shall be struck off to the necessary average and
%??

13 A slip-form paving train shall consist of powered
machines which spread, compact and finishithe
concrete in a continuous operation.

While the concrete is still plastic its surface shall
brush-textured in compliance with Clause 1026 and
the surface and edges of surface slabs and CRC
roadbases shall be cured in compliance with Clause

7. Other roadbase or sub-base slabs shall be cured
in sub-Clause 1035.16.

16 The level of the conforming plate and finishing 22 The spreading, compacting and finishing of the
concrete shall be carried out as rapidly as possible and

beams shall be,controlled automatically from the guid e paving operation shall be so arranded as to ensure
wires by sensors attached at the four corners of the sl paving op s 9get
at the time between the mixing of the first batch of

form paving machine. The alignment of the paver shal ) .

be controlled automatically from the guide wire by at concrete in any transverse section of the slab and the
least ope sensor attached to the paver. The alignmentalorl’cl'Cat'ofn ﬁf the sprayehd ﬁurmg memcliarz;ne to Fhe .
and level of ancillary'machines for finishing, texturing 'SF:LECEOO/St at section shall not exceed those given in
and curing of the concrete shall be automatically '

controlled relative to the guide wire or to the surface

and edge of the slab.

differential surcharge by/means of a strike-off plate or
screw auger device extending across.the whole width
the slab. The equipment for striking off the concrete

shall be capable of being rapidly adjusted for changes
of the average and differential surcharge necessitated]b
changes in slab thickness ar crossfall. a
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TABLE 10/5: Maximum Working Times

Temperature of concrete at Reinforced concrete slabs All other concrete slabs
discharge from the delivery vehicé | constructed in two layers, without
retarding admixtures

Mixing first layer Between Mixing first layef Between layers in
to finishing concrete layers to finishing concrete two layer work
Not more than 25°C 3 hours half hour 3 hours 1.5 hours
Exceeding 25°C 2 hours half hour 2 hours 1 hour
but not exceeding 30°C
Exceeding 30°C Unacceptable _ Unacceptable _
for paving forpaving

23 Each bay in jointed concrete surface slabs shall bavidth of slab being paved. The beams shall be supported

consecutively numbered near the verge, nextto a on railsser.forms or an adjacent slab and shall be moved

transverse joint while the concrete is plastic. In forward at a steady speed of 0.5 m to 2 m per minute

continuously reinforced concrete pavement the slab  whilst vibrating, 40 compact the concrete and to produce

shall be marked with the chainage at intervals not a smooth surface finished to the correct crossfalls,

greater than 50 m apart. crowns and levels relative to the top of the forms or
adjacent slab.

: : : 5 Joint grooves shall be constructed in compliance
él)?lz—lilrcl:c? résjgggoﬁ ebt>f/1 OSdrgaII Paving Machineg with Clause 1013. Any irregularities at wet-formed

joint grooves shall be rectified by means of a vibrating

1 As an alternative to fixed form or slip-form paving float at least 1.0 m wide drawn along the line of the
trains, the concrete slab may be constructed using paif8fit: The whole area of the slab shall be regulated by
of trains, small paving machines, truss type finishingn W0 passes of a scraping straight edge not less than
beams or hand guided methods. Hand tamfiing beamsl-8 m wide or by a further application of a twin

may only be used for short lengths or infill bays or vibrating finishing beam. Any excess concrete on top of_
tapers. Reinforcement, dowel bars and fie bars shall b€ groove former shall be removed before the surface is
supported in position in accordance with Clauses 1004extured.

1011 and 1012 respectively, except where two'lay€r'g " The surface shall be brush-textured as described in
construction is used and reinforcement is placed on'thg|ause 1026.

bottom layer. ) ) )
7 The surface shall be cured in compliance with

2 The concrete shall be spread,uniformly without  clause 1027, within the time to completion given in
segregation or varying degreeS of pre<compaction, by Taple 10/5.

conveyor, chute, blade or auger. The conerete shall be

struck off by a screed or auger so that the average and

differential surcharge is sufficient for the surface of thel026 Finished Surface Requirements
slab to be at the correctdevels after compaction of the

concrete. Texture of Running Surfaces

3 The concrete shall.be compacted by vibrating
finishing beams across the,slab and with vibrating
pokers adjacent to the side forms or the edge of a

1 The finished surface of the pavement shall comply
with the requirements of Clause 702. Where a pavement

reviously constructed slab. In addition, internal okerarea does not comply with the Specification in any
P y | ’ P respect the full extent of the surface which does not

vibration shall be used for slabs thicker than 200 mm omply shall be rectified by cutting out the full depth of

and may be Jagior ICSqEthicknesses. When used, {hg slab. It shall be replaced with a new slab complying

pskf;ﬁ SC\%' kl)ee:rt pOI?ttsF]gtltlggorertdh?r\\N?]OO mlr: aparltwith the procedures set out in Clause 1033 to the extent
over the who e © ; O drawn contintious yrequired to obtain compliance with the Specification.

across the slab infront of the finishing beams.
2 After the final regulation of the surface of the slab
and before the application of the curing membrane, the
surface of concrete slabs to be used as running surfaces
shall be brush-textured in a direction at right angles to

4  The finishing beams shall be metal with a contact
face at least 50 mmwide. They shall be rigid or
supported by a frame or truss without sag across the
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the longitudinal axis of the carriageway. The texture 1027 Curing
shall be applied evenly across the slab in one direction

by a brush not less than 450 mm wide. The texture shall Immediately after the surface treatment described
be uniform both along and across the slab. in Clause 1026, the surface and exposed.edges of

_ surface slabs shall be cured.for-a-minimum period of 7
patch test as described in Clause 1031. Tests shall beyjyminised curing compound,er. polythene sheeting or
taken within 100 m of commencement of paving and 5 approved sprayed plastic film Which hardens into a

thereafter at least once for each day’s paving atthe  yeglaple plastic sheet andwhich shall’be removed
times after construction as given below and inthe  pefore road marking and @peéning to traffic.

following manner: 10 individual measurements of the ) - )

texture depth shall be taken at least 2 m apart anywhete R€sIn based aluminised,curing compound shall
along a diagonal line across a lane width between contain sufficient flake aluminium in finely divided
points 50 m apart along the pavement. No measuremé&gPersion to produce acomplete coverage of the
shall be taken within 300 mm of the longitudinal edgesSPrayed suffacewith a metallic finish. The compound

of a concrete slab constructed in one pass. shall become stable and impervious to evaporation of

o water from the concrete surface within 60 minutes of
4  Texture depths shall be as required in Table application afdshall.have an efficiency index of 90%
10/e. when tested as described in BS 7542.

5 Where the required texture depth is foundtobe 3 The curing compound shall not react chemically
deficient the Contractor shall make good the texture ith the conerete to be cured and shall not crack, peel

across the full lane width over lengths necessary 0 grgisintegrate within three weeks after application.
comply with the requirements of Table 10/6, by

retexturing the hardened concrete surface as describefi PriOr to application, the contents of any containers
in Clause 1029. Failure to achieve a satisfactory shall/be thoroughly agitated. The curing compound
minimum texture depth by random grooving shall resufghall b€ mechanically applied using a fine spray on to
in the removal of the full thickness of the slab to the . thé surface at a rate of at least 0.22 1/m2. For the sides
extent required to permit reconstruction of the slab jn OFSlipsformed slabs or when the side forms are
accordance with the Specification. If the textdre depthr€moved within 24 hours and for small areas where

is excessive the surface shall be planed or'ground or. Mechanical application cannot be used, the compound
otherwise treated over lengths necessary to comply withéll be sprayed by hand lance at a rate of at least 0.27
the requirements of Table 10/6. The treatment shall nof/M*- The rate of spread shall be checked during

affect the requirements of Clause 702 in respectiof ~£onstruction of each trial length and for each 1060 m

surface levels or surface regularity. of treated slab.

5 The mechanical sprayer shall incorporate an
Texture of Concrete Roadbases efficient mechanical device for continuous agitation and
6 The surface of wet-laid conérete roadbases shall f8XIng of the compound in its container during

roughened before the application of any curing Spraying.

compound by brushing with/@a wire brush orstiff broom6é  Continuously reinforced concrete roadbases shall

TABLE 10/6: Texture Depths be cured in accordance with this Clause. Wet lean _
concrete roadbases and sub-bases shall be cured in
Time of Test Required Texture Depth (mm) accordance with sub-Clause 1035.16. Immediately prior
Specified Tolerance to laying the bituminous surfacing or upper roadbase, a
value cationic bituminous tack coat shall be applied in
() Between 24 hours | Anaverage 1.00 +025| accordance with Clause 920 at a rate between 0.35 I/m?2
and 7 days after the of 10 t0 0.55 I/m2.
construction of the measurements 7 To achieve high early strength for early use by
slab or until the slab is vehicles, insulation blankets as described in Clause 703
first used by vehicles shall be used for accelerated curing.
(ii) Not later than 6 An average 1.00 +0.25
weeks before the road . of 10 -0.35
is opened to public measurements
traffic
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1028 Trial Length

General

1 Except in rapid construction projects, at least three
months prior to the construction of the trial length of
surface slabs or CRCR the Contractor shall submit a
detailed description of the proposed materials, mix
proportions, plant, equipment and construction
methods. No trials of new materials, plant, equipment
or construction methods; nor any development of them
shall be permitted either during the construction of the
trial length or in any subsequent paving work, unless
they form part of further satisfactory trials.

2 The Contractor shall demonstrate the materials,
mix proportions, plant, equipment and methods of
construction that are proposed for concrete paving, by
first constructing a trial length of slab, at least 150 m
but not more than 300 m long for mechanised
construction, and at least 30 m long for hand guided
methods. The mix proportions decided by trial mixes
may be adjusted during the trial but shall not be
changed once the trial length has been satisfactorily
completed unless the Contractor lays a further trial area
to assess the suitability of the proposed changes.

3 The trial length shall be constructed in two parts
over a period comprising at least part of two separate
working days, with a minimum of 75 m constructed
each day when mechanised paving plants used and a
minimum of 15 m on each day for hand guided
methods. The trial length shall be constructedat a
similar rate to that which is proposedor the main
construction in the Permanent Works.

4 At least two transverse joints and one longitudinal
joint of each type that are propased for gnreinforced
concrete slabs and jointed reinforced concrete slabs in
the main construction in the Rermanent \Works shall be
constructed and assessed in the trial lengthuIf in the
trial length expansion joints are not demonstrated, the
first 2 expansion joints and at least the first 150 m of
longitudinal construction jointfor mechanised paving,
or 30 m for hand guided method of construction laid in
the main construction'in the Permanent Works, shall be
considered the trial lengthfor these joints. One
construction joint/shall be'demonstrated in each trial
length of CRCP or CRCR.

Assessment

5 The trial length shall comply with the Specification
in all respects, with the following additions and
exceptions:

(i)

Surface Levels and Irregularity

In checking for compliancewith Table 7/1 the
levels shall be taken at intervals.of not more
than 2.5 m along.any.line.or.lines parallel to
the longitudinal centre line of the trial length.

(i) The maximum,number of permitted

Joints

irregularities of pavement surfaces shall
comply with the requirements of Table 7/2 for
300 m lengths. Shorter trial lengths shall be
assessed pro-rata;based on values for a 300 m
length.

(i) At least3 coresof minimum diameter 100 mm

(iv)

(v)

(vi)

shall be taken from the slab at joints to check
the lateral.and vertical location of joint
grooves and bottom crack inducers.

Aifter a minimum of 24 hours after

construction the removable part of the joint
groove farmer shall be taken out of at least
three joints and the sides of the groove shall
be.inspected for compaction. If there are voids
the size and number should be compared with
a similar size section of the photograph for
3% excess voidage in BS 1881 : Part 120. If
there is excess voidage, additional compaction
shall be provided and further joints inspected.
The joints so exposed shall be temporarily or
permanently sealed.

Alignment of dowel bars shall be inspected as
described in Clause 1019 in any two
consecutive transverse joints. If the position
or alignment of the dowel bars at one of these
joints does not comply with Clause 1011 but
if that joint remains the only one that does not
comply after the next 3 consecutive joints of
the same type have been inspected then the
method of placing dowels shall be deemed to
be satisfactory. In order to check sufficient
joints for dowel bar alignment without
extending the trial length unduly, the
Contractor may construct joints at more
frequent joint intervals than the normal
spacing required in Appendix 7/1.

If there are deficiencies in the first expansion
joint that is constructed as a trial the next
expansion joint shall be a trial joint. Should
this also be deficient further trial expansion
joints shall be made as part of a trial length.
Deficient expansion joints shall not form part
of the Permanent Works.
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Density 3 Groove depths shall be measured using a tyre tread

. ) i i depth gauge and measurementsishall be taken as
(vii) Density shall be assessed as described in  ¢510ws:

Clause 1003 from at least 3 cores drilled from

each part of the trial length. (i) At 10 locations at least 2 m apart along a
diagonal line across a lane width between
Position of Reinforcement and Tie Bars points 50 m apart longitudinally. No
measurement shall be taken within 300 mm of
(viii) Compliance with Clause 1008 for the position the longitudinal eédge of a slab.

of steel reinforcement and Clause 1012 for the . .
position and alignment of tie bars shall be (ii) At each of the 10'locations the depth of 10

checked by drilling additional cores from the adjacefit grooves,shall be measured.
slab unless they can be determined from cores (jiii) Where a grooved area is less than 50 m in

taken for density assessment. length the locations where measurements are
taken shalkbe as (i) but the number shall be
Completion of Trial proportional to the requirements for 50 m.
6 The Contractor shall not proceed with normal (iv) Thesaverage of each set of 10 measurements
working unless the trial length complies with the shall'be not less than 3 mm, nor greater than
Specification and any earlier defective trial lengths 7 mm.

have been removed, unless they can be remedied to

comply with the Specification. 4 Slurry from the sawing process shall be prevented

fram,flowing ntoyjoints, drains or into lanes being used
7  After satisfactory completion of the trial length, thedy traffic, and all resultant debris from the grooving
materials, mix proportions, plant, equipment and shall be removed.

construction methods shall not thereafter be changed,

except for normal adjustments and maintenance’of

plant, unless the Contractor lays a further trial length @930 Wet Lean Concrete

described in this Clause to demonstrate that the changes

will not adversely affect the Permanent Works or agreéésrades and Constituents

the changes with the Overseeing Organisation.
g g>rg 1 The grades for wet lean concrete shall be as

Rejection and Further Trials described in Clause 1001 with the following
constituents:

8 Trial lengths which do not complyawith the

Specification, with the exception of areas within the . ) :
. S and water/cement ratio as described in sub-

pavement surface which can be remedied in accordance Clause 1001.4:

with Clause 1029, shall be removed and‘the Contractor o

shall construct a further trial length. (i) aggregate shall be in accordance with sub-

Clause 1001.6.

(i) cements as described in sub-Clause 1001.3

1029 Texturing of Hardened Concrete Delivery and Storage

1 Worn, rain damaged or inadeguately textured 2 Delivery and storage of materials shall comply
surface slabs shall be textured by sawing grooves in thndgth Clause 1021.

hardened concrete surface at right'angles to the

longitudinal axis of the pavement with machines usingBatching and Mixing

diamond or other abrasive eutting discs. 3 Batching and mixing shall comply with BS 5328 :

2 Grooves shall bevirregularly spaced and shall be part 3.

not less than 2 mm andnot morethan 5 mm wide. The

sequence of distances between groove centres in mmTransport and Delivery

shall be:- 40, 45, 35, 45, 35, 50, 30, 55, 35, 30, 50, 30, _

45, 50, 30, 55, 50, 40, 35, 45, 50, 40, 55, 30, 40, 55, 3%, Transport and delivery of wet lean concrete shall
55. A tolerance of £:3 mm shall be allowed on each of¢0mply with Clause 1023.

the spacings:The minimum width of grooving head .

shall be 500 mm and a head not providing a complete YWorkability

sequence of spacin_gs shall use the number of spacings Workability shall comply with Clause 1005.
appropriate to its width commencing at the start of the

sequence.
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Placing Trial Mixes
6 Wet lean concrete shall be spread uniformly, 14 Trial mixes complying with"Clause 1006 shall be

without segregation and without varying degrees of preequired for designed mixes for Grade C15 and above,
compaction. The concrete shall be struck off to a levelunless recent data relating.entirely.to.the proposed mix,
so that the surcharge is sufficient to ensure that after satisfies the requirements of the Specification.
compaction the surface is at the required level.

Trial Length

Compaction )
15 Atleast 10 days before the start of the main wet

7 The spread wet lean concrete shall be compactediean concrete warks.a trial length of at least 400 mz for
using internal or external vibration, or a combination omechanised construction and 30 m for hand-guided
both to meet the required density. Compaction and  methods shall be constructed. The trial length shall be
finishing to level shall be completed within the times laid to assess the suitability of the proposed material,

given in Table 10/5. plant, equipment and construction methods to meet the
_ requirements of the Specification. The main
Joints construction in the Permanent Works shall not start

unless the trial length,complies with the Specification.
If any triahlength does not conform to the Specification
nother triahlength shall be constructed. Trial lengths
ot complying shall be removed unless they can be
rectified to comply with the Specification.

8 At transverse and longitudinal construction joints
between two separately constructed slabs, the
previously laid slab end or edge shall present a vertic
face before construction of subsequent slabs.

9 Longitudinal joints in wet lean concrete shall be
staggered by at least 300 mm from the position of
longitudinal joints in any superimposed concrete slab
and by 1 m for transverse joints.

16 After satisfactory completion of the trial, the
material;plantyrequipment and construction methods
'shall not be changed unless the Contractor lays a further
trial length to assess the suitability of the proposed
changes or agrees the changes with the Overseeing
Organisation.

10 Curing of wet lean concrete shall comply with sub- .

Clause 1035.16. Surface Finish

17 The surface of the wet lean concrete after
compaction and finishing and before overlaying shall be
11 Five random samples shall be takehsat the point offee from ridges, loose material, pot holes, ruts or other
placing from different deliveries, for each 800.m?2 or - defects. The surface texture shall comply with sub-

part thereof laid each day including trial lengths. Clause 1026.5.

Curing

Sampling for Testing

Densit
y 1031 Measurement of Texture Depth—Sand
12 The density shall be as/equiredin Clause 1003. Patch Method

Strength 1 The following apparatus shall be used:
13 From each sample, three cubes'of.the appropriate (i) a cylindrical container 25 ml internal capacity
size shall be made, cured and tested in compliance with for concrete surfaces;

BS 1881 : Part 1084 111 and 116 respectively. One of (i) aflat wooden disc 64 mm diameter with a
the cubes from each sampleéshall be tested at 7 days and hard rubber disc, 1.5 mm thick, stuck to one
the other two at 28 days. The cube test results shall be face, the reverse face being provided with a
assessed for compliance on groups of four 28-day test handle;

results in accordance with\BS 5328 : Part 4 with the
grade required in Appendix 7/1 and Table 10/1. If the
average value of.anyfour consecutive results of tests at
7 days falls below the values given in sub-Clause
1004.5 the eement content of the mix shall be increas%iethod
and maintained until-the corresponding 28-day test

results have been assessed. 2 The surface to be measured shall be dried, any
extraneous mortar and loose material removed and the
surface swept clean using a wire brush both at right
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angles and parallel to the carriageway. The cylinder around the perimeter at least 10 mm deep without over-
shall be filled with the sand, tapping the base 3 times entting into the adjacent slabi Carefully cut out the

the surface to ensure compaction, and striking off the concrete to the required depth, with a.vertical face
sand level with the top of the cylinder. The sand shall without undercutting the adjacent slab.

be poured into a heap on the surface to be tested. Th%
sand shall be spread over the surface, working the dis
with its face kept flat, in a circular motion so that the
sand is spread into a circular patch with the surface
depressions filled with sand to the level of the peaks.

If a joint is included/in the area to be rectified, fix a
roove former or corkseal along the line of the joint by
chasing out a groove. For joints on.the perimeter fix the
groove former or corksealby adhesive to the adjacent
slab.

3 The diameter of the patch shall be measured to th
nearest 5 mm. The texture depth of concrete surfaces

shall be calculated frorrBlTOZOOmm placed. Remove excess water, prime the surfaces with
cement grout orbonding agent, spread the repair

where D is the diameter of the patch in mm. material immediately before the primed surface is dry,
with sufficient surcharge. Thoroughly compact it by

) . vibration ensuring. full compaction at the edges and
1032 Thin Bonded Repalrs corners.

§ For cementitious repairs, wet the area of the patch.
Keep it wet until the repair material is ready to be

7 Retexture the surface to match the surrounding
concrete and cure in accordance with Clause 1027.

20 mm and fine concrete for greater depths. Resin & pefore application of the primer. Place the repair
mortar may only be used for small patch repairs less “materiakwithinsthe time allowed by the manufacturer

than 1 metre long and less than 30 mm in depth a@nd  for the primer, and compact it well into the edges to the

where insufficient time for adequate curing of a pafch. Apply a brush texture to match the original.
cementitious cement mortar exists.

Materials

2 The cements, aggregates, admixtures and water
shall comply with Clause 1001. The sand (ie fine
aggregate) for mortars or fine concrete shall be within
the limits of Grades C or M of BS 882. Coarse General
aggregate for fine concrete shall be 10 mm single size
aggregate complying with BS 882. All aggregates shaIF
have the same thermal properties as the aggregate in
original concrete, and match other properties as.close
as possible. Filler and aggregate for resin mortars sh
be prepacked in the correct proportions and mixed wit
the resin all in accordance with the manufacturer’s
instructions.

1033 Full Depth Repairs and Reinstatements

Full depth repairs shall be repairs which will
% uire full depth reinstatement of the concrete slab in
ordance with this Clause to the extent instructed by
e Overseeing Organisation, which repairs may also
equire reinstatement of sub-base. Full width repairs
hall be repairs over the full width of a bay or bays. Part
width repairs shall be repairs over part of the width of a
bay or bays. A bay shall be that portion of the concrete
3 The proportions of cement, admixtures, additives pavement bounded by adjacent longitudinal and
to water and aggregates shall be sufficient to provide transverse joints.
high early strength mortar or fine concrete or concrete
complying with Clauses 1001, 1003'and1004. For
cement mortar the sand(ie fine aggregate) to cement
ratio shall not be greater than 3. For resin mortar the
sand content shall be in accordance with the For continuously reinforced concrete slabs (CRCP or
manufacturers requirements inthe range between 7 aRdRCR) the edge of the repair shall be not less than
11 to 1 of resin. High early. strength concrete shall be 0.5 m from the nearest crack and not less than 3 m from
able to achigve 25:N/mm?2 iniless than 48 hours. For tHrfransverse construction joint at ground beam
bonded repairs using high early strength concrete lessanchorages. Where this and the provisions of sub-
than 30 mm depthjair entrainment is not required.  Clause 3 of this Clause would otherwise require a
longitudinal repair joint within 1m of the existing
Procedure longitudinal joint or edge, the repair shall be extended
to align with that longitudinal joint or edge.

2 The area of concrete to be removed shall be
marked out perpendicular to and parallel to the axis of
the road.

4 Mark out the area to be rectified parallel and
perpendicular to the axis of the road. Cut a groove
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Part Width Repairs expansion joint shall be constructed without

3 Providing all the following criteria are met, part
width repairs may be carried out in accordance with
sub-Clause 4 of this Clause:

i)

i)

ii)

tie bars and shall have 5,mm thick
compressible foam within the,joint for the full
depth of the concrete slab. All other
longitudinal joints shall'be constructed with

The transverse width of the repair shall not tie bars.

exceed 45% of the width of the slab under _

repair; and Repair Work

The longitudinal joint which would be formed 5 A groove of 40 mm neminal depth but less than the
by the repair shall not occur within the depth of any reinforéement shall be sawn around the
wheeltrack; and perimeter. For jointed slabs, the saw-cut shall be full

depth to provide the face for a new joint. There shall be
no over-cutting.into the adjacent slab. Additional cuts
within the repair areasmay be made to ease removal of

The minimum transverse width of the repair
shall not be less than 1.0 m.

If these criteria and those in sub-Clause 2 of this Clausiee redundant portion of the slab. At internal corners
cannot be met, a full-width repair shall be made in  full depthsholes across the corners at the limits of the
accordance with this Clause. saw cuts shall be drilled-prior to breaking out.

Full width repairs

The line of cut shall not vary by more than + 25 mm
throughout its length from the set out line. All sawn

4 For full width repairs the following criteria shall  edges shall be perpendicular or parallel to the sides and
apply unless otherwise specified in Appendix 7/2: surfaces of the slab.

(i)

Repair lengths which do not replace an When sawing.operations have been completed, and
existing transverse joint shall be constructed before any other operations are commenced, the surface
with two transverse contraction joints and theof the carriageway shall be thoroughly cleaned of the
longitudinal joint shall have tie bars in repair slurry,produced by sawing and of any other detritus.

lengths which are greater than 1 metres 6 The concrete shall be carefully broken out without

(i) Repair lengths which replace a single existingundercutting the slab or damaging adjoining slabs. If

(i) Repair lengths whieh replace more than one

transverse joint shall be construgted with tworeinforcement has to be removed sufficient shall be left
transverse joints: one expansion and one  for a lap length, except where a dowelled joint is being
contraction. The new expansion jaint shall bemade. Reinforcement shall not be bent and

formed at the end which will‘have the shortessubsequently straightened. Slurry from sawing, slab
longitudinal distance between this,joint and breaking, repair materials and other debris shall be

the joint in the adjacent lane(s). The prevented from entering joints and grooves in adjacent
longitudinal joint(s) between the existing areas.

joint(s) and the new expansion joint shall'be
constructed without tie bars and shall have
5 mm thick compressible foam within the
joint for the full depth of the concrete slab.

7 When a new joint is required holes shall be drilled
of the appropriate size and depth for dowels or tie bars
according to the type of joint. These holes shall be
The longitudinaldointbet th thoroughly cleaned of debris and dust. This shall

9 Joint between the new include but not be limited to the use of oil-free

contraction oI TGN n the adjacent compressed air at a pressure of not less than 0.5 N/mm
bay(s) shall be constructed with tie bars where

the exposedilength so permits. Dowels and tie bars shall comply with the requirements
of Clauses 1011 and 1012 respectively. Epoxy mortar
shall be to the manufacturer’s recommendation for this

existingdransverse joint.shall be ConStrUCteddspecific application.

with transverse joints to match expansion an
contraction joints,in the adjacent bay(s). The holes shall be filled with epoxy mortar, the mortar
Wheére the:repair length does not replace an being injected to the rear of the hole to avoid air
existing.expansion joint, one end joint shall entrapment. The dowel bars shall be inserted into the
be formed,as an expansion joint. Except for holes before the initial set of the mortar. If cartridges of
the.end joints,all transverse joints shall be ~ €poxy mortar are used they shall be inserted into each

formed torcoincide with the existing hole, the dowel bar inserted through the cartridges and
transverse joints. Where one end joint is an rotated for 1 minute to ensure that the epoxy mortar is
expansion joint, the longitudinal joint(s) well mixed. After insertion the dowels and tie bars shall

between the existing joint(s) and the new be within the specified tolerances for alignment.

March 199¢ 27

Volume 1 home page [



Downloaded from https://www.standardsforhighways.co.uk on 18-Oct-2025, Series 1000, published: Mar-1998

\Volume 1 Series 1000
Specification for Highway Works Road Pavements - Concrete and Cement Bound Materials

Where repairs straddle a movement joint with an 13 For Type 1 crack repairs, slots 25 - 30 mm wide by
adjacent slab, tie bars shall be omitted and the joint 470 mm long at 600 mm centres:and at right angles to
between the slabs debonded to ensure that movement the line of the crack shall be chased out to a depth such
patterns are not restricted. that, when bedded, the tie bars lie between 1/3 and 1/2

Where Appendix 7/1 or the drawings so require, full ba9f the depth of the slab belowjtheisurface.

replacement shall be made and this may require an  Holes of 25 mm - 30 mm diameter by 50 mm deep shall
expansion joint or a contraction joint to be provided atbe drilled at each end of the slot and the slots cleaned
the ends of the replaced bay. out using oil free compressed air.

8 Expansion joint filler shall be fixed to one of the When in a dry state the slots shall be primed and the
transverse joints. In the other transverse joint, staple tie bars placed inte.beds of epoxy mortar and
contraction joint groove forming strips or cork seal  covered to a minimum depth of 30 mm with the same
shall be fixed to the edges of the adjacent concrete. material.

If the repair is adjacent to another slab, bond betweenThe sides ©f the slots.shall be cleaned of loose material
the two slabs shall be prevented by providing full deptlnd the slots filled with thoroughly compacted epoxy or
5 mm thick compressible foam strips to Clause 1014 cementitious mortar as described in Appendix 7/2.

along the longitudinal joint between them. After curing a groove shall be sawn along the line of the

9 The sub-base layer and any separation membranerack and sealed in accordance with Clause 1016.
shall be reinstated as necessary to comply with Serie

800 and Clause 1007 respectively. 314 For Type 2 crack repairs drilling points shall be

marked out at a distance from the crack equivalent to
Defective sub-base material shall be removed and théthe depth of the slab, at 600 mm intervals along the
sub-base reinstated to the correct level with the mater@abck with alternate points on opposite sides of the
described in Appendix 7/2. Reinstatement of the sub- crack.

base shall be completed before new dowel and tie barﬁoles of 16 mm minimum diameter shall be drilled at

are fixed at the joints. right angles to the crack and at approximateft@éhe
10 New reinforcement shall be lapped and welded:orsurface of the slab to a depth which allows 50 mm
tied. The length of tied laps shall be 35 bardiameters cover atthe bottom of the slab. These holes shall be
450 mm whichever is the greater for longitudinal bars thoroughly cleaned of debris and dust.

and 300 mm for transverse bars. Welded laps shall be
150 mm minimum length unless a butt-weld precess h
been permitted in Appendix 7/1.

12 mm diameter grade 460 deformed steel tie bars shall
B8 notched at a point which will ultimately be 50 mm
below the slab surface when the bars are fully inserted
11 The reinstated concrete shall be placed; . spread, into the hole.

compacted and finished as specified in Clause 1025. Each hole shall be filled with epoxy mortar and its

Particular care shall be taken to.ensurefull compactio uantity adjusted to ensure that when the tie bar is fully
at the edges. The concrete shall be,normal or high ea

strength pavement concrete somaliiigiuith Clauses serted the level of the mortar is up to a point which is
1001 to 1005 and shall achieve the required 25 mm below the notch on the tie bar. Such adjustment

characteristic strength prighlls opening to Weaic of the epoxy mortar and the fingl insertion _of the tie bar

' shall be done rapidly to ensure its completion before the
initial set of the mortar. After the epoxy mortar has set,
the length of tie bar above the notch shall be broken off.
12 Stitched crack repairs shall be either Once all these bars have been broken off, the tops of all
these holes shall be filled with epoxy mortar.

Crack Repairs

Type 1 - Staple Tie Bar Repair
If cartridges of epoxy mortar are used the bars shall be
inserted through the cartridges and rotated for 1 minute
as described in Appendix. 7/2 and compliant with sub- to ensure that the adhesive is well mixed.

Clauses 13 andn14 of this Clause.

The extent of crack repairs shall be determined by
inspection after the surface has been cleaned.

Type 2 - Diagonal Tie Bar Repair
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Joint Grooves and Seals 2 Samples for testing shall be taken at the point of

S placing or from the relevant pavement layer.
15 Longitudinal joint grooves shall be recut where

directed in Appendix 7/2 using the following procedure.
The longitudinal joint shall be saw cut to a nominal 1035 General Requirements.for,Gement

width of 10 mm to encompass the existing joint and to Bound Materials
sufflrc:liir:; df[lathzg)r:]eggve tht\a/ve;]x?tlng)](isEﬁlant lant or Cement-bound materials shalbbe made and
approximately eep. Yvhere existing sealant ofe 4 cted as described'in the following Clauses. The
traces thereof cannot be removed within the 10 mm s

; L rmitted alternatives for-each part of the Works shall
cuts the groove shall be widened to enable all existingy . 4s describeddn Appendix 7/4
sealant to be removed. '

The groove sides shall be vertical, and the horizontal 2 Cement-bound materiais shall comply with Table

alignment of the groove shall be straight and parallel tc:)LO/8 and betested TRggagordance with Clause 1040.

the edge of the slab. Constituents

The concrete and sealant shall be removed between the

saw cuts without damaging the sides of the groove. Cemenigshall comply with Clause 1001 sub-

Clauses 3(i), 3(ii), and 3(iv). Water shall comply with
The base of the groove shall be formed to a uniform sub-Clause 1001 .4.
profile suitable for the application of debonding tape o

r : .
caulking material 4  Granular material for use in CBM shall comply

: _ with Clause 1037 or 1038 as appropriate. If
Any residual traces of sealant or detritus shall be blastfurnace slag aggregate is used it shall comply with
removed from the groove and the groove prepared forBS 1047 : 1983.

sealing in accordance with Clause 1016. . .
9 5 Cement for use in all cement-bound materials and

16 Transverse joint grooves shall be recut wheré  aggregates for use in CBM3, CBM4 and CBMS5 shall be
directed in Appendix 7/2 using the following proceduregelivered and stored in compliance with Clause 1021.

The transverse joint shall be saw cut to form a:groove
to satisfy the dimension of applied joint seals as

any necessary caulking material of atleasts mm  gppropriate manner described in Table 10/8. Where the
uncompacted depth and to encompass the existing joifix-in-plant method is used and materials are batched

The groove sides shall be vertical, andithe horizontal BY mass, the materials shall be batched and mixed in

alignment of the groove shall be straight afid,parallel tompliance with BS 5328 : Part 3. Where continuous
the line of the joint. mixers are used and materials are batched by mass, the

continuous mixers shall comply with Table 5 of BS

The concrete and sealant shall/be.removed between tkjgo5 - 1974 when tested in accordance with BS 3963.
saw cuts without damaging the sides of the groove.

Batching and Mixing

The base of the groove shall be formed in accordancelransporting

with Clause 1017. 7 Plant-mixed cement-bound material shall when

Any residual traces of séalant ordetritus shall be mixed be removed at once from the mixer, transported
removed from the groeve and the grooeve prepared fordirectly to the point where it is to be laid and protected
sealing in accordance with Clause 1016. from the weather both during transit from the mixer to

17 Unless cork sealants eomplying with Clause 1017the laying site and whilst awaiting tipping.

have been used,the joints shall.be sealed in accordartcaeyin
with Clause 1016 g
8 All cement-bound material shall be placed and

. spread evenly in such a manner as to prevent
1034 Summary-of Rates for Sampling and segregation and drying. Spreading shall be undertaken

Testing Concrete for Pavement Layers either concurrently with placing or without delay.

Roadbase cement-bound material shall be spread using
a paving machine or a spreader box operated with a
mechanism which levels off the cement-bound material
to an even depth.

1 Table 10/Z summarises the minimum rates of
sampling and testing of specimens for ensuring
compliance with the Specification.
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TABLE 10/7: Rates for Sampling and Testing Concrete for Pavement Layers

whichever is sooner

a) In situ density

b) Strength
be tested at 7 days.

compliance with BS 5328 : Part 4
-day results assessed in Clause

Clause Test Rate (the greater number shall be used)
1002 Air content a) Main slab
b) Slabs less than 300*m
1003 Density a) Main slab
b) Trial length
1004 Strength a) Main slab
b) Slabs less than 600*m
1005 Workability a) Main slab
b) Slabs less than 300*m
1016 Hot or cold Penetration test
applied joint
sealants
1019 Inspection of a) Main slab
dowel alignment
b) Slabs less
in length
c) Trial len
1026 Texture depth
work
1030 Wet lean concrete en per 80G m

0 be tested at 28 days.

1 per 300 rfior 6 per
1 per 20 m length

r 1000 m joint or at least 1 per day

joint per 1500 m length or 1 joint per 5 working days,
ichever is the sooner

a rate of 1 joint for up to each 100 joints

2 consecutive joints. If one defective, inspect next 3
consecutive joints

1 within 200 m of commencement of paving and
thereafter at least 1 set of 10 measurements per day's
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10/8:.Cement Bound Materials

Requirements Specimen Requirements

Moisture Minimum CompactionCuring Compressive Minimum 7 Day Cube
Content Compaction Strength Testing Compressive Strength N/mm
Average Individual
(Note 2)  (Note 3)

95% of cube Clause 1048S 1924: BS 1924: 4.5 2.5

density (Note 1) Part 2: Part 2: 1990
1990 Clause  Clause 4.2 or
4.2.6 BS 1881

(Part 116)
CBM1A ! 10.0 6.5
CBM2 | 1037 7.0 45
CBM2A 10.0 6.5
CBM3 | 1038 Mix-in-plant BS 1881 10.0 6.5

art 116)

CBM4 1038 10.0

CBM5 1038 13.0

NOTES:

1 The average in situ wet density of each group of five determinations carried out in accordance wi lau
average wet density of the corresponding group of five cubes made in accordance with Clause 1040.

2 The average strength of each group of five cubes made in accordance with Clause 1040 shall not be less than th
3 The strength of any individual cube made in accordance with Clause 1040 shall not be less than the strength indicated.
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9 Cement-bound material shall be spread in one layer (ii) Bituminous spraying in compliance with

so that after compaction the total thickness is as Clause 920 which shallrenly be applied when
specified. there is no visible water. When the cement-
bound material is likely to be expesed to high
temperatures and solar radiation, the
bituminous spray shall be blinded with light
coloured material in aceordance with sub-
Clause 920:6.

(i) Spraying with a‘euring compound in
compliancewith Clause 1027.

10 At longitudinal or transverse construction joints,
unless vertical forms are used, the edge of compacted
cement-bound material shall be cut back to a vertical
face where the correct thickness of properly compacted
cement-bound material has been obtained.

11 In the case of cement-bound sub-bases under a
concrete surface slab or continuously reinforced

concrete roadbase, longitudinal construction joints in (iv) Spraying with suitable plastic film which,
the sub-base shall be staggered by at least 300 mm from when hardened, shall be removed before
the position of the longitudinal joints in the concrete applying.any other pavement layer.

surface slab or continuously reinforced concrete

roadbase, and by 1 m for transverse joints. Whichever method is used, immediately prior to

overlaying with any bituminous layer a cationic
bituminous tack coat:shall be applied in accordance
with Clause 920 at a rate between 0.35 I/m2 to

12 Compaction shall be carried out immediately after0.55 I/mZ.

the cement-bound material has been spread and in such

Compacting

a manner as to prevent segregation. Preliminary Trial

13 Special care shall be taken to obtain full 17 At least 10 days before the start of the main
compaction in the vicinity of both longitudinal and cement-bound material works a trial area of at least
transverse construction joints. 400'm? shall be laid to assess the suitability of the

Rroposed materials, mix proportions, mixing, laying,
compaction plant and construction procedures. When
applicable the area shall include one longitudinal and
one transverse construction joint. The rate of testing for
the trial area shall not be less than that required by
Clause 1040. The trial area will only be accepted for
Hlain construction in the Permanent Works if it
complies with the Specification. The main construction
In the Permanent Works shall not start until the trial

15 The surface of any layer of cement-bound:materiagshows that compliance with the Specification is

shall on completion of compaction and immediately, attained. The materials, mix proportions, mixing,

before overlaying, be well closedpfree from movementaying, compaction plant and construction procedures
under compaction plant and from ridges, cracks, looseshall not be changed unless the Contractor lays a further
material, pot holes, ruts or othér defects. All loose, trial area to demonstrate the suitability of the proposed
segregated or otherwise defective areas shall’be changes or agrees the changes with the Overseeing
removed to the full thicknéss ef the layer, and new  Organisation.

cement-bound materialdaid and compacted.

14 Compaction shall be carried out in compliance wit
Table 10/8 and be completed within 2 hours of the
addition of the cement. The 2 hour period may be
varied if the preliminary trial described in sub-Clause
17 of this Clause indicates that this is necessary or
appropriate. After compaction has been completed,
compacting equipment shall not bear,.on cement-boun
material for the duration of the curing period.

Curing 1036 Cement Bound Material Category 1 and

. . . 1A (CBM1 and 1A)
16 Immediately on compléetion of compaction, the
surface of concrete or wetlean eoncrete or cement- 1 CBM1 and 1A shall be made from material which
bound roadbases and sub-bases shall be cured for a has a grading finer than the limits of Table 10/9.
minimum period of 7 days,by one of the following

methods: 2 In addition to the requirements of Table 10/8 the

average compressive strength determined after
(i) Covering with-an impermeable sheeting with immersion in water of five test specimens of CBM1 and
joints overlapping at least 300 mm and set to 1A prepared in accordance with Clause 1040 shall not
prohibit egress, of moisture. The sheeting shalle less than 80% of the average compressive strength of
be removed at the end of the curing period. five control specimens when subjected to the test
procedure described in BS 1924 : Part 2 : 1990, Clause
4.3. After the 7 days immersion period the specimens
shall not show any signs of cracking or swelling.
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TABLE 10/9: Material for CBM1 and 1A—Limit of 1038 Cement Bound Material Categories 3, 4

Grading and 5 (CBM3, CBM4 and/CBM5)
BS sieve size Percentage by mass passing 1 CBM3, CBM4 and CBMS5 shall be made from
50 mm 100 aggregates as in sub-Clause1001:6.
37.5 mm 95 . L
20 mm 45 2 The grading of the ‘aggregate shall be within the
10 mm 35 limits in Table 10/11.
5mm 25 . .
600 micron 8 TABLE 10/11: Materialfor CBM3, CBM4 and
300 micron 5 CBM5 — Range of Grading
75 micron 0 BS sieve size/|  Percentage by mass passing
Note: Nominal'maximum size
40 mm 200mm

D

The particle size distribution shall be determined by the washing apn

sieving method of BS 812 : Part 103 50 mm Rl -
37.5 mm 95-100 100
: 20 i 45-80 95-100
1037 Cement Bound Material Category 2 and
2A (CBM2 and ZA) 5 mm 25-50 35-55
600 micron 8-30 10-35
1 CBM2 and 2A shall be made from gravel-sand, a
150 micron 0-8* 0-8*

washed or processed granular material, crushed
concrete, crushed rock, all-in aggregate, blastfurnace 75 micron 0-5 0-5
slag or any combination of these. The material shall'fay|,.

within the grading limits of Table 10/10. : Ny _ )
The particle size distribution shall be determined by the washing

2 The material shall have a ten per cent fines value @id sieving method of BS 812 : Part 103.

50 kN or more when tested in accordance with BS 812 e 1 hoe

Part 111 except that the specimens shall be in_a.seaked

condition.

3 In addition to the requirements of Table 10/8 the 1039 Coefficient of Thermal Expansion
average compressive strength dete_rmlned gier To determine if the coefficient of thermal
immersion in water of five test specimens of CBM2 an

. . xpansion of CBM3, CBM4 or CBM5 composed of
2A prepared in accordance with Clause 1040 shall nOtcrL%she d rock or slag coarse aggregate is above or below

be less than 80% of the average compressive strengtfw X 1° per °C it shall be measured in a laboratory

five control specimens when subjected to the test .
procedure depscribed in BS 19241' Part 2¢: 1990 Clausgccredlted by UKAS for the test. T_he test procedure
) ) ! Shall be based on the method outlined in Current

gh‘zlfg :)E')crstrr\]gv\f;r?yziIﬂ?ﬁ;i?:cﬁi?\gogrt:vieslﬁﬁmmens Practice Sheet 3PC/06/01 ‘Thermal Movement of
ysig 9: Concrete’ by R D Brown, Concrete Journal; November

TABLE 10/10: Material for €BM2 and 2A—Range 1972. It shall be carried outin a temperature qontrolled
water bath on three test samples of nominal size 100 x

of Grading 100 x 500 mm water cured for at least 28 days at 20°C.
BS sieve size Percentage by:mass passing The change in length of the samples shall be measured
50 mm 100 as the temperature is raised in 20°C increments over the
375 mm 95-100 range 20 to 60°C and the results plotted to demonstrate
20 mm 45-100 that a reasonably linear relationship has been achieved.
10 mm 35-100 The coefficient of thermal expansion of each sample
g ;nsmmm 2155'2%0 shall be calculated from the linear change over the full
600 Mmicin . temperature range and the mean value determined.
300 micron 5-40
75 micron 0-10

Note:

The particle size distribution shall be determined by the washing and
sieving method of BS'812 : Part 103
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1040 Testing of Cement Bound Materials

Frequency of Sampling for Cube Specimens

1 Samples shall be provided in accordance with BS
1924 : Part 1: 1990, clause 5 from the laid cement-
bound material before compaction. One group of five
samples shall be provided from five locations equally
spaced along a diagonal that bisects each 800 m2
thereof laid each day.

Making of Cubes

2 One 150 mm cube shall be made from each sampje
taken in accordance with sub-Clause 1 of this Clause.

Mode of Operation

2 The gauge shall be used in‘thexdirect transmission
mode of operation.

Preliminary Checking

3 Prior to the preliminary trial and whenever the
constituents of the mix are altered the.cement-bound
Or Rdterial shall be checked by.the procedure given in BS
1924 : Part 2: 1990;.clause 3.7.4.

Field Density Determination

The determination of bulk density by direct
transmission shall be imaccordance with BS 1924 :

The cubes shall be made in accordance with BS 1924Part 2 - 1990, clause 3.7.8.

Part 2: 1990, clause 4.2.5 without further mixing of the
material and within 2 hours of the addition of the

cement. Cubes shall be cured and tested in accordancgy42 Special Requirements for Cement Bound

with Table 10/8.

3 To determine the wet density of cubes the mould
shall be weighed prior to making the cube and the ma
recorded. Immediately after completion of compaction
the cube and mould shall be weighed and the mass
recorded. These masses together with the nominal
volume of the mould shall be used to derive the wet
density of the cube.

Materials

Single

In situ wet density All-purpose

o . Dual 2 lane
4  The in situ wet density of a layer of cement-boundA”_purpose

material shall be taken as the average of the wet

densities at five locations equally spaced along &y, Pual 3 lane
diagonal that bisects each 800 m2 of part.thereof laid All-purpose
each day. The wet density at each location shall be the

average of two readings obtained in accordance with pyal 2 lane
Clause 1041 using a nuclear density gatige complyingyiotorway
with BS 1377: Part 9. The two‘readings shall be taken

at 180° to each other using the same source rod hole.

The source rod shall be lowered to within 25 mm of the

bottom surface of the layer. Readings shall be taken

within two hours of completing final compaction. Dual 3 lane
Motorway
1041 Use of Nuclear,Density Gauges with
Cement Bound Materials
Dual 4 lane
Standardisation of Nuclear Density Gauges Motorway

1 The operation, warming-up period, if any, and
standardisation of the gauge shall be carried out in
compliance with the manufacturer’'s recommendations.

gB Where required in Appendix 7/1, cement-bound

roadbase in flexible composite construction shall be

laid in individual widths with longitudinal construction
joints In locations as detailed below:

One longitudinal construction
joint at the centre line marking

One longitudinal construction
joint at the lane line marking

Two longitudinal construction
joints, one at each of the lane line
markings

Two longitudinal construction
joints, one at the lane line
marking and one at the edge line
marking between hard shoulder
and left hand lane

Three longitudinal construction
joints,one at each lane line
marking and one at edge line
markings between hard shoulder
and left hand lane

Four longitudinal construction
joints, one at each lane line
marking and one at the edge line
marking between hard shoulder
and left hand lane

The gauge shall be ealibrated in accordance with BS Longitudinal construction joints shall not be more than

1377 :Part 9. 150 mm from the centre of the centre line, lane line, or
edge line marking, with individual widths not
exceeding 4.75 m. Longitudinal construction joints
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shall not be located within the left hand lane of dual 1044 Pavements with an Exposed Aggregate

carriageways. At tapers and other changes in section tBencrete Surface

construction joint layout shall be as detailed on the

Drawings, and where necessary joints shall also be  General

permitted within 150 mm of the mid-point of the traffic

lane. 1 Pavements with aniexposed aggregate concrete
surface shall comply with all the.requirements of this
Series except where otherwise speeified in this Clause.

1043 Foamed Concrete 2 The Contractor shall.complete Appendix 10/1 and
1  For roads carrying 30 msa or less, foamed concreg!bmit this with hisitender documents. If after

used in reinstatements shall comply with the acceptance the"Contractorwishes to change the
requirements of the ‘Specification for the proposals contained in Appendix 10/1 this change shall
Reinstatement of Openings in Highways’ issued by thénly be with,the consentof the Overseeing

Highway Authorities and Utilities Committee. Organisation.

2 Forroads Carrying more than 30 msa, foamed 3 The concrete slab shall be laid in either a single
concrete used in reinstatements shall comply with the layer of inttwe,layers as stated in Appendix 10/1. If laid

following sub-Clauses (1043.3 to 1043.6). in two layers the surface’layer shall be laid

- .___monolithically with the Tower layer.
3 Foamed concrete used for backfilling excavations, Y Y

including trench reinstatement, under road pavements? ~ The Contractor shall carry out trials, as specified in
shall have the fo”owing Compressive Strengths: sub-Clauses 31 to 39 of this Clause, to demonstrate that

the materials, mix proportions and methods for
exposing the aggregate will meet the requirements of
this Clause.

i) A minimum compressive strength of 4 N/mm?
at an age of 7 days; and

i) A maximum compressive strength of _ _
10 N/mm?2 at an age of 7 days. Quality of Concrete in the Slab

The compressive strength shall be determineddby testihg The surface layer concrete shall comply with the
foamed concrete cubes which have been made in_ following requirements:-

accordance with BS 1881 : Part 108 except that the
foamed concrete shall be placed in the mould without
any tamping or vibration other than gently rocking the
mould on a firm base. The test cubesishall be cured,in

i)  The surface layer shall be not less than 40 mm
thick. The coarse aggregate shall comply with
the size requirements of Appendix 7/1;

accordance with BS 1881 : Part 111 and tested for i) For 10-6 mm coarse aggregate or 8-4 mm
compressive strength in accordance with BS 1881 : coarse aggregate as required in Appendix 7/1,
Part 116. the amount of aggregate retained on the 10 mm

sieve and 8 mm sieve respectively shall not
exceed 3% by mass. The aggregate passing
the 6 mm sieve and 4 mm sieve respectively
shall not exceed 10% by mass; and

4  All aggregate used in foamed eencrete shall pass a
5 mm sieve and shall comply.with'the M&F grading
limits given in Table 4 of BS 882 : 1992, Larger size
aggregate may be used provided it can be shown to be
practicable. iii) The fine aggregate grading shall comply with
Classification F of Table 5 in Clause 5.2 of
BS 882, except that not less than 99% of the
mass of the material shall pass the 2.36 mm
6 Reinstatement of the sub-base and base over the sieve.

foamed concrete/shall not be earried out until the
foamed concrete has attained sufficient strength to
allow compaction of the sub-base and base material.

5 After placing, foamed concrete shall not be
tamped, or otherwise.compacted.

iv) The coarse aggregate shall comprise at least
60% by mass of the oven dry constituents of
the concrete.

v) The polished stone value (PSV) and the
aggregate abrasion value (AAV) of the coarse
aggregate shall be as specified in Appendix
7/1. The flakiness index of the aggregate shall
not exceed 20.
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vi) Hardness and durability of the coarse Finished Surface Requirements
aggregate shall be as described in sub-Clause -
901.2. 7 The finished surface of the pavement shall comply

B _ with the requirements of Clause 702. Where a pavement
vii) The type of cement used in the concrete shallyrea does not comply with.the.Specificationfor
be limited to Class 42.5N/42.5R Portland  regularity, surface tolerance, thickness, material
cement complying with BS 12. The minimum properties or compaction or contains surface
cement content of the concrete shall be 375 depressions, the full@xtent of the surface which does
kg/m? and the maximum free water/cement  not comply with the Specification shall’be rectified by
ratio shall be 0.40. cutting out the full depth of the slab. It shall be replaced

viii) The total quantity of air entrained in the with a new slabcomplying with the procedures set out
concrete as a percentage of the volume of thé" Clause 1033 ta the extent required to obtain
fully compacted concrete shall be 5 + 1.5%. compliance with the Specification.

ix) The total air voids in the fully compacted  productiori of an Expesed Aggregate Surface
concrete shall not be greater than 8%.

8 In order to obtain a suitable exposed aggregate
General Construction Requirements surface the mainrequirement shall be the removal of
) ) . the surface mortar from the top of the slab to produce
6 The concrete paving equipment shall comply with 5, exposediaggregate finish. This objective may be
Appendix 10/1 as completed by the Contractor and  5chieved by the application of a suitable cement set

submitted at Tender stage for approval by the retarder which iSisprayed on the surface of the fresh
Overseeing Organisation before the work commencesggnerete immediately after it has been levelled and
The general construction requirements shall be in £ inished. Retarded mortar shall be removed by wet or
accordance vv_lth the requirements of t.hIS Series exceggry brushing as stated in Appendix 10/1, generally no
where otherwise stated in this Clause: sogher than 24 hours after concreting or after a suitable
i) The concrete carriageway paving operation  Intérval determined by trial, to achieve the requirements
shall be undertaken as not less than a single 0f sub-Clause 27 of this Clause.
lane width of construction using either
slip-form paving machines or fixed form Retarder

paving machines; 9 The composition and viscosity of the retarder shall

ii) The concrete surface layer shall'be fed, be such that it can be spread at an adequate and uniform
spread, compacted, regulated and finished, /rate over the surface of the concrete slab in order to
using equipment with elements to,obtain the ensure adequate aggregate exposure during the
required uniform distribution and bonded subsequent brushing operation.
embedment of the selected aggregate in the

finished road surface: 10 The retarder shall contain a pigment in sufficient

guantity to give an even uniform colour after it has been

iii) The spread concretesshall be compacted in  sprayed on to the slab surface. The pigment shall be
such a manner that base layer conerete is nofully degraded by exposure to ultra-violet light without
drawn into the suffacing and selected leaving any residue that is detrimental to the surface of
aggregate is uniformlyspresent in the finishedthe concrete.

road surface; 11 The chemical composition of the retarder and of

iv) The surfacesayer shall be compacted and  the curing compound shall be such that they do not
shaped to line and level by a combination of react adversely following the application of the curing
either intérnal vibration and fixed conforming compound to the exposed aggregate surface.

plate or'vibrating conforming plate; and 12 The Contractor shall use the retarder which he has

v) The final regulation of the surface layer shall nominated in Appendix 10/1. This shall be of a type
be provided by a transverse finishing screed iand composition to satisfy the requirements of this
advance of a longitudinal oscillating float in Clause.
accordance with Clause 1024, travelling
across the slab before the application of
retarder.
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Application of the Retarder 21 The Contractor shall complete the process of
exposing the aggregate before the retarder becomes
13 The retarder shall be spread evenly on to the ineffective. Failure to do so shall entail the remedial

surface of the wet concrete slab as soon as practicablg,aasres specified in sub-Clauses 29 and. 30 of this
after the surface layer has been levelled and finished, )4 ;se.

a spray bar over the full width of the slab in one pass.

To achieve this uniformity of spread, the spraying Brushing System

system shall consist of a spray bar, provided with

nozzles, mounted on a machine spanning the slab. 22 Sufficient brushing capability shall always be
Temporary works materials and equipment shall be  maintained on Site to complete the exposure of the
chosen in order to permit inspection to ensure adequadggregate before thewretarder becomes ineffective. An
coverage of retarder immediately after spraying and adequate back-up brushing facility shall be available on
before protection of the surface. the Site at all times for.use in case of a breakdown of

14 Before commencing work, the level of the spray the brushingreguiom e

bar, the rate of delivery of the retarder from the nozzleg3 The brushing equipment nominated by the

of the spray bar, and the forward speed of the sprayingontractor in Appendix 10/1 shall be used to produce
machine shall be adjusted to achieve the required ratean even texture.on.the surface of the slab. Brushing
of spread. Means shall be provided and steps shall beshall be earried out'in the longitudinal direction of the
taken to avoid excess retarder flowing on the surface épncrete slab.

the slab. 24 The brushing equipment shall be capable of

15 Back-up spraying equipment shall be available onmaintaining an adequate brush rotational speed which

the Site at all times for use in case of a breakdown of In"canjunction with the forward working speed is

the spraying machine. sufficient to.remove the surface mortar. Adequate dust
suppression and collection measures shall be in

Protection of the Surface after the Application of'the ‘eperation at all times.

Retarder 25 When complying with the requirements of sub-

16 The finished surface of the pavement concrete aftédause 19 of this Clause, the wheels of any brushing

application of retarder shall be protected against equipment which may run on the slab shall be fitted
precipitation, moisture loss, contaminatiofl and with tyres with a shallow tread pattern and a low
dispersal of the retarder by air movemefts as stated irflflation pressure and be sufficiently wide to avoid
Appendix 10/1. This protection shall be applied damage to the concrete.

immediately after the application of theretarder. _
o _ . Protection of the Surface Layer After Exposure of
17 Where waterproof sheeting is used it shall.be laid'the Aggregate

onto the surface of the concrete immediately afterthe

retarder has been sprayed. It shall be rétained in 26 Within one hour of completing exposure of the
position until immediately priorto expdsing of the aggregate the surface shall be dampened with water. A
aggregate. curing compound shall be applied to the entire exposed

aggregate surface of the slab in accordance with Clause
1027. In wet weather the curing compound shall be
applied as soon as practicable after the rain stops. The
surface may, alternatively, be covered by hessian
provided it is maintained in a wet condition at all times
during the curing period of the concrete.

18 The protection system'shall not adversely affect
either the finish, the line or the:level of the concrete
surface or the even distribution of the retarder in any
way. Where sheeting is used, any-air bubbling or
blistering shall be prévented.

Exposing the Aggigal QEiiRee Surface Texture Depth and Remedial Measures

19 Brushing equipment shall be used to expose the
concrete surface aggregate. Where the brushing
equipment runs on the.slab the concrete shall have
gained sufficient strength to avoid any damage to the
concrete.

27 The texture depth of the surface of the concrete
shall be measured by the sand patch method described
in BS 598 : Part 105. The average texture depth of each
1000 m section of carriageway lane, or each carriageway
lane where less than 1000 m, shall comply with the

20 Removal ofithe protection system shall take placerequirements of Appendix 7/1. Any individual result

as brushing proceeds. If waterproof sheeting is used ashall be neither greater than the maximum, nor be less
a protection system it shall be maintained in position than the minimum value of texture depth stated in

until immediately in advance of the brushing operationAppendix 7/1.
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28 During brushing initial interim spot check 36 The materials including all the aggregates, plant
measurements of the surface texture depth shall be and equipment used in the preliminary trials shall be
made as soon as it is considered that the required  equivalent to that which will be used in the Trial
texture depth has been reached. This shall continue Length.

until the specified texture depth has been achieved.

29 Inthe eventthat it is not possible to achieve the Trial Length

specified minimum texture depth by further exposure, 37 In addition to the'réquirements,of Clause 1028, the
the Contractor shall treat the surface in accordance wilsxture depth shall be tested for compliance in

Clause 1029 to achieve the specified texture depth. Thiscordance with sub-Clauses. 38 and 39 of this Clause.

treatment shall not be applied until the concrete has
reached an age of 28 days and shall not affect the 38 Texture depth shall be,assessed by the sand patch

reql:)irzegr)nents of sub-Clauses 702.2 to 702.4 and 702.%2??;&]:%;3‘?“3052; |||ef2%g]wotfht2%:ggégeur}%t?nand
to 702.9. )

BS 598 : Part 105:
30 Failure to achieve a satisfactory minimum texture

depth by mechanical means shall result in removal of 39 During the conSHUEHORYOT the .Tf'a' Len.gth, spot
the full thickness of the slab to the extent required to checkssshall be made as soon as it is considered that the

permit reconstruction of the slab in accordance with thrgquired texture deptiyhas been reached. Should the

Specification. Where the maximum texture depth is texture\dépth belieuneito be inadequate, further .
exceeded suitable remedial measures shall be exposure Ohipeaggregate shall be ur_1dertaken until the
employed specified texture depth has been achieved. Where the

texture depth'is not achieved, and the trial was intended

Preliminary Trials to form part of the running surface of the permanent
works, the remedial measures described in sub-Clauses

31 The Contractor shall carry out preliminary trials to 29 and 30 of this Clause shall apply.

demonstrate to the Overseeing Organisation, not less

than one month prior to the commencement of the trial

length referred to in sub-Clauses 37 to 39 of this

Clause, the materials, mix proportions and methods for

achieving the texture depth requirements defined in

Appendix 7/1.

32 Preliminary trial panels shall be constructed, off-
line incorporating a top surface of expesed aggregate
concrete similar to that specified for'the permanent
works. These panels shall be 20 m long and net less
than 100 mm deep, and the maximum intended paving
width. They shall be used to enable the Contractor to
determine the required application rate of the retarder
and the amount of brushing/equired to achieve the
specified texture depth.

33 The trial panels may alternatively be constructed
on-site, but in this case, they may only form part of the
permanent Works if they meet all the requirements of
the Specification, otherwise they shall be removed after
they have served their purpese.

34 The surface texture depth shall be determined by
sand patch tests at approximately'2 m spacings along a
diagonal linesacross each trial panel, and shall follow
the procedure in BS 598 : Part 105.

35 The average value of each set of 10 individual
measurements shall be taken as the resulting texture
depth which shallbe assessed against the Specification.
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