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ROAD PAVEMENTS - GENER

701  (05/02) Pavement Construction

1 Road pavements shall be constructed from one of
the permitted options described in Appendix 7/1 and in
compliance with this Series and the appropriate Clauses
of Series 800, 900 and 1000.

2 (05/02) The Contractor shall, in his choice of
permitted materials for sub-bases and bases, have
regard to the nature of those materials and of the
subgrade or any capping and the need to protect them
from deterioration due to the ingress of water, the
adverse effects of weather and the use of constructional
plant. The Contractor shall programme the laying and
compaction of the sub-base and the subsequent
pavement courses and take such other steps as may be
considered necessary, to afford protection to the base,
sub-base and subgrade.

#702  Horizontal Alignments, Surface Levels
and Surface Regularity of Pavement Courses

Horizontal Alignments

1 Horizontal alignments shall be determined from
one edge of the pavement surface as described in
Appendix 1/12. The edge of the pavement as
constructed and all other parallel alignments shall be
correct within a tolerance of 25 mm therefrom, except
for kerbs, channel blocks and edge lines which shall be
laid with a smooth alignment within a tolerance of
±13 mm.

Surface Levels of Pavement Courses

2 The design levels of pavement courses shall be
calculated from the vertical profile, crossfalls and the
pavement course thicknesses described in
Appendix 7/1. The level of any point on the constructed
surface of the pavement courses shall be the design
level subject to the appropriate tolerances stated in
Table 7/1.
Amendment - May 2002
TABLE 7/1: (05/02) Tolerances in Surface Levels of
Pavement Courses

Road surfaces

- general ± 6 mm

- adjacent to a surface water channel* + 10 - 0 mm

Binder course * ± 6 mm

Top surface of base in pavements without
binder course * ± 8 mm

Base other than above * ± 15 mm

Sub-base under concrete pavement surface
slabs laid full thickness in one operation by
machines with surface compaction ± 10 mm

Sub-bases other than above + 10 - 30 mm

* Where a surface water channel is laid before the
adjacent road pavement layer the top of that layer,
measured from the top of the adjacent edge of the
surface water channel, shall be to the tolerances given
in Table 7/1.

3 (05/02) Notwithstanding the tolerances permitted in
surface levels of pavement courses, the cumulative
tolerance shall not result in a reduction in thickness of
the pavement, excluding the sub-base, by more than
15 mm from the specified thickness nor a reduction in
the thickness of the bituminous surface course by more
than 5 mm from that specified.

4 For checking compliance with sub-Clause 2 of this
Clause, measurements of the surface levels of all
courses will be taken on a grid of points located as
described in Appendix 7/1. In any length of pavement,
compliance shall be deemed to be met for all surfaces,
other than the final road surface, when not more than
one of ten consecutive measurements taken
longitudinally or one in any transverse line, exceeds the
tolerances permitted in Table 7/1, provided that this one
measurement shall not exceed by more than 5 mm the
tolerance for the course concerned. For the final road
surface the tolerance given in Table 7/1 shall apply to
any point on that surface.

Surface Regularity

5 (05/02) The longitudinal regularity of the surfaces of
surface courses, binder courses, bases in pavements
without binder course and concrete slabs shall be such
2
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that the number of surface irregularities is within the
relevant limits stated in Table 7/2.

An irregularity is a variation of not less than 4 mm or
7 mm of the profile of the road surface as measured by
the rolling straight-edge, of the type designed by the
Transport and Road Research Laboratory set at 4 mm or
7 mm as appropriate, or equivalent apparatus capable of
measuring irregularities within the same magnitudes
over a 3 m length. No irregularity exceeding 10 mm
shall be permitted.

6 (11/02) Prior to checking any final road surface,
binder course or top surface of base in pavements
without binder course for level, regularity or
macrotexture depth, it shall be cleaned of loose or
extraneous materials. These operations shall be carried
out without damaging the surface of the pavement, as
soon as possible and within 3 days of construction of the
pavement.

7 Compliance with Table 7/2 shall be checked by the
rolling straight - edge along any line or lines parallel to
the edge of pavement on sections of 300 m at regular
intervals as stated in Appendix 7/1, whether or not it is
constructed in shorter lengths. Sections shorter than
300 m forming part of a longer pavement shall be
assessed using the number of irregularities for a 300 m
length pro-rata to the nearest whole number.

Where the total length of pavement is less than 300 m,
the measurements shall be taken on 75 m lengths.

8 Pavements shall be measured transversely for
irregularities at regular intervals as stated in
Appendix 7/1, by a 3 m long straight-edge placed at
right angles to the centre line of the road. The
maximum allowable difference between the pavement
surface and the straight-edge shall be 3 mm.

9 A straight-edge 3 metres long, shall be used to
check longitudinal surface regularity in the following
cases:

(i) (05/02) for lengths of less than 75 m of
surface course, binder course, top surface of
base in pavements without binder course and
concrete slabs;

(ii) where use of the rolling straight-edge or
equivalent apparatus is impracticable;

(iii) for all lengths of sub-base under concrete
pavement slabs laid full thickness in one
operation by machine with surface
compaction.

The maximum allowable difference between the surface
and the underside of the straight-edge, when placed
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parallel with, or at right angles to, the centre line of the
road shall be:

Amendment - November 2002
for pavement surfaces 3 mm

(05/02) for binder courses 6 mm

(05/02) for the top surface of base
in pavements without binder course 6 mm

for sub-bases under concrete
pavements (as in (iii) above) 10 mm

BLE 7/2: (05/02) Maximum Permitted Number of
rface Irregularities

Surfaces of Surfaces of lay-bys,
carriageways, service areas, all
hard strips and bituminous binder
hard shoulders courses and top

surface of bases in
pavements without
binder courses

rregularity  4 mm  7 mm  4 mm  7 mm

ength (m) 300 75 300 75 300 75 300 75

ategory A* Roads  20  9   2  1  40 18   4  2

ategory B* Roads  40 18   4  2  60 27   6  3

he Category of each section of road is described in
pendix 7/1.

ectification

(11/02) Where any pavement area does not comply
ith the Specification for regularity, surface tolerance,
ickness, macrotexture depth, material properties or
mpaction, the full extent of the area which does not
mply with the Specification shall be made good and
e surface of the pavement course shall be rectified in
e manner described below:

(i) Unbound and hydraulically bound materials

The top 75 mm shall be scarified, reshaped
with material added or removed as
necessary, and re-compacted. The area
treated shall be not less than 20 m long and
2 m wide. For hydraulically bound materials,
all rectification shall be completed within
48 hours of the binder being added to the
material.

(ii) (05/02) Cement bound sub-bases and bases

The method of correction will depend on the
period which has elapsed between detection
of the error and the time of mixing of the
material. If this is less than 4 hours, the
surface shall be scarified to a depth of not
3
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less than 50 mm, surplus material removed or
freshly mixed material added as necessary,
and re-compacted in accordance with the
Specification. If the period is
4 hours or more the full depth of the layer
shall be removed from the pavement and
replaced with material in accordance with
the Specification. In either case the area
treated shall be at least 5 m long and the full
width of the paving laid in one operation. If
the Contractor proposes rectification within
7 days of laying he shall comply with
sub-Clause 1048.4. Alternatively, for
sub-bases under concrete pavements the
Contractor may make up low areas to a level
within the tolerances of this Clause with a
1:4 cement and sand mortar or with 3 mm
size fine graded surface course complying
with BS 4987 : Part 1.

(iii) (05/02) Bituminous bases

With coated macadam or asphalt bases, the
full depth of the top layer as laid shall be
removed and be replaced with fresh material
laid and compacted in accordance with the
Specification. Any area so treated shall be at
least 5 m long and the full width of the
paving laid in one operation. Alternatively
for low areas in bituminous bases to be
overlaid with a binder course, the Contractor
may make up the level with additional binder
course material.

(iv) (11/02) Surface courses, binder courses and
top surface of bases in pavements without
binder course

These shall have the full depth of the course
removed, or in the case of base in pavements
without binder course, the topmost layer, and
replaced with fresh material laid and
compacted in accordance with the
Specification.

The area rectified shall be the full width of
the paving laid in one operation, and at least
5 m long if binder course or base on
pavements without binder course, or 15 m if
surface course.

Where the number of surface irregularities
exceeds the limits in Table 7/2, the area to be
rectified shall be 300 m or 75 m long as
appropriate and the full width of the lanes
affected, or such lesser length as necessary
to make the number of surface irregularities
conform with the limits and shall be the full
width of the lanes affected.
Amendment - November 2002
Checking of the surface course for
compliance with this Clause shall be carried
out as soon as possible after completion of
the surfacing and remedial works completed
before the road is opened to traffic.

Where the macrotexture depth requirement
is not met for:

(a) a section 1000 m in lane length; or

(b) the full lane length of a section less than
1000 m long as the balance of a
complete scheme; or

(c) the full lane length of a scheme less than
1000 m long;

then sufficient 50 m lengths shall be
replaced, starting with that length having the
least macrotexture depth, until the average
requirement for the section length is
complied with.

A minimum length of 50 m and the full lane
width shall be removed and replaced either:

(a) (05/02) to the full depth of the surface
course; or

(b) to a depth of 20 mm when replaced by
the repave method process in
compliance with Clause 926.

Areas to be removed shall be delineated both
longitudinally and transversely by saw
cutting prior to the material being removed.
Joints shall be formed either by coating the
exposed sawn face with hot bitumen or
heating by a suitable heater. The heater shall
raise the temperature of the full depth of the
course immediately before laying the new
material to a figure within the range of
minimum rolling temperature and maximum
temperature at any stage specified for the
material and for a width of not less than
75 mm.

(v) Concrete slabs

Concrete slabs shall be rectified by planing,
grinding or bump cutting. Large depressions,
which cannot be dealt with in this way, shall
be rectified by cutting out the surface and
replacing by a thin bonded surface repair
complying with Clause 1032.

Retexturing of hardened concrete shall be
carried out by sawing grooves in accordance
with the Specification. Texturing of replaced
surfaces shall be by brushing in accordance
with the Specification. Where the slab
cannot be rectified as above, the full depth of
4
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slab shall be removed and replaced with a
slab constructed in compliance with
Clause 1033 to the extent required to obtain
compliance with the Specification. Remedial
works involving the placing of fresh
concrete shall be completed in sufficient
time for the concrete strength to have
developed as required in Clause 1048, before
that section of pavement is opened to traffic.

703  (05/01) Not used

704  (05/01) Not used

705  (05/01) Not used

#706  (05/01) Excavation, Trimming and
Reinstatement of Existing Surfaces

General

1 The Contractor shall not excavate pits, trenches or
other openings in paved areas which have been
constructed as part of the Permanent Works in order to
construct other parts of the Works, including Statutory
Undertakers and other service works, except with the
prior approval of the Overseeing Organisation.

2 Where excavation and trimming of existing paved
areas and highways not constructed as part of the
Permanent Works are required in Appendix 7/2, they
shall be carried out and reinstated in compliance with
this Clause and with any additional requirements
described in Appendix 7/2. Excavations shall be carried
out to the dimensions described in Appendix 7/2, or, if
not so described, to the minimum dimensions, subject
to sub-Clause 3 of this Clause, necessary to carry out
the work.

Excavations

3 (05/02) Excavations in existing pavements and other
paved areas, except those described in sub-Clause 4 of
this Clause, including surfacing, base and sub-base,
shall be cut to neat lines to dimensions at least 75 mm
greater on each side than the dimensions of any further
excavation below formation level. Excavations in
capping shall be taken at least 75 mm outside the
dimensions of any excavation below. Road surfacing of
bituminous material shall be cut back by sawing or
planing to a further 75 mm on each side. Planing shall
be carried out in accordance with Clause 709. Concrete
surfacing and concrete bases, except CBM, shall be cut
Amendment - May 2002
back by sawing by at least 300 mm on each side to the
level of any reinforcement in reinforced slabs and to the
full depth of the slab in unreinforced slabs.

If excavations are required to inspect the condition of
lower layers, each layer shall be excavated separately
and cleaned of debris to permit inspection.

4 Concrete blocks, clay pavers and precast concrete
flags, kerbs and channels shall be lifted without cutting,
to the nearest joint satisfying sub-Clause 3 of this
Clause and carefully stored for re-use or dealt with as
described in Appendix 2/3. In situ kerbs and channels
shall be broken out to at least 150 mm beyond the
excavation.

Reinstatement of Paved Areas

5 (05/02) For roads designed to carry traffic loading of
120 msa or less, reinstatements of openings in highways
shall comply with the ‘Specification for the
Reinstatement of Openings in Highways’ issued by the
Highway Authorities and Utilities Committee.

The same requirements shall apply for roads designed
to carry traffic loading of more than 120 msa except
where otherwise stated in the appropriate Clauses of the
Specification for Highway Works including the
requirements of Appendix 7/2.

6 Where foamed concrete is used for the
reinstatement of openings in roads carrying more than
30 msa, the requirements of the foamed concrete shall
comply with Clause 1043.

7 Immediately before bituminous layers are
reinstated, the edges of the existing material shall be
cleaned of all loose material and be coated with an
appropriate hot bituminous binder, or equivalent
treatment. Where joints in concrete slabs are affected
by the excavation they shall be reinstated by cutting
back to at least 0.5 m on each side of a transverse joint
and forming an expansion joint on one side of the
excavation and a contraction joint on the other and
provide longitudinal joints where necessary in the same
line before reinstatement in compliance with Series
1000 to match the existing construction.

Reinstatement of Other Areas

8 Where the excavation affects grassed areas,
unpaved footpaths, footways, verges and bridleways
they shall be reinstated to match the existing surface,
after backfilling with acceptable material described in
Appendix 7/2 to a depth of not less than 150 mm below
5



Volume 1
Specification for Highway Works

Series 700
Road Pavements - General

D
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.s
ta

nd
ar

ds
fo

rh
ig

hw
ay

s.
co

.u
k 

on
 0

2-
M

ay
-2

02
4,

 S
er

ie
s 

07
00

, p
ub

lis
he

d:
 N

ov
-2

00
2

Junctions Between New Pavement Construction and
Existing Pavement or Other Paved Areas

9 Where new pavement construction abuts an
existing bituminous pavement which has to be reduced
in level or overlaid to match alignment and levels, the
existing surface shall be trimmed by the minimum
amount of cold-milling (planing) to a depth which will
allow the specified thickness of new construction to be
laid, the edge being trimmed and treated in compliance
with this Clause. Where the difference in level makes it
necessary, a regulating course as described in
Appendix 7/1 and specified in Clause 907 shall be
provided. The locations of areas to be trimmed are
given in Appendix 7/2.

10 (05/01) Junctions between concrete pavements and
between concrete and bituminous pavements shall be
constructed as described in Appendix 7/2. Junctions in
porous asphalt surfacing shall comply also with
Clause 938. Junctions between porous asphalt surfacing
and other pavement surfaces shall be constructed as
described in Appendix 7/2.

(05/01) Compressed Air

11 When compressed air is used to clean dust, dirt and
debris from prepared faces of existing concrete or
bituminous pavements which are otherwise ready for
reinstatement, only oil-free compressed air shall be
used and this shall be at a pressure of not less than
0.5 N/mm2.

707  Breaking Up or Perforation of
Redundant Pavement

1 Where redundant pavement construction is to be
perforated or broken up, the pavement shall be treated
as described in Appendix 7/6.

708  (05/01) Not used

709  (05/01) Cold-milling (Planing) of
Bituminous Bound Flexible Pavement

1 Where cold-milling of bituminous bound flexible
pavement is required, the area of carriageway to be
milled shall be removed by a suitable milling machine
to the requirements specified in Appendix 7/9. The
process shall be carried out so as not to produce
excessive quantities of dust, which shall be minimised
by damping with water sprays.

2 The cut edges shall be left neat, vertical and in
straight lines. The Contractor shall brush and sweep the
milled surface by mechanical means to produce a clean
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Amendment - May 2001
d regular running surface with a groove depth not
eater than 10 mm, and with a uniform texture.

Carriageways shall be milled to the tolerance of
6 mm. If the tolerances in this Clause are exceeded,
e full extent of the area which does not comply shall
 rectified by further milling or by regulating with
aterials in accordance with Clause 907.

Existing ironwork shall not be disturbed by the
illing action. Where necessary, surfacing in the
cinity of ironwork and in small or irregular areas shall
 cut out by pneumatic tools or other suitable methods
d removed.

Where milling is carried out on a carriageway open
 traffic, temporary ramping to ensure the safe passage
 vehicles shall be provided in accordance with the
quirements of Appendix 1/17.

If the milled surface profile varies by more than
 mm, when measured transversely or longitudinally
 a 3 metre straight edge, adjustments or replacements
all be made to the cutting teeth on the milling drum
fore work continues. Any discontinuity between
jacent milling passes exceeding 10 mm, when
easured transversely by a 3 metre straight edge, shall
 rectified by further milling or regulating before
acing bituminous materials.

Where milling is required over extensive areas, the
ontractor shall programme the work to allow removal
 full lane widths unless this is impracticable. The
ontractor shall notify his proposed programme of
illing to the Overseeing Organisation prior to
mmencement of the work.

Immediately after milling, surplus materials shall
 removed by a machine of suitable and efficient
sign and the milled surface swept to remove all dust
d loose debris.

The material removed from the carriageway shall
 removed from site, unless otherwise described in
ppendix 2/3. No stockpiling shall be allowed on Site
less the material is to be used in the Works.

Carriageways which are closed to traffic to permit
illing shall be resurfaced after milling prior to
opening the carriageway to traffic unless otherwise
reed by the Overseeing Organisation.

When specified in Appendix 7/9, 48 hours prior to
ld-milling the Contractor shall carry out a sweep of
e area(s) to locate any buried metalwork within the
yer to be cold-milled. The sweep shall be carried out
ith electronic detection equipment suitable for the
rpose. The surface shall be clearly marked above all
jects to show their detected extent. The objects shall
 referenced and their location and depth reported to
e Overseeing Organisation within 6 hours of
6
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discovery. Surfacing in the vicinity of such objects shall
be excavated using pneumatic tools or other suitable
methods.

710  (05/01) Testing for Constituent Materials in
Recycled Coarse Aggregate and Recycled
Concrete Aggregate

Scope

1 This Clause specifies the basic procedure and test
methods for the examination of recycled coarse
aggregate and recycled concrete aggregate for the
purpose of identifying and quantifying constituent
materials. Test sieves shall comply with BS 410.
Sampling and testing of aggregates shall comply with
BS 812, Parts 101 and 102.

Quality Control Procedure

2 The quality control procedure shall be in
accordance with the ‘Quality Control - Production of
Recycled Aggregates’ published by Construction
Research Communications (CRC). The results of all
quality control checks carried out by the Contractor
shall be compiled in accordance with the procedure set
down in the above document and with those in this
Clause. These shall be delivered promptly to the
Overseeing Organisation on request.

Test Principle

3 The method requires the visual recognition and
quantification of the constituents of a sample of a
recycled aggregate. This work shall be carried out by a
suitably trained laboratory technician who has
demonstrated his competence to classify the
constituents in the sample in accordance with this
Clause. This shall be achieved by hand-sorting particles
from a test sample of coarse aggregate and visually
assessing into the following component parts:

(i) concrete;

(ii) normal weight aggregates;

(iii) masonry (brick & block, other than ultra-
lightweight block masonry) OR block
masonry classified as having a particle
density apparently less than 1500 kg/m3 but
greater than or equal to 1000 kg/m3, unless
proven otherwise;

(iv) ultra-lightweight block masonry with a
particle density less than 1000 kg/m3;

(v) asphalt;
Amendment - May 2001
(vi) foreign materials such as metal, clay lumps,
plastics, wood, glass etc.

The mass of each of these groups shall be determined in
accordance with sub-Clause 6 of this Clause. It shall
then be expressed as a percentage of the total mass of
the test portion as specified in sub-Clause 7.

Apparatus

4 The following apparatus shall be used:

(i) Oven, thermostatically controlled to
maintain a temperature of 40°C within a
tolerance of ± 5°C;

(ii) Balance, of adequate capacity readable and
accurate to ± 0.1% of the mass to be
weighed;

(iii) Test sieves, 63 mm and 10 mm aperture.

Sampling

5 The sample shall be taken in accordance with the
procedures described in BS 812 : Part 102, Clause 5.
The sample shall be reduced in accordance with the
procedures specified in BS 812 : Part 102, Clause 6.

To assist the visual examination of particles, it may be
beneficial to wash the sample before drying.

The sample shall be dried at a temperature of 40°C
within a tolerance of ± 5°C until it has constant mass.
The entire sample shall then be thoroughly sieved on
the 63 mm sieve specified in sub-Clause 4 of this
Clause in order to remove oversize fractions. All
particles retained on the 63 mm sieve shall be
discarded.

The sample shall then be further reduced in accordance
with BS 812 : Part 102, Clause 6 to produce duplicate
test portions. The mass of each test portion shall be
recorded as M

total
. Both test portions shall then be

thoroughly sieved on the 10 mm sieve in order to
remove undersize fractions. All particles passing the
10 mm sieve shall be discarded.

Both remaining duplicate portions are to be tested. Each
of these portions shall consist of not less than
500 particles. The mass required to provide
500 particles is dependent on the particle size
distribution and the particle density of the aggregate.
Table 7/3 provides guidance on the mass that is likely to
be required to give 500 particles.
7
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TABLE 7/3: (05/01) Minimum Mass of Each Test
Portion

Upper aggregate size D Test portion mass
(minima)

mm (kg)

63 50
40 15
32 8
28 5
20 2
16 2
14 1

Test Procedure

6 The particles of the test portion shall be spread
onto a flat surface and separated by hand into the
following groups:

• concrete;

• normal-weight aggregates;

• masonry;

• ultra-lightweight block masonry;

• asphalt;

• foreign materials.

Each group shall be weighed and the respective masses
recorded as:

• M
concrete

• M
normal-weight aggregates

• M
masonry

• M
ultra-lightweight block

• M
asphalt

• M
foreign

• Sum is the total of the above

• M
fines

 = M
total

 - Sum

Repeat the procedure using the duplicate test portion.

Calculation and Expression of Results

7 The percentage by mass P of particles in each
group shall be calculated from the following equation:

P
subscript

 = M
subscript

 x 100/M
total

Report the results as the mean of the values obtained
from the two test portions. Record the values to the
nearest 0.2%.

Test Report

8 The test report shall include the following
information:
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Amendment - May 2001
(i) reference to this test method;

(ii) identification of the sample;

(iii) identification of the laboratory;

(iv) sample reception date;

(v) a statement classifying the aggregate type,
and identifying the sample as either
conforming to or not conforming to the
requirements of Table 10/2;

(vi) additional observations, comments and other
sample data.

ppendix 7/10 should be used to record the test results
nd the calculations made from them.

11  (05/01) Overband and Inlaid Crack Sealing
ystems

Overbanding and inlaid crack sealing systems shall
ave current British Board of Agrément HAPAS
BBA/HAPAS) Roads and Bridges Certificates. If no
BA/HAPAS certificates have been issued, then in the

nterim, only overbanding and inlaid crack sealing
ystems approved by the Overseeing Organisation shall
e used.

A crack sealing system with a current
BA/HAPAS certificate shall only be installed by a
ontractor approved by the Certificate Holder as an
pproved Installer for that system.

verbanding Crack Sealing Systems

The installed width and nominal thickness of
verbanding sealants applied on the road surface shall
ot exceed 40 mm and 3 mm respectively.

nlaid Crack Sealing Systems

The inlaid crack sealing system BBA/HAPAS
rade Classification required for each location shall be

s specified in Appendix 7/11.

hippings

The minimum polished stone value of the source
ggregate for chippings applied to the surface of
verbanding and inlaid crack sealing systems,
etermined in accordance with BS 812 : Part 114, shall
e as specified in Appendix 7/11.

nstallation and Quality Control Procedures

The installation and quality control procedures for
verbanding and inlaid crack sealing systems shall be in
ccordance with the BBA/HAPAS Certificate for each
ystem and the current Method Statement agreed by the

BBA. The results of all quality control checks carried
8
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out on site by the Contractor and quality assurance
information compiled in accordance with the
requirements of the BBA/HAPAS Certificate, including
results from BBA surveillance visits, shall be made
available to the Overseeing Organisation on request.

Initial skid resistance

7 The minimum wet skid resistance value of
overbanding and inlaid crack sealing systems when
newly installed shall not be less than 60 when
determined using the portable skid resistance tester
(pendulum) in accordance with Road Note 27, except
that for sealant widths less than 75 mm, the narrow
slider shall be used over the full 126 mm sliding length
utilising the normal slider scale C.

712  (05/01) Maintenance of Arrester Beds

1 The locations and maintenance requirements of
arrester beds are given in Appendix 7/12. Generally the
arrester beds comprise an area of ground excavated and
replaced with a granular material and having a paved
approach.

2 The Contractor shall provide advance signing
indicating that an arrester bed is closed, and shall
temporarily cover the permanent signing while this
work is carried out.

3 The maintenance work shall comprise:

(i) clearance of debris, litter and weed growth
from granular material and removal off Site;

(ii) sweeping of loose granular material from
channel or paved approach, replacement on
bed and raking over and levelling the
granular material on bed.

4 Where there is a series of arrester beds, the
Contractor shall restrict access to only one bed at a
time.

713  (05/01) Saw-cut and Seal Bituminous
Overlays on Existing Jointed Concrete
Pavements

General

1 Where shown on the Drawings listed in
Appendix 7/13, a bituminous overlay or inlay, as
specified in Appendix 7/1, shall be laid over the
existing concrete pavement which has been either
treated or prepared as specified in Clause 714. The
overlay or inlay shall then be saw-cut and sealed above
existing transverse joints.
Amendment - May 2002
Road Pavements - General

2 (05/02) Prior to the commencement of any
preparatory work under sub-Clause 3 of this Clause,
any and all existing bituminous binder course, surfacing
and the like shall be removed from the area to be treated
as defined in sub-Clause 1 of this Clause. This
requirement shall not apply to work to this Clause to
correct reflection cracking to existing bituminous
surfacing exceeding 40 mm thickness in rigid
composite pavements where so specified in
Appendix 7/13.

3 Preparatory work to the existing concrete pavement
including joints shall comply with Clause 714.

4 Before any tack or bond coating commences, the
Contractor shall ensure that there are adequate stable
accurate reference marks delineating all existing
transverse pavement joints or saw-cuts and that they
have been clearly marked and agreed with the
Overseeing Organisation for purposes of accurately
locating the positions of saw-cuts after overlaying to
sub-Clause 5 of this Clause. The marking procedure and
the nature and location of offsets and the means of their
establishment shall be agreed in advance with the
Overseeing Organisation in a method statement. The
accuracy of such markings shall be compatible with the
specified accuracy of subsequent saw-cutting
operations to this Clause.

Bituminous Overlay Including Tack Coat and Bond
Coat

5 (05/02) Bituminous overlay shall comply with
Appendix 7/1 and the relevant Clauses of Series 900.
For the purposes of this Clause, bituminous overlay
shall include all specified regulating course, base,
binder course and surfacing. Tack or bond coating shall
be as specified in Appendix 7/4.

Saw-cutting of Grooves, Cleaning and Sealing

6 Saw-cutting of grooves, cleaning, application of
bond-breaker tape and sealing of grooves shall be
carried out in one continuous operation and shall be
completed in its entirety before the surface is opened to
site traffic. This trafficking restriction shall not apply to
Contractor’s vehicles and plant necessary to complete
the bituminous overlay.

Saw-cutting of Grooves

7 As soon as practicable following the completion of
the bituminous overlay in a given area, transverse saw-
cutting of grooves shall be carried out at each of the
pre-marked locations defined in sub-Clause 4 of this
Clause. The positions and dimensions of all such saw-
cut grooves shall be to the tolerance specified in
Appendix 7/13. The cross-section of saw-cut grooves
9

shall comply with Figure 7/1. The saw-cut groove shall
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comprise both the sealant slot and the crack-initiation
slot. The centre line of the crack-initiation slot in the
overlay shall be aligned with each existing joint in the
underlying concrete pavement to within the tolerance
specified in Appendix 7/13.

Sealing

8 The area at saw-cut grooves in the bituminous
overlay at which the sealing material is to be laid shall
have been thoroughly cleaned, and shall be dry and free
from dust, detritus or other debris. The ambient
temperature and the temperature of the adjacent
bituminous material shall be neither less than 5ºC nor
greater than 50ºC. Suitable measures shall be taken to
prevent the sealant from entering the crack-initiation
slot.

9 Sealing at saw-cut grooves shall not commence
until the line, direction and dimensions of each saw-cut
groove has been verified by the Overseeing
Organisation and the Contractor has received written
agreement that sealing may commence.

The saw-cut grooves shall be sealed to the requirements
of Clause 1016 with a hot-applied material to
Clause 1017. A sample of the proposed sealant together
with the manufacturer’s certificate and
recommendations for its use shall be supplied to the
Overseeing Organisation before any saw-cutting
commences. The sealant shall fill the sealant slot to the
surface level within the tolerance stated in Figure 7/1.
The sealant level and tolerance will be verified within
24 hours of the application of the sealant.

10 The sealing processes shall be completed after the
surfacing course has been completed and before the
surface is opened to traffic.

714  (05/01) Preparation of Jointed Concrete
Pavements Prior to Overlaying and Saw-cut
and Seal of the Bituminous Overlays

General

1 Where specified in Appendix 7/14 and shown on
the Drawings, the existing jointed un-reinforced or
reinforced cementitious pavement shall be prepared in
accordance with this Clause before receiving a
bituminous overlay which will then be saw-cut and
sealed in accordance with Clause 713.

Acceptance of the Main Work

2 Once the preparation work to this Clause has been
accepted by the Overseeing Organisation for a specified
portion of the total area, the bituminous overlay,
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Amendment - May 2001
luding any tack or bond coating, may proceed. Then
 saw-cutting and sealing shall be carried out and
epted solely in accordance with the requirements of

ause 713.

ecking and Repair of Joints

All joints, arrises and temporary repairs shall be
ecked and repaired in accordance with
pendix 7/14.

moval of Debris, Brushing and Cleaning before
erlay

Before work to this Clause commences, the area
ll be cleared of all debris and detritus and then be
roughly brushed clean. Similar cleaning shall be
ried out on completion of work to this Clause and
or to tack or bond coating in preparation for
erlaying with the specified bituminous material.

5  (05/01) Saw-cut, Crack and Seat Existing
inted Reinforced Concrete Pavements

neral

Where shown on the drawings listed in
pendix 7/15, the existing reinforced cementitious

vement layers shall be saw-cut and cracked and
ted with plant and equipment to which the
erseeing Organisation’s consent has been given, and
ll comply with this Clause. The treated surface shall
n be prepared in accordance with Clause 920 and
k or bond coated in accordance with Appendix 7/4
or to overlaying where specified in Appendix 7/1.

Prior to the commencement of any saw-cutting
erations, any existing bituminous overlay and
facing shall be removed from the area to be treated
der this Clause up to the adjacent longitudinal
nt(s). Removal of overlay shall be completed ahead
the works at a distance of not less than 30 m from the
-cutting operation. The Contractor shall also ensure

t adequate reference location marks based on the
erseeing Organisation’s chainage have been clearly
rked and agreed with the Overseeing Organisation
 purposes of accurately recording progress and the
ations of changes to equipment settings.

e observation of the surface crack pattern and
amination of the cores shall be carried out in daylight
under sufficient artificial light provided by the
ntractor

Cracking and seating operations shall not take
ce unless there is adequate side restraint in place
m the adjacent verge(s) and central reserve assisted

by any Temporary Works which may be necessary.
10
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FIGURE 7/1: (05/01) Detail of Saw-cut and Seal Groove with Sealant in Bituminous Overlay
11Amendment - May 2001
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4 Compliance with this Clause shall be assessed by
(a) examining the concrete surface for spalling, (b)
examining the depth and severity of cracking and the
depth of saw-cuts by means of core extraction, (c)
recording the number of passes of the seating roller.
Where required in Appendix 7/15, the effective
stiffness modulus and/or joint efficiency of the cracked
cementitious layer will be calculated from Falling
Weight Deflectometer (FWD) measurements. The
Overseeing Organisation may then require a saw-
cutting and cracking re-assessment trial in accordance
with sub-Clauses 31, 32 and 33 of this Clause or
instruct any variation required in the spacing of saw-
cuts and/or method and pattern of cracking and/or
subsequently confirm or otherwise the thickness of
overlay required. The Contractor shall make allowance
in his programme for FWD measurements before and
after cracking in accordance with this Clause. The
Contractor shall remove debris from the cracked
pavement before FWD measurements are made.

5 The sequence of operations shall be: (a) saw-
cutting of the concrete pavement at the spacing and
depths specified in Appendix 7/15, (b) verification of
saw-cut depths, (c) inducing transverse cracks, (d)
extracting cores and (e) seating. Where FWD
measurements are specified in Appendix 7/15, these
will follow the cracking operation and, subject to
agreement between the Overseeing Organisation and
the Contractor, may precede the seating operation. The
road shall be neither overlaid nor re-opened to highway
traffic without the Overseeing Organisation’s written
confirmation that the Overseeing Organisation has
completed his assessment that the road complies with
the design requirements.

6 Before any of the main saw-cut and crack and seat
work is commenced, a main trial shall be carried out as
specified in sub-Clause 20 of this Clause. Once the
main saw-cut and crack and seat operation has
commenced, its efficacy shall be kept under review by
the Contractor in accordance with sub-Clauses 23, 24,
25 and 26 of this Clause.

Saw-cutting of Concrete Pavement

7 Transverse saw-cutting of the concrete pavement
shall be carried out to comply with this Clause
including the particular requirements in Appendix 7/15.

8 The position of all saw-cuts shall be clearly marked
by the Contractor on the surface of the concrete prior to
cutting. The spacing of saw-cuts to be used for the main
trial in sub-Clauses 20, 21 and 22 of this Clause shall be
as specified in Appendix 7/15. No saw-cuts shall be
made within the distance from an existing transverse
joint or crack stated in Appendix 7/15. The saw-cuts
shall be made at the marked positions and shall be
Amendment - May 2001
transverse to the longitudinal axis of the carriageway
and within the tolerances specified in Appendix 7/15.

9 The depth of all saw-cuts shall be measured from
the top surface of the concrete pavement slab. The
minimum depth of saw-cuts shall be just sufficient to
cut completely through the longitudinal steel
reinforcement but this depth shall in no circumstances
exceed 50% of the nominal depth of the concrete
pavement layer. When such a saw-cut fails to fully cut
through the reinforcing steel, the cracking operation
shall not proceed within 5 m of the incompletely cut
bar. This fact shall be recorded by the Contractor who
shall report it to the Overseeing Organisation as soon as
practicable. This report shall be confirmed within
18 hours. Saw-cutting shall also cease immediately and
not re-commence on the same slab until so instructed by
the Overseeing Organisation. If there has been any
over-cutting, this shall be remedied in accordance with
sub-Clause 29 of this Clause.

10 As soon as each saw-cut is complete, it and the
adjacent carriageway surface shall be thoroughly
cleaned of the slurry produced by sawing and of any
other detritus.

Cracking

11 Induced cracking of existing pavement layers shall
be carried out to comply with this Clause including the
particular requirements in Appendix 7/15.

12 Transverse cracks at the positions of the saw-cuts
shall be induced by suitable plant with a guillotine
action capable of delivering controlled variable pre-set
impact loads to the concrete surface. The compressive
strength of the existing concrete is given in
Appendix 7/15. The Contractor shall keep records of
the settings to his plant and equipment and both the
chainage and time at which each and every adjustment
to it is made. Such records shall be in accordance with
the pro forma in Appendix 7/17 and shall be available
on demand for inspection by the Overseeing
Organisation. Cracks of the concrete underlying the
saw-cut shall be induced by one strike of the impacting
head of such plant. The Contractor shall take suitable
measures to ensure that the plant and impact head are of
sufficient mass and geared to prevent both head bounce
and any associated surface damage arising therefrom.
The impact force shall be adjustable to achieve the
cracking specified and the minimum force consistent
with no damage to either the saw-cut nor to the
adjoining concrete surface. Excessive impact forces
which cause multiple cracking or shattering of the
underside of the concrete slab, or to the underlying or
adjacent layers, shall not be permitted. If such damage
does occur, the Contractor shall carry out remedial
measures in accordance with sub-Clauses 29 or 30 of
this Clause, as appropriate.
12
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13 The induced cracks shall extend from the bottom of
the concrete slab to the base of the saw-cut and shall be
predominantly vertical. They shall extend the full width
of each concrete bay. The generation of longitudinal
cracks of length greater than the specified spacing of
the saw-cuts shall be prevented.

14 Where the full width of any existing pavement
layer cannot be cracked transversely with one pass of
the crack inducing plant further parallel passes shall be
made as necessary so that all subsequent transverse
cracks are aligned with those from the preceding pass
within the tolerances specified in Appendix 7/15.

15 The Contractor shall adjust his equipment and
methods so that (a) full depth fine vertical cracks in the
cementitious layers are obtained, (b) shattering of the
concrete at the surface and/or at the bottom of the slab
is avoided, and (c) treated areas are rendered suitable
for overlaying. The plant used to crack the cementitious
pavement layers shall be self-propelled and have all
wheels fitted with pneumatic rubber tyres. The cracking
operation shall not proceed more than 100 metres
beyond the last accepted core in the assessment under
sub-Clause 25 of this Clause. Cracking shall not
commence on a given saw-cut until it has been cut over
its entire width to the appropriate depth in accordance
with this Clause.

Coring

16 The Contractor shall take cores in accordance with
sub-Clauses 21, 26, 27 and 30 of this Clause and with
Appendix 7/15 at locations selected by the Overseeing
Organisation. All holes from which core samples have
been extracted shall be filled with cementitious material
equivalent to that in the surrounding pavement. This
shall be well compacted in layers each not exceeding
50 mm thickness.

Seating

17 Following cracking, all the cracked pavement layer
shall be seated with a multi-wheeled pneumatic-tyred
roller with a weight of not less than 20 tonnes
compliant with Appendix 7/15 and with the number of
passes specified in Appendix 7/15. The load including
any ballast shall be distributed uniformly over all the
wheels. The drive gear shall provide a progressive,
variable speed, forward and reversing capability. Such
compaction plant shall have articulating wheels on both
front and rear axles. The wheel arrangement shall
provide an overlap of not less than 40 mm with the
adjacent wheels. The internal pressure of the tyres shall
be adjustable to provide variable ground contact
pressure (GCP). In order to confirm that the
Contractor’s multi-wheeled pneumatic-tyred roller will
properly seat the cracked pavement with the number of
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Amendment - May 2001
asses specified in Appendix 7/15, the Contractor shall
onfirm the effectiveness of his proposed plant by
eans of measuring level differences on a grid of points

ocated as described in Appendix 7/15. The Contractor
hall certify in an agreed form on a daily basis the exact
xtent of work completed under this sub-Clause and
hall deliver each such certificate to the Overseeing
rganisation before noon the next day.

8 Where voids under the pavement permit rocking at
he ends of the slab(s) that is not remedied by the
eating operation under sub-Clause 17 of this Clause,
his shall be deemed to be unstable seating. This shall
equire additional parallel saw-cuts followed by
racking at suitable positions sufficient to enable stable
eating to be achieved to the satisfaction of the
verseeing Organisation.

9 Once cracking and seating and any remedial work
nder sub-Clause 29 of this Clause have been
ompleted, the pavement shall be prepared to
lause 920 before overlay.

ain Trial Area

0 The Contractor shall demonstrate that the plant,
quipment and method that he proposes for the saw-cut
nd cracking and seating of the existing cementitious
ayers are capable of producing the required depth of
aw-cut and required type of cracks. This shall be
emonstrated by first executing a main trial over an
rea of existing pavement. The location and area of the
rial shall be as directed by the Overseeing
rganisation. The Contractor shall demonstrate that the

aw-cutting and cracking operation can achieve
onsistent compliance with this sub-Clause and with
ub-Clauses 7, 8, 9, 11, 12 and 21 of this Clause and
ith Appendix 7/15. If the road pavement to be treated

ontains known areas where there are differences in the
oncrete thickness or strength or in the conditions of the
einforcement or foundations, then a main trial shall be
onducted in each such area. The work on the main trial
ength shall proceed as follows:

(i) Saw-cutting and cracking shall proceed in
stages as directed by the Overseeing
Organisation. Each Stage that is cracked and
seated shall be assessed in accordance with
sub-Clause 21 of this Clause.

(ii) Stage 1 of the main trial shall be on 1 no.
slab. The Contractor shall set up his plant
and equipment and demonstrate that he can
produce the required pattern and quality of
saw-cuts and transverse cracks in accordance
with this Clause including Appendix 7/15.
This shall be assessed in accordance with
sub-Clause 21 of this Clause.
13
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(iii) In Stage 2 and any subsequent Stage of the
main trial, a length encompassed by 6 no.
saw-cuts shall be cracked starting from one
end to produce transverse cracks at the saw-
cut spacing stated in Appendix 7/15. For
each Stage, the settings of the cracking plant
and equipment shall be recorded in
accordance with the pro forma in
Appendix 7/17. The cracked pavement shall
then be seated in accordance with the
method in sub-Clauses 17 and 21(iv) of this
Clause.

(iv) Seating: After cracking, the pavement shall
be seated with the number of passes of the
roller specified in Appendix 7/15 as
described in sub-Clause 16 of this Clause.

Assessment of Main Trial

21 Compliance with the saw-cutting and the cracking
and seating requirements for the main trial shall be
assessed as follows:

(i) The depths of the saw-cutting shall be
checked by the Contractor before cracking.

(ii) The cracking shall be checked by the
Contractor either before or after seating by
him.

(iii) Coring: The depth of the saw-cut and the
depth and vertical direction of cracking shall
be determined by coring through the full
depth of the cementitious pavement layer or
layers symmetrically at any transverse
position along the length of the saw-cut.
Core diameter shall be in accordance with
Appendix 7/15. In Stage 1 the Contractor
may select the number and position of cores
to be taken. In Stage 2 and in subsequent
Stages of the main trial, the number of cores
shall be in accordance with Table 7/4, with
not less than one core taken from alternate
saw-cuts. These shall be at locations selected
by the Overseeing Organisation. If the depth
of saw-cut exceeds the specified depth, or if
any shattering or multiple cracking is present
in the extracted core then it is deemed to
require remedial work in accordance with
sub-Clause 29 of this Clause.

(iv) Seating: The Contractor’s certificates
required under sub-Clause 17 of this Clause
shall be checked. The Overseeing
Organisation may require the Contractor to
re-roll sample areas with not less than the
number of passes of the roller specified in
Appendix 7/15. If the number of roller
passes required for seating is not in
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Amendment - May 2001
accordance with sub-Clause 17 of this
Clause, the Contractor shall roll the entire
area again with not less than the number of
passes of the roller specified in
Appendix 7/15.

onsent to the Method and Acceptance of the Main
rial

2 The Contractor shall not proceed with the main
ork until the Overseeing Organisation has given its

onsent that the plant, equipment and methods used in
he main trial length comply with the requirements in
able 7/4.

onsent to the plant equipment and methods will be
iven by the Overseeing Organisation following a
uccessful demonstration in the main trial that the saw-
utting and the cracking and seating complies with the
equirements of this Clause. When consent by the
verseeing Organisation to the method has been given,

he plant, equipment and methods shall not be changed
hereafter without the prior consent of the Overseeing
rganisation except for normal adjustment and
aintenance of plant. Should it be necessary for the
ontractor to otherwise change any plant, equipment
nd/or method the Contractor may be required to carry
ut a further main trial Stage.

ain Production Work

3 The production saw-cutting and cracking operation
or the main work shall proceed using the parameters as
etermined from the main trial. The production seating
peration shall be completed by rolling the pavement
ith the number of passes specified in Appendix 7/15.
he main work shall be assessed in accordance with
ub-Clause 27 of this Clause.

4 The Contractor shall be responsible for the
ontinuous observation of the operation. Should the
esults vary from those to which consent was given in
he main trial, with the consent of the Overseeing
rganisation the Contractor shall adjust the plant and

quipment and/or saw-cut depth in order to produce the
greed results. The new settings of the plant and
quipment shall be recorded by the Contractor, together
ith the location at which it was changed. These
articulars shall be delivered to the Overseeing
rganisation within 24 hours of the changes being

ompleted.

5 The depth of saw-cutting shall be measured before
racking. If the depth is not within the specified depth
he saw-cutting shall cease. If the saw-cut is too shallow
t shall be re-cut until it is within tolerance. If the saw-
ut is too deep it shall be deemed non-compliant under
ub-Clause 21(iii) of this Clause. The saw-cut depth
hall be brought within tolerance for subsequent cuts.
14
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26 The depth of the saw-cutting and the depth and
quality of the induced cracks shall be monitored by
inspection of extracted cores. If there has been any non-
compliance with sub-Clause 21(iii) of this Clause,
production saw-cutting and cracking shall cease
immediately. The extent of the area affected shall be
determined as specified in sub-Clause 30 of this Clause.

Assessment of the Main Production Work

27 Compliance with the saw-cutting and the cracking
and seating requirements shall be assessed during the
main work in accordance with the following criteria:

(i) Saw-cut spacing and depth: The spacing and
depths of transverse saw-cuts will be
monitored by the Overseeing Organisation.

(ii) Crack pattern: The surface pattern of
cracking of all areas that have been cracked
and seated shall be checked by the
Contractor and will be monitored by the
Overseeing Organisation.

(iii) Coring: The depth of saw-cut and the depth
and the vertical direction of cracking through
the full depth of the cementitious pavement
layer or layers shall be determined
symmetrically at the saw-cut position. Core
diameter shall be in accordance with
Appendix 7/15. Not less than one core shall
be extracted in each area of sawn and
cracked concrete as specified in
Appendix 7/15.

(iv) Seating: The seating shall be assessed in
accordance with sub-Clause 21(iv) of this
Clause.

Acceptance of the Main Production Work

28 The main work under this Clause shall be accepted
when it complies fully with the requirements in
Table 7/4.

Failure to Comply and Remedial Work

29 The area of the saw-cut and crack and seat
operations of any jointed reinforced concrete slab shall
be rejected if it fails to comply with any of the criteria
in sub-Clause 28 of this Clause. If:

(a) shattering or multiple cracking of
cementitious material occurs within the
extracted core; or

(b) the length of any longitudinal cracks in the
highway traffic wheel tracks are in excess of
the specified crack spacing of the induced
transverse cracks; or
Amendment - May 2001
(c) the spacing of the transverse saw-cuts is
outside the specified tolerance; or

(d) the depth of the transverse saw-cuts is
greater than the specified depth;

or any combination of these, then the following
remedial measures shall be taken. The size of the
affected area shall be determined and the rejected
section(s) shall be broken out, excavated to full depth
and reinstated with equivalent material, unless
otherwise instructed by the Overseeing Organisation.
The positions of the highway traffic wheel tracks to
which reference is made in this Clause shall be as
defined in sub-Clause 929.5.

If the number of roller passes required for seating is not
in accordance with sub-Clause 17 of this Clause, the
Contractor shall roll the entire area again with not less
than the number of passes of the roller specified in
Appendix 7/15

30 The extent of shattering or multiple cracking or the
extent to which the saw-cut is outside the specified
tolerance shall be determined by extracting and
inspecting cores. Such cores shall be taken through a
saw-cut within the area between the position of the
crack-inducing plant and the last core in which the saw-
cutting and cracking complied with the requirements of
sub-Clause 28 of this Clause. The extent of longitudinal
cracking in the highway traffic wheel tracks shall be
determined by visual inspection.

Saw-cutting and Cracking Re-assessment Trial

31 When in the opinion of the Overseeing
Organisation the conditions so require, a saw-cut and
cracking re-assessment trial in accordance with this
sub-Clause and sub-Clauses 32 and 33 shall take place.
The saw-cutting and cracking re-assessment trial
described in this sub-Clause and in sub-Clauses 4, 6,
24, 32 and 33 of this Clause shall require the Contractor
to demonstrate that the plant, equipment and method to
which consent was given by the Overseeing
Organisation for use in the main production work are
capable of producing the required effective stiffness
modulus in the existing cementitious layers by
executing this trial over an area of neither less than
75 m2 nor greater than 120 m2 of existing pavement.
The location of the trial shall be as directed by the
Overseeing Organisation. The saw-cut spacing(s) shall
be as directed by the Overseeing Organisation within
the tolerances specified in Appendix 7/15. The
Contractor shall demonstrate that the saw-cutting and
the cracking operations can achieve consistent
compliance with sub-Clause 28 of this Clause. Where
FWD measurements are required the Contractor shall
make programme allowance for these before sawing
and after cracking and for their subsequent assessment
15
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TABLE 7/4: (05/01) Saw-cut, Crack and Seat Existing Jointed Reinforced Concrete Pavements - Assessment
Criteria for Acceptance of Trials and for the Main Production Work

TYPE OF CRITERIA
TRIAL

OR Transverse Crack quality and Coring to determine Seating FWD monitoring
WORK spacings and depths extent depth of saw-cut and (where required)

CATEGORY of saw-cuts severity, depth and
vertical direction of [not part of the

cracking assessment of
Contractor’s work]

1 2 3 4 5

Main trial (i) As specified in (i) No longitudinal (i) Cores shall be (i) Monitored by the None required.
Stage 1 Appendix 7/15; crack length > saw- taken through saw-cuts Contractor;

cut spacing; at locations chosen by May be done for/ by the
(ii) Checked by the the Contractor. (ii) Roll with the Overseeing Organisation
Contractor. (ii) Monitored by the number of passes of the at his request.

Contractor. roller specified in
Appendix 7/15.

Main trial (i) As specified in (i) No longitudinal (i) Cores shall be taken (i) Monitored by the (i) To determine and
Stage 2 and Appendix 7/15; crack length > saw-cut at locations chosen by Overseeing record the minimum
subsequent spacing; the Overseeing Organisation; effective stiffness
stages (ii) Monitored by the Organisation; modulus from FWD

Overseeing (ii) Monitored by the (ii) Roll with the measurements; or
Organisation. Overseeing (ii) Not less than 5 cores number of passes of

Organisation. in each Stage with not the roller specified in (ii) To determine vertical
less than 1 core per Appendix 7/15. movement at joints before
alternate transverse and after treatment.
saw-cut.

Acceptance of (i) Required tolerance (i) Crack pattern (i) No multiple cracks (i) Certification by the (i) Produce a record of
main trial on transverse spacing complies with (i) above. or shattering within the Contractor that each the measured effective
Stage 2 and and depth of saw- core; point has been rolled stiffness modulus for the
subsequent cutting achieved. with the number of concrete pavement and
stages (ii) Cores shall have a passes of the roller the foundation

single crack from the specified in combination after the
bottom of the saw-cut Appendix 7/15. saw-cutting and cracking
to the full depth of the and/or seating; or
concrete;

(iii) Cracks shall be (ii) Produce a record of
predominantly measurements of vertical
vertical; movement at joints before

and after treatment.
(iv) Depths of saw-cut
to be within specified
tolerances;

(v) Depth of each saw-
cut > depth to bottom of
local transverse steel.

Main production (i) As specified in (i) No longitudinal (i) Cores shall be taken (i) Roll each point with (i) Determine and record
work Appendix 7/15; crack length > saw-cut at locations chosen by the number of passes the effective stiffness

spacing: the Overseeing of the roller specified in modulus from FWD
(ii) Monitored by the Organisation; Appendix 7/15. measurements on every
Contractor. (ii) Monitored by the slab after cracking and/or

Contractor. (ii) Not less than 1 core seating; or
per area specified in (ii) Monitored by the
Appendix 7/15; Contractor. (ii) Determine the vertical

movement at joints
after treatment.

(iii) Monitored by the
Contractor.
16Amendment - May 2001
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TABLE 7/4: Saw-cut, Crack and Seat Existing Jointed Reinforced Concrete Pavements - Assessment
Criteria for Acceptance of Trials and for the Main Production Work (continued)

TYPE OF CRITERIA
TRIAL

OR Transverse Crack quality and Coring to determine Seating FWD monitoring
WORK spacings and depths extent depth of saw-cut and (where required)

CATEGORY of saw-cuts severity, depth and
vertical direction of [not part of the

cracking assessment of
Contractor’s work]

1 2 3 4 5

Acceptance of (i) Required tolerance (i) Crack pattern (i) No multiple cracks or (i) Certification by the (i) Not required for
the main on transverse spacing of complies with (i) above. shattering within the Contractor that each compliance monitoring;
production work saw-cutting achieved. core; point has been rolled

with not less than the (ii) Required for
(ii) Cores shall have a number of passes confirmation of structural
single crack from the specified in design.
bottom of the saw-cut to Appendix 7/15.
the full depth of the
concrete;

(iii) Cracks shall be
predominantly vertical;

(iv) Depths of saw-cut
to be within specified
tolerances;

(v) Depth of each saw-
cut > depth to bottom
of local transverse steel.

Saw-cutting and (i) Saw-cut spacing  as (i) No longitudinal crack (i) Cores shall be taken (i) Roll each point with (i) Determine and record
cracking specified by the length > transverse at locations chosen by not < the number of the minimum effective
re-assessment Overseeing Organisation crack spacing; the Overseeing passes of the roller stiffness modulus from
trial to the tolerance specified Organisation; specified in FWD measurements on

in Appendix 7/15; (ii) Monitored by the Appendix 7/15; every slab after cracking
Overseeing (ii) Not less than 5 cores and/or seating; or

(ii) Monitored by the Organisation. with not less than 1 core (ii) Monitored by the
Overseeing per alternate transverse Overseeing Organisation. (ii) Determine vertical
Organisation. saw-cut; movement at joints before

and after treatment.
(iii) Monitored by the
Overseeing
Organisation.

Acceptance of a (i) Required tolerance on (i) Crack pattern (i) No multiple cracks or (i) Certification by the (i) Produce a record of the
production transverse saw-cutting complies with (i) above. shattering within the Contractor that each measured effective
cracking achieved. core; point has been rolled stiffness modulus for the
re-assessment with not less than the concrete pavement and
trial (ii) Cores shall have a number of passes the foundation

single crack to the full specified in combination (a) before,
depth of the concrete; Appendix 7/15. and (b) after the saw-

cutting and cracking and/
(iii) Cracks shall be or seating; or
predominantly vertical;

(ii) Produce a record of
(iv) Depths of saw-cut measurements of vertical
to be within specified movement at joints before
tolerances; and after treatment.

(v) Depth of each saw-
cut > depth to bottom of
local transverse steel.
17Amendment - May 2001
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by the Overseeing Organisation in accordance with this
Clause. The Contractor shall remove debris from the
cracked pavement in the re-assessment trial length
before FWD measurements are made. The saw-cutting
cracking re-assessment trial length shall be seated with
number of passes of the roller specified in
Appendix 7/15.

Assessment of Saw-cutting and Cracking
Re-assessment Trial

32 Compliance with the saw-cutting and cracking and
seating requirements for the saw-cutting and cracking
re-assessment trial shall be assessed in accordance with
sub-Clause 21 above.

Consent to the Method and Acceptance of the
Saw-cutting and Cracking Re-assessment Trial

33 The Contractor shall not resume the main work
until the Overseeing Organisation has given its consent
that the plant, equipment and methods used in the saw-
cutting and cracking re-assessment trial comply with
the requirements given in Table 7/4.

Consent to the plant equipment and methods will be
given by the Overseeing Organisation following a
successful demonstration in the saw-cutting and
cracking re-assessment trial that the saw-cutting and
cracking and seating complies with the requirements of
this Clause. When consent to the method by the
Overseeing Organisation has been given, the plant,
equipment and methods shall not be changed thereafter
without the prior consent of the Overseeing
Organisation except for normal adjustment and
maintenance of plant. Should it be necessary for the
Contractor to otherwise change any plant, equipment
and/or method the Contractor shall carry out a further
saw-cutting and cracking re-assessment trial.

716 (05/02) Cracking and Seating of Existing
Jointed Unreinforced Concrete Pavements
and CBM Bases

General

1 Where shown on the drawings listed in
Appendix 7/16, the existing unreinforced cementitious
pavement layers shall be cracked and seated with plant
and equipment to which the Overseeing Organisation’s
consent has been given, and shall comply with this
Clause. The treated surface shall be then be prepared in
accordance with Clause 920 and tack or bond coated in
accordance with Appendix 7/4 prior to overlaying
where specified in Appendix 7/1.
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Amendment - May 2002
Prior to the commencement of any operations to
nduce cracks, any existing bituminous overlay and
urfacing shall be removed from the area to be treated
p to the adjacent longitudinal joints. Removal of
verlay shall also be completed ahead of the works at a
istance of not less than 30 m from the cracking
peration. The Contractor shall also ensure that
dequate reference marks based on the Overseeing
rganisation’s chainage have been clearly marked and

greed with the Overseeing Organisation for purposes
f accurately recording progress and locations of
hanges to equipment settings.

efore any of the main crack and seat work is
ommenced, a main trial shall be carried out in
ccordance with sub-Clauses 15 to 17 of this Clause.
sing the spacing of transverse cracks which has been
etermined from the main trial, the Contractor shall
hen locate all bay joints and repair joints, or existing
racks in CBM, and shall pre-plan the positions of
ransverse cracks. If the Contractor foresees any
ifficulty in complying with this sub-Clause, he shall
mmediately draw this to the attention of the
verseeing Organisation and shall not proceed with

racking in such area until he has received appropriate
nstructions from the Overseeing Organisation.

Cracking and seating operations shall not take
lace unless there is adequate side restraint in place
rom the adjacent verge(s) and central reserve assisted
y any Temporary Works which may be necessary. All
racking and seating operations shall be completed
efore any excavation is commenced in the adjacent
erge(s) and central reserve.

Compliance with this Clause shall be assessed by
a) examining the generated crack pattern on the surface
f the cementitious layer, (b) examining the depth and
everity of cracking by means of core extraction, (c)
easuring the spacing of the induced cracks, (d)

ecording the number of passes of the seating roller.
he effective stiffness modulus of the cracked
ementitious layer(s) will be calculated from Falling
eight Deflectometer (FWD) measurements. The
verseeing Organisation may then instruct any
ariation required in the method and pattern of cracking
r subsequently confirm or otherwise the thickness of
verlay required.

The sequence of operations for the main production
ork shall be: (a) pre-plan the positions of transverse

racks, (b) application of clean water to assist
xamination of the crack pattern, (c) inducing
ransverse cracks, (d) observation of the surface crack
attern, (e) extracting cores and (f) seating. The
bservation of the surface crack pattern and
xamination of the cores shall be carried out in daylight

or under sufficient artificial light provided by the
18
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Contractor. FWD measurements by the Overseeing
Organisation will follow the seating operation. The road
shall be neither overlaid nor re-opened to highway
traffic without the Overseeing Organisation’s written
confirmation that the FWD measurements have been
completed.

If, for reasons other than those in sub-Clause 19 of this
Clause, it either (a) becomes necessary for the
Contractor to change any plant, equipment and/or
method or (b) the Contractor makes unplanned use of
different or additional plant, he shall carry out a Special
Trial which shall be so named but otherwise shall be in
accordance with sub-Clauses 25 to 27 of this Clause.

6 (05/02) Once the main crack and seat operation has
commenced, its efficacy shall be kept under review by
the Contractor in accordance with sub-Clauses 18, 19,
20 and 21 of this Clause. If, due to variations in the
strength or other physical characteristics of the
cementitious pavement layer or of the foundation or
otherwise, the crack pattern varies from that confirmed
in the main trial, the equipment shall be adjusted as
described in sub-Clauses 8 and 19 of this Clause to
produce the required crack pattern. If the crack pattern
obtained in the main trial is not re-established within
4 bays for jointed unreinforced concrete pavements, or
in the case of CBM bases within 20 m, then production
cracking shall stop immediately. The Contractor shall
report such circumstances to the Overseeing
Organisation orally within 1 hour and confirm it in
writing within 2 hours. A production cracking
re-assessment trial shall then be carried out in
accordance with sub-Clauses 25, 26 and 27 of this
Clause before any further cracking and seating work is
executed at the relevant area.

Cracking

7 Induced cracking of existing pavement layers shall
be carried out to comply with this Clause including the
particular requirements in Appendix 7/16.

8 Transverse cracks at the required spacing shall be
induced by suitable plant with a guillotine action
capable of delivering variable pre-set impact loads to
the concrete surface. The compressive strength of the
existing concrete is within the limits stated in
Appendix 7/16. The required spacing of cracks to be
used for the main trial in sub-Clauses 15, 16 and 17 of
this Clause shall be as specified in Appendix 7/16. The
required spacing thereafter shall be as confirmed by the
Overseeing Organisation on completion of the main
trial. The Contractor shall keep records of (i) the
settings to his plant and equipment, (ii) the crack
spacing, (iii) the chainage and (iv) the time at which
each and every adjustment is made to the plant and
equipment. Such records shall be in accordance with
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Amendment - May 2002
he pro forma in Appendix 7/17 for the ‘Cracking Plant
nd Equipment Progress Record’ and shall be available
n demand for inspection by the Overseeing
rganisation. Cracks shall be induced by one strike of

he impacting head of such plant without producing
ndue surface shatter. The plant and impact head shall
e of sufficient mass and geared to prevent both head
ounce and any associated surface damage arising
herefrom. The impact force shall be adjustable to
chieve the cracking specified using the minimum force
onsistent with no surface shatter. Excessive impact
orces which cause multiple cracking or shattering of
he underside of the concrete slab, or to the underlying
r adjacent layers shall not be permitted. If such
amage does occur, the Contractor shall carry out
emedial measures in accordance with sub-Clauses 23
r 24 of this Clause.

(05/02) The induced cracks shall be predominantly
ertical and shall be transverse to the direction of the
oad. They shall extend the full width of each concrete
ay or the lane width of a CBM base. The generation of
ongitudinal cracks of length greater than the specified
ransverse crack spacing shall be prevented.

0 Where the full width of any existing pavement
ayer cannot be cracked transversely with one pass of
he crack inducing plant further parallel passes shall be

ade as necessary so that all subsequent transverse
racks are aligned with those from the preceding pass
ithin the tolerances specified in Appendix 7/16.

1 The Contractor shall be responsible for (a)
djusting his equipment and methods so that the
equisite crack pattern is maintained, (b) producing full
epth fine vertical cracks in the cementitious layers,
nd (c) rendering treated areas suitable for overlaying,
o the satisfaction of the Overseeing Organisation. The
lant used to crack the cementitious pavement layers
hall be self-propelled and have all wheels fitted with
neumatic rubber tyres. For all trials and for all
roduction cracking operations the Contractor shall
rovide clean water and shall saturate the surface area
f the pavement which is to be cracked. The surface
hall be allowed to dry naturally or shall be dried
rtificially so that it becomes surface dry before visual
nspection is made of the induced crack pattern. The
racking operation shall not proceed more than
00 metres beyond the last accepted core in the
ssessment under sub-Clause 20 of this Clause.

oring

2 The Contractor shall take cores in accordance with
ub-Clauses 16, 20, 21, 24 and 26 of this Clause and
ith Appendix 7/16 at locations selected by the
verseeing Organisation. All holes from which core

amples have been extracted shall be filled with
19
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cementitious material equivalent to that in the
surrounding pavement. This shall be well compacted in
layers each not exceeding 50 mm thickness.

Seating

13 Following cracking, all the cracked pavement layer
shall be seated with a multi-wheeled pneumatic-tyred
roller with a weight of not less than 20 tonnes
compliant with Appendix 7/16 and with the number of
passes specified in Appendix 7/16. The load including
any ballast shall be distributed uniformly over all the
wheels. The drive gear shall provide a progressive,
variable speed, forward and reversing capability. Such
compaction plant shall have articulating wheels on both
front and rear axles. The wheel arrangement shall
provide an overlap of not less than 40 mm with the
adjacent wheels. The internal pressure of the tyres shall
be adjustable to provide variable ground contact
pressure (GCP). In order to confirm that the
Contractor’s multi-wheeled pneumatic-tyred roller will
properly seat the cracked pavement with the number of
passes specified in Appendix 7/16, the Contractor shall
confirm the effectiveness of his proposed plant by
means of measuring level differences on a grid of points
located as described in Appendix 7/16. The Contractor
shall certify in an agreed form on a daily basis the exact
extent of work completed under this sub-Clause and
shall deliver each such certificate to the Overseeing
Organisation before noon the next day.

14 Once cracking and seating and any remedial work
under sub-Clause 23 of this Clause have been
completed, the pavement shall be prepared to
Clause 920 before overlay.

Main Trial

15 The Contractor shall demonstrate that the plant,
equipment and method that he proposes for the cracking
and seating of the existing cementitious layers are
capable of producing the required type and pattern of
cracks. This shall be demonstrated by first executing a
main trial over an area of neither less than 250 m2 nor
greater than 420 m2 of existing pavement. The location
of the trial shall be as directed by the Overseeing
Organisation. The Contractor shall demonstrate that the
cracking operation can achieve consistent compliance
with this sub-Clause and with sub-Clauses 8 and 16 of
this Clause and with Appendix 7/16. If the road
pavement to be treated contains known areas where
there are differences in the concrete thickness or
strength or in the foundation conditions, then a main
trial shall be conducted in each such area. The work on
the main trial length shall proceed as follows:

(i) (05/02) Cracking shall proceed in stages as
directed by the Overseeing Organisation in

Ass

16
requ
follo
Amendment - May 2002
groups of four bays in jointed concrete
pavements, or in lengths of 20 m for CBM
bases. Each group that is cracked and seated
shall be assessed in accordance with sub-
Clause 16 of this Clause.

(ii) In Stage 1 of the main trial the Contractor
shall set up his plant and equipment and
demonstrate that he can produce the required
pattern and quality of transverse cracks in
accordance with this Clause including
Appendix 7/16. This shall be assessed in
accordance with sub-Clause 16 of this
Clause.

(iii) (05/02) In Stage 2 and each subsequent Stage
of the main trial, a group of four bays in
jointed concrete pavements, or a length of
20 m for CBM bases, shall be cracked
starting from one end to produce transverse
cracks at each of the spacings stated in item
(v)(a) of Appendix 7/16. For each Stage, the
settings of the cracking plant and equipment
shall be recorded in accordance with the pro
forma in Appendix 7/17.

(iv) Seating: After cracking in both Stage 1 and
Stage 2, the pavement shall be seated with
the number of roller passes specified in
Appendix 7/16 and as described in
sub-Clause 13 of this Clause.

essment of Main Trial

Compliance with the cracking and seating
irements for the main trial shall be assessed as
ws:

(i) The surface pattern of cracking shall be
checked before seating but after applying
clean water and allowing to dry as specified
in sub-Clause 11 of this Clause.

(ii) Visual inspection: In Stage 1 of the main
trial, the induced crack pattern shall be
inspected by the Contractor. In Stage 2 and
in subsequent Stages, visual inspection of
the crack pattern shall be made by the
Overseeing Organisation.

(iii) Crack spacing: In Stage 2 and in subsequent
Stages of the main trial, the spacing of
transverse cracks will be monitored by the
Overseeing Organisation.

(iv) Coring: The depth and the vertical direction
of cracking shall be determined by coring
through the full depth of the cementitious
pavement layer symmetrically at the crack
position. Core diameter shall be in
20
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accordance with Appendix 7/16. In Stage 2
and in subsequent Stages of the main trial,
the number of cores shall be in accordance
with Table 7/5. In cases where cracks are not
visible in the surface, the locations of cores
will be generally within the impact points
and transversely in line with the impact
points. If any shattering or multiple cracking
is present in the extracted core then there is
deemed to have been ‘shattering failure’.

(v) Seating: The Contractor’s certificates
required under sub-Clause 13 of this Clause
will be checked by the Overseeing
Organisation who may require the
Contractor to re-roll sample areas with not
less than the number of passes of the roller
specified in Appendix 7/16. If the number of
roller passes required for seating is not in
accordance with sub-Clause 13 of this
Clause, the Contractor shall roll again the
entire area in accordance with sub-Clause 13
and with not less than the number of roller
passes specified in Appendix 7/16.

(vi) The Contractor shall make allowance in his
programme for Falling Weight
Deflectometer measurements which will be
made by the Overseeing Organisation before
and after cracking in accordance with this
Clause. The Contractor shall remove all
debris from the cracked pavement in the
main trial lengths before FWD
measurements are made.

Consent to the Method and Acceptance of the Main
Trial

17 The Contractor shall not proceed with the main
work until the Overseeing Organisation has given its
consent that the plant, equipment and methods used in
the main trial length comply with the requirements in
Table 7/5.

Consent to the plant equipment and methods will be
given by the Overseeing Organisation following a
successful demonstration in the main trial that the
cracking and seating complies with the requirements of
this Clause. When consent by the Overseeing
Organisation to the method has been given, the plant,
equipment and methods shall not be changed thereafter
without the prior consent of the Overseeing
Organisation except for normal adjustment and
maintenance of plant.

Main Production Work

18 The production cracking operation for the main
work shall proceed at the crack spacing determined
Amendment - May 2002
after the main trial, or from any relevant subsequent
production cracking re-assessment trial. The production
seating operation shall be completed by rolling the
pavement for the number of passes determined from the
main trial. The main production work shall be assessed
in accordance with sub-Clause 21 of this Clause.

19 (05/02) The surface pattern of cracking shall be
checked after applying water as specified in sub-Clause
11 of this Clause. The Contractor shall be responsible
for the continuous observation of the crack pattern. If
without the prior agreement of the Overseeing
Organisation the crack spacing on the main work is
narrower than that specified following the main trial,
the Contractor shall so notify the Overseeing
Organisation in not less than 2 hours. Should the crack
pattern vary from that to which consent was given in
the main trial, or from any relevant subsequent
production cracking re-assessment trial, with the
consent of the Overseeing Organisation the Contractor
shall adjust the plant and equipment in order to produce
the agreed crack pattern. The new settings of the plant
and equipment shall be recorded by the Contractor,
together with the chainage at which the settings were
changed. These particulars shall be delivered to the
Overseeing Organisation within not more than 24 hours
of the changes being completed. If the agreed crack
pattern is not restored within 4 bays in jointed concrete
pavements or within 20 m in CBM bases production
cracking shall cease in accordance with sub-Clause 6 of
this Clause. In cases where the change in crack pattern
clearly arises from unforeseeable significant differences
in the concrete thickness or strength or in the
foundation conditions, a production cracking
re-assessment trial shall then be carried out in
accordance with sub-Clauses 25, 26 and 27 of this
Clause before any further production cracking and
seating work is executed.

20 The depth and quality of the induced cracks shall
be monitored by inspection of extracted cores. If there
has been ‘shattering failure’ in accordance with sub-
Clause 16(iv) of this Clause, production cracking shall
cease immediately. The extent of the area affected shall
be determined as specified in sub-Clause 24 of this
Clause.

Assessment of the Main Production Work

21 Compliance with the cracking and seating
requirements shall be assessed during the main work in
accordance with the following criteria:

(i) The surface pattern of cracking of all areas
that have been cracked shall be checked after
applying water as specified in sub-Clause 11
of this Clause.
21
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(ii) Crack spacing: The spacing of transverse
cracks will be monitored by the Overseeing
Organisation.

(iii) Coring: The depth and the vertical direction
of cracking shall be determined through the
full depth of the cementitious pavement
layer symmetrically at the crack position.
Core diameter shall be in accordance with
Appendix 7/16. Not less than one core shall
be extracted in every 300 m2 of cracked
concrete at locations selected by the
Overseeing Organisation. In cases where
cracks are not visible in the surface, the
locations of cores will be generally in line
with the impact points.

(iv) Seating: The seating shall be assessed in
accordance with sub-Clause 16(v) of this
Clause.

(v) The Contractor shall make allowance in his
programme for FWD measurements which
will be made by the Overseeing Organisation
after seating in accordance with this Clause.
The Contractor shall remove all debris from
the cracked pavement before FWD
measurements are made.

Acceptance of the Main Production Work

22 The main production work under this Clause shall
be accepted when it complies fully with the
requirements of this Clause and with Table 7/5.

Failure to Comply and Remedial Work

23 (05/02) The results of the crack and seat operations
for any jointed unreinforced concrete slab, or any 5 m
length of CBM base, shall be rejected if it fails to
comply with any of the criteria in sub-Clause 22 of this
Clause. If:

(a) shattering or multiple cracking of
cementitious material occurs within the
extracted core; or

(b) the length of any longitudinal cracks in the
highway traffic wheel track zones are in
excess of the specified crack spacing of the
induced transverse cracks;

then the following remedial measures shall be taken.
The size of the affected area shall be determined and
the rejected section(s) shall be broken out, excavated to
full depth and reinstated with equivalent material,
unless otherwise instructed by the Overseeing
Organisation. The positions of the wheel track zones to
which reference is made in this Clause shall be as
defined in sub-Clause 929.5.
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Amendment - May 2002
f:

(c) the transverse crack spacing determined for
the particular portion of the work is outside
the specified tolerance; or

(d) the number of roller passes required for
seating is less than the specified minimum at
each and every point on the pavement, or
less than such other increased number of
passes which has been specified by the
Overseeing Organisation following a trial or
otherwise;

hen further cracking or FWD measurements shall be
arried out and/or the Contractor shall roll the entire
rea again with not less than the number of passes
pecified in Appendix 7/16, unless otherwise instructed
y the Overseeing Organisation.

4 The extent of shattering or multiple cracking shall
e determined by extracting and inspecting cores within
he area between the position of the crack-inducing
lant and the last core in which the cracking complied
ith the requirements of sub-Clause 22 of this Clause.
he extent of longitudinal cracking in the wheel track
ones shall be determined by visual inspection.

roduction Cracking Re-assessment Trial

5 The production cracking re-assessment trial
escribed in this sub-Clause and in sub-Clauses 6, 19,
6 and 27 of this Clause shall require the Contractor to
emonstrate that the plant, equipment and method to
hich consent was given by the Overseeing
rganisation for use in the main work are capable of
roducing the required type and pattern of cracks in the
xisting cementitious layers by executing this trial over
n area of neither less than 75 m2 nor greater than
20 m2 of existing pavement. The location of the trial
hall be as directed by the Overseeing Organisation.
he crack spacing(s) shall be as directed by the
verseeing Organisation within the tolerances specified

n Appendix 7/16. The Contractor shall demonstrate
hat the cracking operation can achieve consistent
ompliance with sub-Clause 27 of this Clause. The
ontractor shall make programme allowance for FWD
easurements which will be made by the Overseeing
rganisation before cracking and after seating in

ccordance with this Clause. The Contractor shall
emove all debris from the cracked pavement in the
e-assessment trial length before FWD measurements
re made. The production cracking re-assessment trial
ength shall be seated with the number of passes of the
oller specified in Appendix 7/16.
22
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TABLE 7/5: (05/02) Saw-cut, Crack and Seat of Existing Jointed Unreinforced Concrete Pavements and CBM
Bases - Assessment Criteria for Acceptance of Trials and for the Main Production Work

TYPE OF CRITERIA
TRIAL

OR Surface crack Transverse crack Coring to determine Seating FWD monitoring
WORK pattern spacing severity, depth and within any 5 m

CATEGORY vertical direction of length
cracking

[by the Overseeing
Organisation - not

part of the
assessment of

Contractor’s work]

1 2 3 4 5

Main trial (i) Fine (i.e. < 0.5mm (i) As specified in (i) Cores shall be taken (i) Monitored by the None required.
Stage 1 wide); Appendix 7/16; at locations chosen by Contractor;

the Contractor. May be done by the
(ii) In a transverse (ii) Roll with the Overseeing Organisation
direction; number of passes of the for the Contractor on his

roller specified in request.
(iii) No longitudinal Appendix 7/16.
crack length >
transverse crack spacing;

(iv) Monitored by the
Contractor.

Main trial Stage (i) Fine (i.e. < 0.5mm (i) Each stage at one (i) Cores shall be taken (i) Monitored by the (i) The Overseeing
2 and subsequent wide); crack spacing as at locations chosen by Overseeing Organisation to determine
stages specified in the Overseeing Organisation; and record the minimum

(ii) In a transverse Appendix 7/16; Organisation; effective stiffness modulus
direction; (ii) Roll with the number from FWD measurements.

(ii)  Monitored by the (ii) Not less than 5 cores of passes of the roller
(iii) No longitudinal Overseeing in each Stage with not specified in
crack length > Organisation. less than 1 core from Appendix 7/16.
transverse crack spacing; each bay or from a 5m

length in CBM bases,
(iv) Monitored by the as appropriate.
Overseeing Organisation.

Acceptance of (i) Crack pattern (i) Required tolerance on (i) No multiple cracks (i) Certification by the (i) Produce a record of the
main trial Stage complies with (i) to (iii) transverse crack spacing or shattering within the Contractor that each measured effective
2 and subsequent above. achieved. core; point has been rolled stiffness moduli for the
stages with not < the number concrete pavement and

(ii)  Cores shall have a of passes of the roller the foundation
single crack to the full specified in combination:
depth of the concrete; Appendix 7/16.

(a) before, and
(iii) Cracks shall be
predominantly vertical. (b) after

the cracking and/or
seating.
23Amendment - May 2002
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TABLE 7/5: (05/02) Saw-cut, Crack and Seat of Existing Jointed Unreinforced Concrete Pavements and CBM
Bases - Assessment Criteria for Acceptance of Trials and for the Main Production Work (continued)

TYPE OF CRITERIA
TRIAL

OR Surface crack Transverse crack Coring to determine Seating FWD monitoring
WORK pattern spacing severity, depth and within any 5 m length

CATEGORY vertical direction of
cracking [by the Overseeing

Organisation - not
part of the

assessment of
Contractor’s work]

1 2 3 4 5

Main production (i) Fine (i.e. < 0.5mm (i) Crack spacing (i) Cores shall be taken (i) Monitored by the (i) Determine and record
work wide); determined from the at locations chosen by Contractor; the effective stiffness

main trial or from the the Overseeing modulus from FWD
(ii) In a transverse re-assessment trial, as Organisation; (ii) Roll each point with measurements on every
direction; appropriate, to the not < the number of bay after cracking and/or

tolerance specified in (ii) Not less than 1 core passes of the roller seating.
(iii) No longitudinal Appendix 7/16; every 300sq m; specified in
crack length > Appendix 7/16.
transverse crack spacing; (ii) Monitored by the (iii) Monitored by the

Contractor. Contractor.
(iv) Monitored by the
Contractor.

Acceptance of (i) Crack pattern (i) Required tolerance (i) No multiple cracks or (i) Certification by the (i) Not required for
the main complies with (i) to (iii) on transverse crack shattering within the Contractor that each compliance monitoring;
production work above. spacing achieved; core; point has been rolled

with not < the number (ii) Required for
(ii) Cores shall have a of passes of the roller confirmation of structural
single crack to the full specified in design.
depth of the concrete; Appendix 7/16.

(iii) Cracks shall be
predominantly vertical.

Production (i) Fine (i.e. < 0.5mm (i) Crack spacing  as (i) Cores shall be taken (i) Monitored by the (i) Determine and record
cracking wide); specified by the at locations chosen by Overseeing the minimum effective
re-assessment Overseeing Organisation the Overseeing Organisation; stiffness modulus from
trial (ii) In a transverse to the tolerance Organisation; FWD measurements on

direction; specified in (ii) Roll each point with every bay after cracking
Appendix 7/16; (ii) Not less than 5 cores not < the number of and/or seating.

(iii) No longitudinal with not less than 1 core passes of the roller
crack length > (ii) Monitored by the from each bay or 5m specified in
transverse crack spacing; Overseeing length in CBM bases, Appendix 7/16.

Organisation. as appropriate;
(iv) Monitored by the
Overseeing Organisation. (iii) Monitored by the

Overseeing Organisation.

Acceptance of a (i) Crack pattern (i) Required tolerance (i) No multiple cracks (i) Certification by the (i) Produce a record of the
production complies with (i) to (iii) on transverse crack or shattering within the Contractor that each measured effective
cracking above. spacing achieved. core; point has been rolled stiffness moduli for the
re-assessment with not < the number concrete pavement and
trial (ii) Cores shall have a of passes of the roller the foundation

single crack to the full specified in combination:
depth of the concrete; Appendix 7/16.

(a) before, and
(iii) Cracks shall be (b) after
predominantly vertical. the cracking and/or

seating.
24Amendment - May 2002
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Assessment of Production Cracking Re-assessment
Trial

26 Compliance with the cracking and seating
requirements for the production cracking re-assessment
trial shall be assessed as follows:

(i) The surface pattern of cracking shall be
checked after applying water as specified in
sub-Clause 11 of this Clause.

(ii) Visual inspection: The crack pattern will be
monitored by the Overseeing Organisation.

(iii) Crack spacing: The spacing of induced
transverse cracks will be monitored by the
Overseeing Organisation.

(iv) (05/02) Coring: The depth and vertical
direction of cracking shall be determined by
coring through the full depth of the
cementitious pavement layer symmetrically
at the crack position. Core diameter shall be
in accordance with Appendix 7/16. The
number of cores shall be in accordance with
Table 7/5. Not less than one core shall be
taken from each bay or 5 m length in CBM
base and this shall be at a location selected
by the Overseeing Organisation. In cases
where cracks are not visible in the surface,
the locations of cores will generally be
within the impact points.

(v) Seating: The seating shall be assessed in
accordance with sub-Clause 16(v) of this
Clause.

Consent to the Method and Acceptance of the
Production Cracking Re-assessment Trial

27 The Contractor shall not resume the main work
until the Overseeing Organisation has given its consent
that the plant, equipment and methods used in the
production cracking re-assessment trial comply with the
requirements given in Table 7/5.

Consent to the plant equipment and methods will be
given by the Overseeing Organisation following a
successful demonstration in the production cracking
re-assessment trial that the cracking and seating
complies with the requirements of this Clause. When
consent to the method has been given by the Overseeing
Organisation, the plant, equipment and methods shall
not be changed thereafter without the prior consent of
the Overseeing Organisation except for normal
adjustment and maintenance of plant. Should it be
necessary for the Contractor to otherwise change any
plant, equipment and/or method the Contractor shall
carry out a further production cracking re-assessment
trial.
25FAmendment - May 2002
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702NI  Horizontal Alignments, Surface Levels
and Surface Regularity of Pavement Courses

Horizontal Alignments

1 Horizontal alignments shall be determined from
one edge of the pavement surface as described in
Appendix 1/12. The edge of the pavement as
constructed and all other parallel alignments shall be
correct within a tolerance of ± 25 mm therefrom, except
for kerbs, channel blocks and edge lines which shall be
laid with a smooth alignment within a tolerance of
± 13 mm.

Surface Levels of Pavement Courses

2 The design levels of pavement courses shall be
calculated from the vertical profile, crossfalls and the
pavement course thicknesses described in
Appendix 7/1. The level of any point on the constructed
surface of the pavement courses shall be the design
level subject to the appropriate tolerances stated in
Table 7/1NI.

TABLE 7/1NI: (05/02) Tolerances in Surface Levels of
Pavement Courses

Road surfaces

- general ± 6 mm

- adjacent to a surface water channel* + 10 - 0 mm

Binder course * ± 6 mm

Top surface of base in pavements without
binder course * ± 8 mm

Base other than above * ± 15 mm

Sub-base under concrete pavement surface
slabs laid full thickness in one operation by
machines with surface compaction ± 10 mm

Sub-bases other than above + 10 - 30 mm

* Where a surface water channel is laid before the adjacent road
pavement layer the top of that layer, measured from the top of the
adjacent edge of the surface water channel, shall be to the tolerances
given in Table 7/1NI
.

3 (05/02) Notwithstanding the tolerances permitted in
surface levels of pavement courses, the cumulative
tolerance shall not result in a reduction in thickness of
the pavement, excluding the sub-base and filter layer,
by more than 15 mm from the specified thickness nor a
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Amendment - November 2002
eduction in the thickness of the bituminous surface
ourse by more than 5 mm from that specified.

For checking compliance with sub-Clause 2 of this
lause, measurements of the surface levels of all
ourses will be taken on a grid of points located as
escribed in Appendix 7/1. In any length of pavement,
ompliance shall be deemed to be met for all surfaces,
ther than the final road surface, when not more than
ne of ten consecutive measurements taken
ongitudinally or one in any transverse line, exceeds the
olerances permitted in Table 7/1NI, provided that this
ne measurement shall not exceed by more than 5 mm
he tolerance for the course concerned. For the final
oad surface the tolerance given in Table 7/1NI shall
pply to any point on that surface.

urface Regularity

(05/02) The longitudinal regularity of the surfaces of
urface courses, binder courses, bases in pavements
ithout binder course and concrete slabs shall be such

hat the number of surface irregularities is within the
elevant limits stated in Table 7/2NI.

n irregularity is a variation of not less than 4 mm or
 mm of the profile of the road surface as measured by
he rolling straight-edge, of the type designed by the
ransport and Road Research Laboratory set at 4 mm or
 mm as appropriate, or equivalent apparatus capable of
easuring irregularities within the same magnitudes

ver a 3 m length. No irregularity exceeding 10 mm
hall be permitted.

(11/02) Prior to checking any final road surface,
inder course or top surface of base in pavements
ithout binder course for level, regularity or
acrotexture depth, it shall be cleaned of loose or

xtraneous materials. These operations shall be carried
ut without damaging the surface of the pavement, as
oon as possible and within 3 days of construction of the
avement.

Compliance with Table 7/2NI shall be checked by
he rolling straight-edge along any line or lines parallel
o the edge of pavement on sections of 300 m at regular
ntervals as stated in Appendix 7/1, whether or not it is
onstructed in shorter lengths. Sections shorter than
00 m forming part of a longer pavement shall be
ssessed using the number of irregularities for a 300 m
ength pro - rata to the nearest whole number.
N1
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Where the total length of pavement is less than 300 m,
the measurements shall be taken on 75 m lengths.

8 Pavements shall be measured transversely for
irregularities at regular intervals as stated in
Appendix 7/1, by a 3 m long straight-edge placed at
right angles to the centre line of the road. The
maximum allowable difference between the pavement
surface and the straight-edge shall be 3 mm.

9 A straight-edge 3 metres long, shall be used to
check longitudinal surface regularity in the following
cases:

(i) (05/02) for lengths of less than 75 m of
surface course, binder course, top surface of
base in pavements without binder course and
concrete slabs;

(ii) where use of the rolling straight-edge or
equivalent apparatus is impracticable;

(iii) for all lengths of sub-base under concrete
pavement slabs laid full thickness in one
operation by machine with surface
compaction.

The maximum allowable difference between the surface
and the underside of the straight-edge, when placed
parallel with, or at right angles to, the centre line of the
road shall be:

for pavement surfaces 3 mm

(05/02) for binder courses 6 mm

(05/02) for the top surface of base
in pavements without binder course 6 mm

for sub-bases under concrete
pavements (as in (iii) above) 10 mm

TABLE 7/2NI: (05/02) Maximum Permitted Number
of Surface Irregularities

Surfaces of Surfaces of lay-bys,
carriageways, service areas, all
hard strips and bituminous binder
hard shoulders courses and top

surface of bases in
pavements without
binder courses

Irregularity  4 mm  7 mm  4 mm  7 mm

Length (m) 300 75 300 75 300 75 300 75

Category A* Roads  20  9   2  1  40 18   4  2

Category B* Roads  40 18   4  2  60 27   6  3

* The Category of each section of road is described in
Appendix 7/1.

Rec
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Amendment - November 2002
tification

(11/02) Where any pavement area does not comply
 the Specification for regularity, surface tolerance,

kness, macrotexture depth, material properties or
paction, the full extent of the area which does not
ply with the Specification shall be made good and
surface of the pavement course shall be rectified in
manner described below:

(i) Unbound and Hydraulically bound materials

The top 75 mm shall be scarified, reshaped
with material added or removed as
necessary, and re-compacted. The area
treated shall be not less than 30 m long and
2 m wide or such area as necessary to obtain
compliance with the Specification.

(ii) (05/02) Cement bound sub-bases and bases

The method of correction will depend on the
period which has elapsed between detection
of the error and the time of mixing of the
material. If this is less than 4 hours, the
surface shall be scarified to a depth of not
less than 50 mm, surplus material removed
or freshly mixed material added as
necessary, and re-compacted in accordance
with the Specification. If the period is
4 hours or more the full depth of the layer
shall be removed from the pavement and
replaced with material in accordance with
the Specification. In either case the area
treated shall be at least 5 m long and the full
width of the paving laid in one operation. If
the Contractor proposes rectification within
7 days of laying he shall comply with sub-
Clause 1048.4. Alternatively, for sub-bases
under concrete pavements the Contractor
may make up low areas to a level within the
tolerances of this Clause with a 1:4 cement
and sand mortar or with 3 mm size fine
graded surface course complying with
BS 4987 : Part 1.

(iii) (05/02) Bituminous bases

With coated macadam or asphalt bases, the
full depth of the top layer as laid shall be
removed and be replaced with fresh material
laid and compacted in accordance with the
Specification. Any area so treated shall be at
least 5 m long and the full width of the
paving laid in one operation. Alternatively
for low areas in bituminous bases to be
overlaid with a binder course, the Contractor
may make up the level with additional binder
course material.
N2
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(iv) (11/02) Surface courses, binder courses and
top surface of bases in pavements without
binder course

These shall have the full depth of the course
removed, or in the case of base in pavements
without binder course, the topmost layer, and
replaced with fresh material laid and
compacted in accordance with the
Specification.

The area rectified shall be the full width of
the paving laid in one operation, and at least
5 m long if binder course or base on
pavements without binder course, or 15 m if
surface course.

Where the number of surface irregularities
exceeds the limits in Table 7/2NI, the area to
be rectified shall be 300 m or 75 m long as
appropriate and the full width of the lanes
affected, or such lesser area as necessary to
make the number of surface irregularities
conform with the limits.

Checking of the surface course for
compliance with this Clause shall be carried
out as soon as possible after completion of
the surfacing and remedial works completed
before the road is opened to traffic.

Where the macrotexture depth requirement
is not met for:

(a) a section 1000 m in lane length; or

(b) the full lane length of a section less than
1000 m long as the balance of a
complete scheme; or

(c) the full lane length of a scheme less than
1000 m long;

then sufficient 50 m lengths shall be
replaced, starting with that length having the
least macrotexture depth, until the average
requirement for the section length is
complied with.

A minimum length of 50 m and the full lane
width shall be removed and replaced either:

(a) (05/02) to the full depth of the surface
course; or

(b) to a depth of 20 mm when replaced by
the repave method process in
compliance with Clause 926.

Areas to be removed shall be delineated both
longitudinally and transversely by saw
cutting prior to the material being removed.
Joints shall be formed either by coating the
Amendment - November 2002
exposed sawn face with hot bitumen or
heating by suitable heater. The heater shall
raise the temperature of the full depth of the
course immediately before laying the new
material to a figure within the range of
minimum rolling temperature and maximum
temperature at any stage specified for the
material and for a width of not less than
75 mm.

(v) Concrete slabs

Concrete slabs shall be rectified by planing,
grinding or bump cutting. Large depressions,
which cannot be dealt with in this way, shall
be rectified by cutting out the surface and
replacing by a thin bonded surface repair
complying with Clause 1032.

Retexturing of hardened concrete shall be
carried out by sawing grooves in accordance
with the Specification. Texturing of replaced
surfaces shall be by brushing in accordance
with the Specification. Where the slab
cannot be rectified as above, the full depth of
slab shall be removed and replaced with a
slab constructed in compliance with
Clause 1033 to the extent required to obtain
compliance with the Specification. Remedial
works involving the placing of fresh
concrete shall be completed in sufficient
time for the concrete strength to have
developed as required in Clause 1048, before
that section of pavement is opened to traffic.

706NI (05/01) Excavation, Trimming and
Reinstatement of Existing Surfaces

General

1 The Contractor shall not excavate pits, trenches or
other openings in paved areas which have been
constructed as part of the Permanent Works in order to
construct other parts of the Works, including Statutory
Undertakers and other service works except with the
prior approval of the Overseeing Organisation.

2 Where excavation and trimming of existing paved
areas and highways not constructed as part of the
Permanent Works are required in Appendix 7/2, they
shall be carried out and reinstated in compliance with
this Clause and with any additional requirements
described in Appendix 7/2. Excavations shall be carried
out to the dimensions described in Appendix 7/2, or, if
not so described, to the minimum dimensions, subject
to sub-Clause 3 of this Clause, necessary to carry out
the work.
N3
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Excavations

3 (05/02) Excavations in existing pavements and other
paved areas, except those described in sub-Clause 4 of
this Clause, including surfacing, base and sub-base,
shall be cut to neat lines to dimensions at least 75 mm
greater on each side than the dimensions of any further
excavation below formation level. Excavations in
capping shall be taken at least 75 mm outside the
dimensions of any excavation below. Road surfacing of
bituminous material shall be cut back by sawing or
planing to a further 75 mm on each side. Planing shall
be carried out in accordance with Clause 709. Concrete
surfacing and concrete roadbases, except CBM, shall be
cut back by sawing by at least 300 mm on each side to
the level of any reinforcement in reinforced slabs and to
the full depth of the slab in unreinforced slabs.

If excavations are required to inspect the condition of
lower layers, each layer shall be excavated separately
and cleaned of debris to permit inspection.

4 Concrete blocks, clay pavers and precast concrete
flags, kerbs and channels shall be lifted without cutting,
to the nearest joint satisfying sub-Clause 3 of this
Clause and carefully stored for re-use or dealt with as
described in Appendix 2/3. In situ kerbs and channels
shall be broken out to at least 150 mm beyond the
excavation.

5 All excavations shall be carried out in compliance
with the Specification and adequately supported at all
times. Support shall be withdrawn as backfilling
proceeds.

Backfilling

6 Backfilling of excavations shall be carried out as
quickly as possible after completion of the work for
which the excavation is required, to formation or
sub-formation, in compliance with the appropriate
Clauses in Series 500, 600, 1200, 1300 and 1400 or as
otherwise described in Appendix 7/2 using fill material
and compaction described therein.

Reinstatement of Paved Areas

7 The layers of capping and pavement and other
paved area materials shall be reinstated consecutively,
as soon as possible, in compliance with the appropriate
Clauses in the 600, 700, 800, 900, 1000 and 1100
Series, to match the thicknesses and constituents of the
existing material or as otherwise described in
Appendix 7/2. They shall be laid and compacted in
compliance with the appropriate Clauses in the above
Series within the tolerances given in Table 7/1.

To allow for settlement in backfill under concrete
pavements, temporary repairs to the pavement shall be
Amendment - May 2002
carried out using bituminous materials. Alternatively,
foamed concrete shall be used up to the base of the slab
and the slab reinstated as soon as possible. The
reinstatement of the concrete slab shall be carried out as
described in Appendix 7/2.

8 Block and flag paving and precast and in situ kerbs
and channels shall be reinstated in compliance with
Series 1100 to match the existing construction.

9 (05/02) Where settlement of the reinstatement
occurs, the surface level shall be brought to correct
levels and surface regularity. Where an existing
pavement has been trimmed for a new pavement to abut
it, regulating layers for changes in crossfall or level
shall comply with the requirements for the appropriate
sub-base, base or surface layer.

10 Immediately before bituminous layers are
reinstated, the edges of the existing material shall be
cleaned of all loose material and be coated with an
appropriate hot bituminous binder or equivalent
treatment. Where joints in concrete slabs are affected
by the excavation they shall be reinstated by cutting
back to at least 0.5 m on each side of a transverse joint
and forming an expansion joint on one side of the
excavation and a contraction joint on the other and
provide longitudinal joints where necessary in the same
line before reinstatement in compliance with Series
1000 to match the existing construction.

Reinstatement of Unpaved Areas and Other
Surfaced Highways

11 Where the excavation affects verges, grassed areas,
footpaths and bridleways they shall be reinstated to
match the existing surface, after backfilling in
compliance with sub-Clause 6 of this Clause to a depth
of 150 mm below the existing surface. The
reinstatement shall be completed by topsoil and seeding
or turfing in compliance with the Specification, in both
cases re-using any topsoil or turves cut and stored for
re-use, or, when surfaced, with material matching the
existing foundation and surface.

12 Levels between existing and newly constructed
footpaths, footways, verges and bridleways shall be
matched by removing the minimum area of existing
material necessary, to enable the total thickness of
surfacing material to be laid abutting the existing
surface. Where settlement of the reinstatement occurs
the levels shall be brought up to existing levels.

Surfaces may be left proud of the adjacent existing
surfaces by an amount not exceeding 50 mm,
adequately ramped to avoid sharp changes in level, to
cater for subsequent settlement.
N4
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Junctions Between New Pavement Construction and
Existing Pavement or Other Paved Areas

13 (05/01) Where new pavement construction abuts an
existing bituminous pavement which has to be reduced
in level or overlaid to match alignment and levels, the
existing surface shall be trimmed by the minimum
amount of cold-milling (planing) to a depth which will
allow the specified thickness of new construction to be
laid, the edge being trimmed and treated in compliance
with this Clause. Where the difference in level makes it
necessary, a regulating course as described in
Appendix 7/1 and specified in Clause 907 shall be
provided. The locations to be trimmed are given in
Appendix 7/2.

14 (05/01) Junctions between concrete pavements and
between concrete and bituminous pavements shall be
constructed as described in Appendix 7/2. Junctions in
porous asphalt shall comply also with Clause 938.
Junctions between porous asphalt surfacing and other
pavement surfaces shall be constructed as described in
Appendix 7/2.

(05/01) Compressed Air

15 When compressed air is used to clean dust, dirt and
debris from prepared faces of existing concrete or
bituminous pavements which are otherwise ready for
reinstatement, only oil-free compressed air shall be
used and this shall be at a pressure of not less than
0.5 N/mm2.
N5FAmendment - May 2001
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