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Foreword

This Part of BS 7669 has been prepared under the direction of Technical
Committee B/509 Road Equipment.

Over the last 25 years the Department of Transport, the Transport Research
Laboratory, British Standards Institution and other organizations have been
involved in research, testing, design and the preparation of specifications and
standards for vehicle restraint systems such as safety fences, barriers and bridge
parapets. Much of this work has been published in the form of Transport
Research Laboratory reports, drawings, specifications and standards.

Over recent years, particularly since the introduction of quality assurance
schemes for both the manufacture of components and the erection of safety fences
and parapets, the need for additional advice, guidance and background
information has been highlighted. In 1988 the Department of Transport and
British Standards Institution agreed to the preparation of a comprehensive
British Standard or Reference Manual on vehicle restraint systems.

A steering group of representatives from the British Standards Institution,
Department of Transport and Transport Research Laboratory was formed to
supervise the project and the following terms of reference were formulated:

“To prepare the draft of a comprehensive document on safety fences, barriers
and bridge parapets covering research and development, design, specification,
manufacture, installation, repair and maintenance.”

It was decided to split the Reference Manual into several Parts and the following
groups were formed:

a) Working Group 1 — Part 1 (in preparation), dealing with the fundamentals
of safety fences, barriers, parapets and transitions

b) Working Group 2 — Part 2 (in preparation), dealing with the specification
and layout of safety fences and barriers

c) Working Group 3 — Part 3, dealing with the installation, inspection and
repair of safety fences

d) Working Group 3 — Part 4 (in preparation), dealing with the installation,
inspection and repair of safety barriers

e) Working Group 4 — Part 5 (future work), dealing with all aspects of bridge
parapets

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 to 1v,
pages 1 to 76, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on

the inside front cover. Doc ume ntS
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Section 1. General

1.1 Scope

This Part of BS 7669 provides guidance on the
installation and erection procedures for vehicle
safety fences. It is also designed as a follow-on to
in-service inspection and for use following damage
to fences.

NOTE This guide includes supplementary commentaries to
assist in its use and understanding.

1.2 References

1.2.1 Normative references

This Part of BS 7669 incorporates, by reference,
provisions from specific editions of other

c¢) Safety at Roadworks, Notes for Guidance [3];

d) Planning for Safety — Guidance Notes for the
Health and Safety of Workers at In-service
Motorway Roadworks Sites [4];

e) Control of Substances Hazardous to Health
Regulations, 1988, as amended by SI 1990
No. 2026, 1990 [5];

f) Construction (Lifting Operations)
Regulations 1961 [6];

g) Construction (General Provisions)
Regulations 1961 [7].

1.4.3 The Engineer, contractor and employer

responsible for the project should ensure compliance
with the above guidance/manuals whereby
problems can be minimized by consideration of
items such as:

publications. These normative references are cited
at the appropriate points in the text and the
publications are listed on the inside back cover.

Subsequent amendments to, or revisions of, any of
these publications apply to this Part of BS 7669 only
when incorporated in it by updating or revision.

1.2.2 Informative references

This Part of BS 7669 refers to other publications
that provide information or guidance. Editions of
these publications current at the time of issue of this
standard are listed on the inside back cover, but
reference should be made to the latest editions.

1.3 Definitions

For the purposes of this Part of BS 7669 the
definitions given in the following Parts of

BS 6579 apply: BS 6579-1:1988, BS 6579-3:1988,
BS 6579-4:1990, BS 6579-5:1986, BS 6579-6:1988,
and BS 6579-7:1989.

1.4 Health and safety

1.4.1 The investigation and implementation of
safety fence projects, including inspection and
repair works, require personnel to work on the
highway. All personnel including those dealing with
the design and supervision functions should seek to
ensure that safe working practices can be achieved
and adopted at all times. No operation should cause
danger to employer, employee, contractor,
subcontractor or any member of the public.
Inconvenience should be kept to the minimum by
careful preplanning of the works. The contractor
should ensure that the Engineer is provided with
the name of the contractor’s nominated
representative who will have site management
responsibility for the safety fence work.

1.4.2 Publications available on safety include:
a) Health and Safety at Work etc. Act 1974 [1];

b) Traffic Signs Manual Chapter 8, specifically,
Traffic Safety Measures and Signs for Roadworks
and Temporary Situations [2];

a) interference with the public utility apparatus
or other underground services — national/local
Highway Authority and Utilities Committee
(HAUC) arrangements;

b) implementation of health and safety
manuals — protective clothing, head, limb,
lung and eye protection, safe working practices
(including materials);

¢) the general needs of the public — clear signing,
maintenance of traffic flow, protection of workers
and night/weekend working;

d) arrangements made for dealing with
emergencies — contact with local emergency
services.

1.5 Dealing with services

Before any work is commenced or marking pins are
driven through the highway surface, details of all
underground services and equipment should be
obtained and shown on the working drawings.
Where necessary, services may need to be diverted
by the appropriate authority to accommodate the
agreed safety fence layout.

In all cases, the service authority should mark out
the position of their services on the ground using the
agreed HAUC colour code system, prior to any
safety fence work commencing.

1.6 Setting out

Before safety fence erection work commences, the
engineer should agree the setting out for:

a) terminal sections/flares;
b) straight and curved safety fences;

¢) the type of safety fence, including post and
foundations (and antiglare screen fencing fixings,
if specified) in relation to all locations;
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d) the location of tensioner assemblies, adjuster 1.7 Achievement of torque and tension
assemblies, expansion assemblies and expansion  yglues

joints; . .
. . Torque should be measured with a calibrated torque
e) the location of reinforcement (preferably wrench in accordance with BS 6703:1988.

utilizing a cover meter) and waterproofing

materials where surface-mounted posts are to be
installed;

f) the beam/rope height (see Figure 1). The
engineer should also ensure that posts do not
coincide with underground chambers, services,
manhole covers etc., especially where post
spacing is at half standard centres.

Tension in a wire rope should be measured with a
calibrated rope tension indicator.

COMMENTARY. Instruments should be calibrated at
least annually.
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Section 2. Installation procedures for erection of

safety fences

2.1 Tensioned corrugated beam
2.1.1 Single sided tensioned corrugated beam
(Figure 2)
2.1.1.1 Mark out
a) Mark out a datum and establish the set-back.
COMMENTARY. On finished wearing course, for
example. Alternatively the datum could be a
bridge parapet, etc.
b) Mark out connection between types of safety
fence.
¢) Mark out flared ends.
d) Mark out anchorages.
COMMENTARY. This should be done relative to
bridge parapet, direction of safety fence or
expansion joint anchorage.
e) Mark out types of posts.
2.1.1.2 For driven posts

a) Establish post centre referenced from the
datum.

COMMENTARY. Where a non-standard beam is
authorized, post centre should be confirmed with
the Engineer.

b) Establish height datum.

¢) Ensure that post 1s the correct type.

d) Ensure that the radiused edge of post faces
oncoming traffic.

COMMENTARY. Line of beams may be laid out
along the setting out line as a guide for the
post-driving rig provided care is taken to avoid
damage to the beams.

e) Drive post to specified height.

COMMENTARY. One method of achieving this is by
sighting onto a traveller.

2.1.1.3 Concrete foundations

a) Establish post centre referenced from the
datum and excavate foundation. Dispose of
excess arisings.

COMMENTARY. Ensure that the drawing and the
specification for type of foundation are as
prescribed by the client and confirm whether post
is to be placed into a galvanized socket.

b) Place concrete, vibrate and compact.
¢) Ensure that post is the correct type.

d) Ensure that radiused edge of post faces
oncoming traffic.

e) Set post and/or socket and reinforcing ring in
wet concrete to the specified height, set-back and
post centre.

COMMENTARY. Ensure that post and/or socket and
reinforcing ring remain in the correct position.

f) Recompact concrete. Slope concrete away from
post/socket to prevent formation of corrosion
pockets. Finish to level and cure.

g) Install post in socket and fill void with a
non-setting passive filler to a level slightly above
the top of the socket.

2.1.1.4 Filter drain foundations

a) On new works

1) Place required size formwork in trench at
post centre established from the datum.

COMMENTARY. Prior to this operation, the
trench should be filled with filter material to a
depth not less than the underside of the
foundation. In order to contain the concrete, a
suitable membrane should line the base of the
concrete foundation.

1) Where trench overbreak and/or
non-verticality of trench side occur, a method
to overcome this problem should be agreed
with the Engineer.

111) Place remainder of filter material in the
trench.

iv) Place concrete into formwork.

COMMENTARY. Ensure that filter drain
remains uncontaminated.

v) Vibrate and compact concrete and withdraw
formwork.

COMMENTARY. Some types of formwork may be
left in-situ.
vi) Ensure that post is the correct type.

vil) Ensure that radiused edge of post faces
oncoming traffic.

viiil) Set post and/or socket and reinforcing ring
in wet concrete to the specified height, set-back
and post centre.

COMMENTARY. Ensure that post and/or socket
and reinforcing ring remain in the correct
position.

1x) Recompact concrete. Slope concrete away
from post/socket to prevent formation of
corrosion pockets. Finish to level and cure.

x) Install post in socket and fill void with a
non-setting passive filler to a level slightly
above the top of the socket.
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Figure 2 — Single sided tensioned corrugated beam (verge)

Full document details: BS 7669-3:1994

[]
4]
=]
-
'
-
=
o

Documen

Document Sharin

€-699L Sd

V661


http://www.avadocuments.com/doc/bs-7669-3-1994
http://www.avadocuments.com/doc/bs-7669-3-1994

BS 7669-3:1994

b) In existing filter drains

1) Excavate for the foundations at post centres
established from the datum.

COMMENTARY. A mechanical excavator may be
used.

11) Save existing filter material from excavated
fill material for re-use where appropriate.
Dispose of excess arisings.

111) Place required formwork at post locations
and backfill.

COMMENTARY. In order to contain the concrete,
a suitable membrane should line the base of
the concrete foundation.

iv) Continue as described in iv) to x)
of 2.1.1.4 a).

2.1.1.5 For demountable post foundations
Construct foundations and erect posts as described
in 2.1.1.3.
COMMENTARY. Foundations may be provided by
coring in full depth road construction.
2.1.1.6 Surface-mounted posts
a) Establish post centre, referenced from the
datum.
b) Establish position of anchorage and
attachment systems.

COMMENTARY. If diamond drilling is required,
refer to the manufacturer’s instructions for
installation. If necessary, locate reinforcement
utilizing a cover meter. If reinforcement has to be
drilled seek the agreement of the Engineer.

¢) Select drill bit of correct diameter and type.

d) Drill the hole to the correct depth.

COMMENTARY. Belling out at the top of the hole is
to be avoided.

e) Flush clean the hole.

COMMENTARY. This may be done with compressed
air or water.

f) Install the anchorage and attachment system.

COMMENTARY. The anchorage and attachment
system should be used in accordance with the
manufacturer’s instructions.

g) Ensure that post is the correct type.

h) Ensure that radiused edge of post faces
oncoming traffic.

1) Fix surface-mounted post to the specified
height.

j) Tighten the attachment system to the
manufacturer’s specified torque and minimum
thread engagement.

COMMENTARY.

1) A mortar bed of between 10 mm and 30 mm
should be placed under a surface-mounted post
unless it is attached to a steel base.

i1) All voids in anchorages, attachment systems
and base plates should be filled with a
non-setting passive filler to prevent the
collection of water.

2.1.1.7 Terminal section

a) Excavate for anchor block and angled beam
post foundations. Dispose of excess arisings.

COMMENTARY. If the terminal is flared, ensure
that the specified offsets have been used.
Anchorage bolts should have the nuts adjacent to
the fairing.

b) Assemble terminal section and support in
correct position.

c¢) Place concrete, vibrate and compact.

d) Insert reinforcing bars or cast-in cradle anchor
block and reinforcing rings at post foundations.

e) Recompact concrete. Slope concrete away from
terminal section supports, to prevent formation of
corrosion pockets. Finish to level and cure.

f) Install concrete fairings to terminals, ensuring
that the concrete is flush with traffic face of beam.
Concrete fairing should follow slope of end beam
for a minimum of 700 mm.

COMMENTARY.

A precast concrete fairing may be installed as
an alternative to in-situ concrete fairing,
subject to approval of the Engineer.

2.1.1.8 Assembly

a) Hang beams onto posts using hand tightened
post screws.

b) Couple together beams in one of the following
methods.

COMMENTARY. Assemble lap, joint with overlap in
direction of traffic flow.

Method 1

1) Loose assemble all the beams using lap
screws, nuts and washers without tightening
the lap joint.

1) Remove all slack from the lap joint using a
tapered bar (podger bar) in the 20 mm
diameter hole (podgering hole) and tighten two
lap screws to a torque of 60 N ‘m to 80 N 'm,
before releasing the tapered bar (podger bar).
(See Figure 3.)

i11) Tighten remaining lap screws to a torque
of 60 N ‘m to 80 N -m, before tensioning.
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Method 2

1) Hang a single beam to a previously erected
beam using loosely assembled lap screws, nuts
and washers.

i1) Remove all slack from the lap joint using a
tapered bar (podger bar) in the 20 mm

diameter hole (podgering hole) and tighten two
lap screws to a torque of 60 N ‘m to 80 N 'm,
before releasing the tapered bar (podger bar).

ii1) Tighten remaining lap screws to a torque

of 60 N ‘m to 80 N 'm. Continue to next beam.
2.1.1.9 Tensioning

a) Check that each limit of the length of
assembled fence to be tensioned is anchored.

COMMENTARY. The following are effective means
of anchorage:

1) a ramped end anchorage;

i1) a continuing length of assembled tensioned
corrugated beam fence at least 140 m long;

1i1) a continuing length of assembled open box
beam fence at least 30 m long;

) a full height anchorage;

v) a continuing minimum length of 14.4 m of
assembled open box beam fence connected to a
bridge parapet;
b) Check that post screws, nuts and washers have
been only hand tightened.

¢) When a continuous length of tensioned
corrugated beam fence is used as anchorage,
tighten post screws on the anchor length to a
torque of 15 N 'm to 20 N -m.

d) Hand tighten adjuster nuts up to adjuster
brackets, and at full height anchorages hand
tighten nuts on anchor bolts up to adjuster
brackets.

e) For anchorage type bolts 1).

1) Tighten nuts on anchor at ramped end
anchorage until the angled beam post nearest
the end post just maintains vertical alignment.
Tighten lock nuts to a torque of 140 N ‘m

to 160 N -m.

1) At the adjuster assembly adjacent to each
effective anchorage tighten all adjuster nuts to
atorque of 280 N ‘m to 300 N 'm and check for
any movement in the ground anchorage.

COMMENTARY. If movement is observed in the
ground anchorage, the Engineer should
immediately be informed.

111) Slacken all adjuster nuts and retighten to a
torque appropriate to the ambient
temperature (see Table 1). Tighten both lock
nuts to a torque of 140 N m to 160 N -m.

1v) At each subsequent adjuster assembly
tighten both adjuster nuts to a torque
appropriate to the ambient temperature

(see Table 1). Tighten all lock nuts to a torque
of 140 N ‘m to 160 N -m.

COMMENTARY. A clearance socket has to be
used which will permit the torque wrench to be
applied to the adjuster nut.
f) For anchorage types 1i), ii1), iv) and v) above
tighten all adjuster nuts at all adjuster
assemblies to a torque appropriate to the ambient
temperature (see Table 1). Tighten all lock nuts
to a torque of 140 N m to 160 N -m.

COMMENTARY. When a continuing length of
assembled tensioned corrugated beam at

least 140 m long is used as an effective temporary
anchorage, the post screws should be slackened
(i.e. hand tightened) prior to tensioning of the
new length.

It is necessary to retighten the pairs of adjuster
nuts several times alternately in order to tighten
both to the specified torque.

Table 1 — Torque for single sided
tensioned corrugated beam

Ambient temperature Torque
°c N 'm

25 0 (hand tight)
20 50
15 100
10 150

5 200

0 250
-5 300

COMMENTARY on Table 1.
i) Interpolation of values is allowed.
i1) Tolerance on torque to be =5 %.

1i1) Tensioning should not be undertaken
outside the 25 °C to — 5 °C range.

g) Tighten post screws to a torque of 15 N ‘m
to 20 N -m.

COMMENTARY. The torque wrench has to be
applied to the screw head.
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2.1.2 Double sided tensioned corrugated beam
(Figure 4)
2.1.2.1 Mark out

a) Mark out a datum and establish the set-back.

COMMENTARY. On finished wearing course, for
example. Alternatively the datum could be a
bridge parapet, etc.

b) Mark out connection between types of safety
fence.

¢) Mark out flared ends.

d) Mark out anchorages.

COMMENTARY. This should be done relative to
bridge parapet, direction of fence or expansion
joint anchorage.

e) Mark out types of posts.
2.1.2.2 For driven posts

a) Establish post centre, referenced from the
datum.

COMMENTARY. Where a non-standard beam is
authorized, post centres should be confirmed with
the Engineer.

b) Establish height datum.
¢) Ensure that post 1s the correct type.

d) Ensure that radiused edge of post faces
oncoming traffic.

COMMENTARY. Line of beams may be laid out
along the setting out line as a guide for the
post-driving rig provided care is taken to avoid
damage to the beams.

e) Drive post to specified height.

COMMENTARY. One method of achieving this is by
sighting onto a traveller.

2.1.2.3 Concrete foundations

a) Establish post centre referenced from the
datum and excavate foundation. Dispose of
excess arisings.

COMMENTARY. Ensure that the drawing and the
specification for type of foundation are as
prescribed by the client and confirm whether post
is to be placed into a galvanized socket.

b) Place concrete, vibrate and compact.

¢) Ensure that post is the correct type.

d) Ensure that radiused edge of post faces
oncoming traffic.

e) Set post and/or socket and reinforcing ring in
wet concrete to the specified height, set-back and
post centre.
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COMMENTARY. Ensure that post andlor socket and
reinforcing ring remain in the correct position.

f) Recompact concrete. Slope concrete away from
post/socket to prevent formation of corrosion
pockets. Finish to level and cure.

g) Install post in socket and fill void with a
non-setting passive filler to a level slightly above
the top of the socket.

2.1.2.4 Filter drain foundations

a) On new works

i) Place required size formwork in trench at
post centre established from the datum.

COMMENTARY. Prior to this operation, the
trench should be filled with filter material to a
depth not less than the underside of the
foundation. In order to contain the concrete a
suitable membrane should line the base of the
concrete foundation.

11) Where trench overbreak and/or
non-verticality of trench side occur, a method
to overcome this problem should be agreed
with the Engineer.

111) Place remainder of filter material in the
trench.

iv) Place concrete into formwork.
COMMENTARY. Ensure that filter drain
remains uncontaminated.

v) Vibrate and compact concrete and withdraw
formwork.

COMMENTARY. Some types of formwork may be
left in-situ.

vi) Ensure that post is the correct type.

vii) Ensure that radiused edge of post faces
oncoming traffic.

viil) Set post and/or socket and reinforcing ring
in wet concrete to the specified height, set-back
and post centre.
COMMENTARY. Ensure that post and/or socket
and reinforcing ring remain in the correct
position.
1x) Recompact concrete. Slope concrete away
from post/socket to prevent formation of
corrosion pockets. Finish to level and cure.
x) Install post in socket and fill void with a
non-setting passive filler to a level slightly
above the top of the socket.

b) In existing filter drains

1) Excavate for the foundations at post centres
established from the datum.

COMMENTARY. A mechanical excavator may be
used.

11) Save existing filter material from excavated
fill material for re-use where appropriate.
Dispose of excess arisings.

111) Place required formwork at post locations
and backfill.

COMMENTARY. In order to contain the concrete,
a suitable membrane should line the base of
the concrete foundation.

iv) Continue as described in iv) to x)
of 2.1.2.4 a).

2.1.2.5 For demountable post foundations

Construct foundations and erect posts as described
in 2.1.2.3.

COMMENTARY. Foundations may be provided by
coring in full depth road construction.

2.1.2.6 Surface-mounted posts

a) Establish post centre, referenced from the
datum.

b) Establish position of anchorage and
attachment systems.

COMMENTARY. If diamond drilling is required,
refer to the manufacturer’s instructions for
installation. If necessary, locate reinforcement
utilizing a cover meter. If reinforcement has to be
drilled seek the agreement of the Engineer.

¢) Select drill bit of correct diameter and type.
d) Drill the hole to the correct depth.

COMMENTARY. Belling out at the top of the hole is
to be avoided.

e) Flush clean the hole.

COMMENTARY. This may be done with compressed
air or water.

f) Install the anchorage and attachment system.

COMMENTARY. The anchorage and attachment
system should be used in accordance with the
manufacturer’s instructions.

g) Ensure that post is the correct type.

h) Ensure that radiused edge of post faces
oncoming traffic.

1) Fix surface-mounted post to the specified
height.

j) Tighten the attachment system to the
manufacturer’s specified torque and minimum
thread engagement.

COMMENTARY.
1) A mortar bed of between 10 mm and 30 mm

should be placed under a surface-mounted post
unless it is attached to a steel base.

i1) All voids in anchorages, attachment systems
and base plates should be filled with a
non-setting passive filler to prevent the

collection of water. Documents
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2.1.2.7 Terminal section

a) Excavate for anchor block and angled beam
post foundations. Dispose of excess arisings.

COMMENTARY. If the terminal is flared, ensure
that the specified offsets have been used.
Anchorage bolts should have the nuts adjacent to
the fairing.

b) Assemble terminal section and support in
correct position.

c¢) Place concrete, vibrate and compact.

d) Insert reinforcing bars or cast-in cradle in
anchor block and reinforcing rings at post
foundations.

e) Recompact concrete. Slope concrete away from
post/socket to prevent formation of corrosion
pockets. Finish to level and cure.

f) Install concrete fairings to terminals, ensuring
that the concrete is flush with both faces of beam.
Concrete fairing should follow slope of end beam
for a minimum of 700 mm.

COMMENTARY.

A precast concrete fairing may be installed as
an alternative to in-situ concrete fairing,
subject to the approval of the Engineer.

2.1.2.8 Assembly

a) Hang beams onto posts using hand tightened
post screws.

COMMENTARY. Ensure adjuster assemblies are
installed opposite each other.

b) Couple together beams and connecting straps
on one side of the posts in one of the following
methods:

COMMENTARY.
1) Assemble lap joint with overlap in direction

of traffic flow.

11) If double length beam is used, fix additional
connecting straps at mid point of beam in
addition to the lap joints.

Method 1

1) Loose assemble all the beams using lap
screws, washers and nuts, without tightening
the lap joint.

11) Remove all slack from the lap joint using a
tapered bar (podger bar) in the 20 mm
diameter hole (podgering hole) and tighten two
lap screws to a torque of 60 N ‘m to 80 N 'm,
before releasing the tapered bar (podger bar).
(See Figure 3.)

111) Tighten remaining lap screws to a torque
of 60 N ‘m to 80 N -m, except for those holding
the connecting strap.

Method 2

1) Hang a single beam to a previously erected
beam using loosely assembled lap screws,
washers and nuts.

1) Remove all slack from the lap joint using a
tapered bar (podger bar) in the 20 mm

diameter hole (podgering hole) and tighten two
lap screws to a torque of 60 N ‘m to 80 N 'm,
before releasing the tapered bar (podger bar).

i11) Tighten remaining lap screws to a torque
of 60 N ‘m to 80 N -m, except for those holding
the connecting straps. Continue to next beam.

¢) Couple together beams on other side in one of
the following methods:

Method 1

1) Loose assemble all the beams using lap
screws, nuts and washers without tightening
the lap joint.

COMMENTARY. Problems may occur with
double sided fence on bends. Where joints do
not line up opposite each other and the position
of post bolt in slot is affected, this can be
corrected at adjuster assemblies and
additional pairs of assemblies may be
introduced.

1) Remove all slack from the lap joint using a
tapered bar (podger bar) in the 20 mm
diameter hole (podgering hole) and tighten two
lap screws to a torque of 60 N ‘m to 80 N -m,
before releasing the tapered bar (podger bar).
i11) Tighten remaining lap screws to a torque

of 60 N ‘m to 80 N -m, except for those holding
the connecting straps.

Method 2

1) Hang a single beam to a previously erected
beam using loosely assembled lap screws,
washers, and nuts.

1) Remove all slack from the lap joint using a
tapered bar (podger bar) in the 20 mm

diameter hole (podgering hole) and tighten two
lap screws to a torque of 60 N ‘m to 80 N -m,
before releasing the tapered bar (podger bar).

111) Tighten the remaining lap screws to a
torque of 60 N -m to 80 N -m, except for those
holding the connecting straps. Continue to
next beam.

2.1.2.9 Tensioning

a) Check that each limit of the length of
assembled fence to be tensioned is anchored.

COMMENTARY. The following are effective means
of anchorage:

i) a ramped end anchorage;
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i1) a continuing length of assembled double sided
tensioned corrugated beam fence at least 140 m
long;

1i1) a continuing length of assembled double sided
open box beam fence at least 30 m long;

iv) a full height anchorage;

v) a continuing minimum length of 14.4 m of
assembled open box beam fence connected to a
bridge parapet;

b) Check that post screws have been only hand
tightened.

¢) When a continuous length of tensioned
corrugated beam double sided fence is used as
anchorage, tighten post screws on the anchor
length to a torque of 15 N ‘m to 20 N 'm.

d) Hand tighten adjuster nuts up to adjuster
brackets and at full height anchorages hand
tighten nuts on anchor bolts up to adjuster
brackets.

e) For anchorages types 1).

1) Tighten anchorage nuts on anchor bolts at
ramped end anchorage until the angled beam
post nearest the end post just maintains
vertical alignment. Tighten lock nuts to a
torque of 140 N ‘m to 160 N -m.

11) At the adjuster assembly adjacent to each
effective anchorage tighten all adjuster nuts to
atorque of 280 N ‘m to 300 N ‘m and check for
any movement in the ground anchorage.

COMMENTARY. If movement is observed in the
ground anchorage, the Engineer should
immediately be informed.

111) Slacken all adjuster nuts and retighten to a
torque appropriate to the ambient
temperature (see Table 2). Tighten all lock
nuts to a torque of 140 N m to 160 N -m.

iv) At each subsequent adjuster assembly
tighten adjuster nuts to a torque appropriate
to the ambient temperature (see Table 2).
Tighten all lock nuts to a torque of 140 N ‘m
to 160 N -m.

COMMENTARY. A clearance socket has to be used
which will permit the torque wrench to be applied
to the adjuster nut.

f) For anchorage types ii), ii1), iv) and v) above
tighten all adjuster nuts at all adjuster
assemblies to a torque appropriate to the ambient
temperature (see Table 2). Tighten all lock nuts
to a torque of 140 N m to 160 N -m.

COMMENTARY. When a continuing length of
assembled tensioned corrugated beam at

least 140 m long is used as an effective temporary
anchorage, the post screws should be slackened
(i.e. hand tightened) prior to tensioning of the
new length.

It is necessary to retighten the pairs of adjuster
nuts several times alternately in order to tighten
both to the specified torque.

Table 2 — Torque for double sided
tensioned corrugated beam

Ambient temperature Torque
°C N m

25 0 (hand tight)
20 50
15 100
10 150

5 200

0 250
-5 300

COMMENTARY on Table 2.
i) Interpolation of values is allowed.
i1) Tolerance on torque to be = 5 %.

1i1) Tensioning should not be undertaken
outside the 25 °C to — 5 °C range.

g) Tighten post screws to a torque of 15 N -m
to 20 N -m.

COMMENTARY. The torque wrench has to be
applied to the screw head.

h) Tighten the lap screws securing the connecting
straps to a torque of 60 N m to 80 N -m.
2.1.3 Full height surface mounted anchorages
(Figure 5)
2.1.3.1 Mark out
a) Determine type of full height anchorage.

b) Establish position of full height anchorage in
line of fence.
COMMENTARY. This should be relative to bridge
parapet, direction of fence or expansion joint
movement requirements.
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2.1.3.2 Installation

a) Excavate for concrete foundation. Dispose of
excess arisings.

b) Where cradle anchorage is to be used support
in position.

¢) Place concrete, vibrate and compact.

d) Finish and cure as specified.

e) Position full height anchorage unit to the
specified height on concrete base.

COMMENTARY. e) to g) will not be necessary if
cradle anchorages have been already installed in
base.

f) Establish position of anchorage and
attachment system.

COMMENTARY. If diamond drilling is required,
refer to the manufacturer’s instructions for
installation. If necessary, locate reinforcement
utilizing a cover meter. If reinforcement has to be
drilled seek the agreement of the Engineer.

g) Select drill bit of correct diameter and type.
h) Drill the hole to the correct depth.

COMMENTARY. Belling out at the top of the hole is
to be avoided.

1) Flush clean the holes.

COMMENTARY. This may be done with compressed
air or water.

j) Position full height anchorage over holes to
check position.

k) Remove full height anchorage.
) Install the anchorage and attachment system.
COMMENTARY. The anchorage and attachment

system should be used in accordance with the
manufacturer’s instructions.

m) When secure, position full height anchorage
over the attachment system and tighten fixings to
the specified torque and minimum thread
engagement.
COMMENTARY.
i) A mortar bed of between 10 mm and 30 mm
should be placed under a surface-mounted post
unless it is attached to a steel base.
11) All voids in anchorages, attachment systems
and base plates should be filled with a

non-setting passive filler to prevent the
collection of water.

2.1.3.3 Connection to adjacent safety fence
Connect to adjacent fence as required.

COMMENTARY. Special beam lengths may be
required.

2.2 Untensioned corrugated beam

2.2.1 Single sided untensioned corrugated
beam (Figure 6)

2.2.1.1 Mark out
a) Mark out a datum and establish the set-back.
COMMENTARY. On finished wearing course, for
example. Alternatively the datum could be a
bridge parapet, etc.
b) Mark out connection between types of safety
fence.
¢) Mark out flared ends.
d) Mark out anchorages.
COMMENTARY. This should be done relative to
bridge parapet, direction of safety fence or
expansion joint anchorage.
e) Mark out types of post.

2.2.1.2 For driven posts

a) Establish post centre, referenced from the
datum.

COMMENTARY. Where a non-standard beam is
authorized, post centre should be confirmed with
the Engineer.

b) Establish height datum.

¢) Ensure that post is the correct type.

d) Ensure that radiused edge of post faces
oncoming traffic.

COMMENTARY. Line of beams may be laid out
along the setting out line as a guide for the
post-driving rig provided care is taken to avoid
damage.

e) Drive post to specified height.

COMMENTARY. One method of achieving this is by
sighting onto a traveller.

2.2.1.3 Concrete foundations

a) Establish post centre referenced from the
datum and excavate foundation. Dispose of
excess arisings.

COMMENTARY. Ensure that the drawing and the
specification for type of foundation are as
prescribed by the client and confirm whether post
is to be placed into a galvanized socket.

b) Place concrete, vibrate and compact.

¢) Ensure that post is the correct type.

d) Ensure that radiused edge of post faces
oncoming traffic.

e) Set post and/or socket and reinforcing ring in
wet concrete to the specified height, set-back and
post centre.

COMMENTARY. Ensure that post and/or socket and
reinforcing ring remain in the correct position.
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f) Recompact concrete. Slope concrete away from
post/socket to prevent formation of corrosion
pockets. Finish to level and cure.

g) Install post in socket and fill void with a
non-setting passive filler to a level slightly above
the top of the socket.

2.2.1.4 Filter drain foundations
a) On new works

1) Place required size formwork in trench at
post centre established from the datum.

COMMENTARY. Prior to this operation, the
trench should be filled with filter material to a
depth not less than the underside of the
foundation. In order to contain the concrete, a
suitable membrane should line the base of the
concrete foundation.

1) Where trench overbreak and/or
non-verticality of the trench side occur, a
method to overcome this problem should be
agreed with the Engineer.

111) Place remainder of filter material in the
trench.

1v) Place concrete into formwork.

COMMENTARY. Ensure that filter drain
remains uncontaminated.
v) Vibrate and compact concrete and withdraw
formwork.
COMMENTARY. Some types of formwork may be
left in-situ.
vi) Ensure that post is the correct type.
vil) Ensure that radiused edge of post faces
oncoming traffic.
viiil) Set post and/or socket and reinforcing ring
in wet concrete to the specified height, set-back
and post centre.
COMMENTARY. Ensure that post and/or socket
and reinforcing ring remain in the correct
position.
1x) Recompact concrete. Slope concrete away
from post/socket to prevent formation of
corrosion pockets. Finish to level and cure.
x) Install post in socket and fill void with a
non-setting passive filler to a level slightly
above the top of the socket.

b) In existing filter drains

1) Excavate for the foundations at post centres
established from the datum.

COMMENTARY. A mechanical excavator may be
used.

11) Save existing filter material from excavated
fill material for re-use where appropriate.
Dispose of excess arisings.

111) Place required formwork at post locations
and backfill.

COMMENTARY. In order to contain the concrete
a suitable membrane should line the base of
the concrete foundation.

1v) Continue as described in [iv) to x)]
of 2.2.1.4 a).

2.2.1.5 Surface-mounted posts

a) Establish post centre, referenced from the
datum.

b) Establish position of anchorage and
attachment systems.

COMMENTARY. If diamond drilling is required,
refer to the manufacturer’s instructions for
installation. If necessary, locate reinforcement
utilizing a cover meter. If reinforcement has to be
drilled seek the agreement of the Engineer.

¢) Select drill bit of correct diameter and type.

d) Drill the hole to the correct depth.
COMMENTARY. Belling out at the top of the hole is
to be avoided.

e) Flush clean the holes.

COMMENTARY. This may be done with compressed
air or water.

f) Install the anchorage and attachment system.
COMMENTARY. The anchorage and attachment
system should be used in accordance with the
manufacturer’s instructions.

¢) Ensure that post is the correct type.

h) Ensure that radiused edge of post faces
oncoming traffic.

1) Fix surface-mounted post to the specified
height.

J) Tighten the attachment system to the
manufacturer’s specified torque and minimum
thread engagement.

COMMENTARY.

1) A mortar bed of between 10 mm and 30 mm
should be placed under a surface-mounted post
unless it is attached to a steel base.

11) All voids in anchorages, attachment systems
and base plates should be filled with a
non-setting passive filler to prevent the collection
of water.

2.2.1.6 Terminal section

a) Excavate for end post and for angled beam post
foundations. Dispose of excess arisings.

COMMENTARY. If the terminal is flared, ensure
that the specified offsets have been used.

b) Assemble terminal section and support in
correct position.
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¢) Place specified fill and compact specified fill for
end post.

d) Place concrete, vibrate and compact for angled
beam posts.

e) Insert reinforcing rings.
f) Recompact concrete. Finish to level and cure.
g) Install end shoe and fill with concrete to the
specified finish.
h) Place specified fill to form ramp.

2.2.1.7 Assembly

a) Hang off-set brackets onto posts and tighten
screws to a torque of 30 N 'm to 40 N -m.

b) Hang beams onto off-set brackets using hand
tightened screws, nuts and washers.

c¢) Couple beams together using lap screws, nuts
and washers.

d) Remove all slack from the lap joint using a
tapered bar (podger bar) in the 20 mm diameter
hole (podgering hole) and tighten two lap screws
to a torque of 60 N ‘m to 80 N -m, before
releasing the tapered bar (podger bar).

(See Figure 3.)

e) Tighten remaining lap screws to a torque
of 60 N ‘m to 80 N 'm.

f) Tighten bolts securing beam to offset bracket to
a torque of 60 N m to 80 N ‘m.

2.2.1.8 Tensioning

No tensioning is required except at full height
anchorage parapet connections, where a torque
of 120 N ‘m to 130 N ‘m is required.

2.2.1.9 Full height anchorages
See 2.13 for method of installation.

2.3 Open box beam
2.3.1 Single sided open box beam (Figure 7)
2.3.1.1 Mark out

a) Mark out a datum and establish the set-back.

COMMENTARY. On finished wearing course, for
example. Alternatively the datum could be a
bridge parapet, etc.

b) Mark out connection between types of safety
fence.

¢) Mark out flared ends.

d) Mark out anchorages.

COMMENTARY. This should be done relative to
bridge parapet, direction of safety fence or
expansion joint anchorage.

e) Mark out types of posts.

2.3.1.2 For driven posts

a) Establish post centre, referenced from the
datum.

COMMENTARY. Where a non-standard beam is
authorized, post centre should be confirmed with
the Engineer.

b) Establish height datum.

¢) Ensure that post 1s the correct type.

d) Ensure that radiused edge of post faces
oncoming traffic.

e) Drive post to specified height.

COMMENTARY. One method of achieving this is by
sighting onto a traveller.

2.3.1.3 Concrete foundations

a) Establish post centre referenced from the
datum and excavate foundation. Dispose of
excess arisings.

COMMENTARY. Ensure that the drawing and the
specification for type of foundation are as
prescribed by the client and confirm whether post
is to be placed into a galvanized socket.

b) Place concrete, vibrate and compact.
¢) Ensure that post is the correct type.

d) Ensure that radiused edge of post faces
oncoming traffic.

e) Set post and/or socket and reinforcing ring in
wet concrete to the specified height, set-back and
post centre.

COMMENTARY. Ensure that post and/or socket and
reinforcing ring remain in the correct position.

f) Recompact concrete. Slope concrete away from
post/socket to prevent formation of corrosion
pockets. Finish to level and cure.

g) Install post in socket and fill void with a
non-setting passive filler to a level slightly above
the top of the socket.

2.3.1.4 Filter drain foundations
a) On new works

1) Place required size formwork in trench at
post centre established from the datum.

COMMENTARY. Prior to this operation, the
trench should be filled with filter material to a
depth not less than the underside of the
foundation. In order to contain the concrete, a
suitable membrane should line the base of the
concrete foundation.

1) Where trench overbreak and/or
non-verticality of trench side occur, a method
to overcome this problem should be agreed
with the Engineer.
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STEEL SOCKET SET IN CONCRETE LONG DRIVEN STANDARD DRIVEN SURFACE

WITH SPECIAL FOUNDATION IN SOiL IN SOIL MOUNTED

CONCRETE FOUNDATION A18 ASE A30 A54/A38
A18/A70

ALTERNATIVE RECTANGULAR
FOUNDATION NOT ILLUSTRATED

SOME POST ALTERNATIVES

WITH HCD ITEM Nos. SHOWN

Figure 7 — Single sided open box beam (verge)
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ii1) Place remainder of filter material in the
trench.

1v) Place concrete into formwork.

COMMENTARY. Ensure that filter drain
remains uncontaminated.

v) Vibrate and compact concrete and withdraw
formwork.
COMMENTARY. Some types of formwork may be
left in-situ.
vi) Ensure that post is the correct type.
vil) Ensure that the radiused edge of post faces
oncoming traffic.
viil) Set post and/or socket and reinforcing ring
1n wet concrete to the specified height, set-back
and post centre.
COMMENTARY. Ensure that post and/or socket
and reinforcing ring remain in the correct
position.
ix) Recompact concrete. Slope concrete away
from post/socket to prevent formation of
corrosion pockets. Finish to level and cure.
x) Install post in socket and fill void with a
non-setting passive filler to a level slightly
above the top of the socket.

b) In existing filter drains

1) Excavate for the foundations at post centres
established from the datum.

COMMENTARY. A mechanical excavator may be
used.

11) Save existing filter material from excavated
fill material for re-use where appropriate.
Dispose of excess arisings.

ii1) Place required formwork at post locations
and backfill.

COMMENTARY. In order to contain the concrete,
a suitable membrane should line the base of
the concrete foundation.

1v) Continue as described in iv) to x)
of 2.3.1.4 a).

2.3.1.5 For demountable post foundations

Construct foundations and erect posts as described
in 2.3.1.3.

COMMENTARY. Foundations may be provided by
coring in full depth road construction.

2.3.1.6 Surface-mounted posts

a) Establish post centre, referenced from the
datum.

b) Establish position of anchorage and
attachment systems.

COMMENTARY. If diamond drilling is required,
refer to the manufacturer’s instructions for
installation. If necessary, locate reinforcement
utilizing a cover meter. If reinforcement has to be
drilled seek the agreement of the Engineer.

¢) Select drill bit of correct diameter and type.

d) Drill the hole to the correct depth.

COMMENTARY. Belling out at the top of the hole is
to be avoided.

e) Flush clean the hole.

COMMENTARY. This may be done with compressed
air or water.

f) Install the anchorage and attachment system.
COMMENTARY. The anchorage and attachment
system should be used in accordance with the
manufacturer’s instructions.

g) Ensure that post is the correct type.

h) Ensure that radiused edge of post faces
oncoming traffic.

1) Fix surface-mounted post to the specified
height.

j) Tighten the attachment system to the
manufacturer’s specified torque and minimum
thread engagement.
COMMENTARY.
1) A mortar bed of between 10 mm and 30 mm
should be placed under a surface-mounted post
unless it is attached to a steel base.
i1) All voids in anchorages, attachment systems
and base plates should be filled with a
non-setting passive filler to prevent the
collection of water.

2.3.1.7 Terminal section

a) Excavate for anchor block and post
foundations. Dispose of excess arisings.

COMMENTARY. If the terminal is flared, ensure
that the specified offsets have been used.

b) Assemble terminal section and support in
correct position.

¢) Place concrete, vibrate and compact.

d) Insert cast-in cradle anchorage in anchor block
when required and reinforcing rings at post
foundations.

e) Recompact concrete. Slope concrete away from
terminal section supports, to prevent formation of
corrosion pockets. Finish to level and cure.

f) Install reinforcing bar and place concrete to
form fairing to terminal, ensuring that the
concrete is flush with face of beam. Concrete
fairing should follow slope of end beam for a
minimum of 250 mm.
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BEAM

15 NOM

|
7 J

FISHPLATE

BECAUSE OF THE SHEAR FORCES AT THE JOINT
BOLTS WITH A 12-15mm LONG SHANK ARE ESSENTIAL

Figure 8 — Connecting bolt detail for open box beam

2.3.19-10.93

COMMENTARY. A precast concrete fairing should
be installed when using demountable terminals.

2.3.1.8 Fixing bracket to structure

a) Set out position of fixing brackets (horizontally
and vertically).

b) Establish position of anchorage and
attachment systems.

COMMENTARY. If diamond drilling is required,
refer to the manufacturer’s instructions for
installation. If necessary, locate reinforcement
utilizing a cover meter. If reinforcement has to be
drilled seek the agreement of the Engineer.

¢) Select drill bit of correct diameter and type.

d) Drill the hole to the correct depth.
COMMENTARY. Ensure that the holes are made to
full depth in the structure and brackets should
not be fixed to non-structural facings. Belling out
at the top of the hole is to be avoided.

e) Flush clean the hole.

COMMENTARY. This may be done with compressed
air or water.

f) Install the anchorage and attachment system.

COMMENTARY. Refer to specification for types of
fixing. The anchorage and attachment system
should be used in accordance with the
manufacturer’s instructions.

g) Install fixing brackets and fully tighten
attachment system.

COMMENTARY. Spacers may be required.
2.3.1.9 Assembly

a) Position beams adjacent to posts to check post
spacing relative to stiffeners and beam joints.

COMMENTARY. Ensure that expansion beam
assemblies have been installed as specified.

b) Hang beams onto posts using clamp plates and
hand tightened post screws, nuts and washers.

¢) Hang beams on fixing brackets if used.

d) Locate fishplates and install hand tightened
connecting bolts.

COMMENTARY. Ensure that the correct connecting
bolt has been used. See Figure 8.

e) Tighten all connecting bolts to a torque
of 60 N ‘m to 80 N 'm and tighten post screws to
a torque of 25 N ‘m to 30 N m.

COMMENTARY. Use tolerance in clamp plates to
achieve flowing alignment of fence. Check at
joints that both beams form a flush joint and a
flowing alignment at the traffic face.

f) Ensure that no debris or surplus material is left
within the beams.

2.3.2 Double sided open box beam (Figure 9)
2.3.2.1 Mark out

a) Mark out a datum and establish the set-back.

COMMENTARY. On finished wearing course, for
example. Alternatively the datum could be a
bridge parapet, etc.

b) Mark out connection between types of safety
fence.

¢) Mark out flared ends.

d) Mark out anchorages.

COMMENTARY. This should be done relative to
bridge parapet, direction of safety fence or
expansion joint anchorage.

e) Mark out types of posts.

2.3.2.2 For driven posts

a) Establish post centre, referenced from the
datum.

Documents

20

Full document details: BS 7669-3:1994

B m Sharing Hub


http://www.avadocuments.com/doc/bs-7669-3-1994
http://www.avadocuments.com/doc/bs-7669-3-1994

