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NB Hill & Smith Ltd have their own in house procedures for ensuring full compliance with the
requirements of EN 1317 & BS EN I1SO 9001:2000. It is the policy of Brifen to give customer satisfaction
by supplying products and services, which are fit for purpose and conform to all aspects of their
specification.

Product/Design Warranty & Product/Design Liability Insurance

‘The Product/Design Warranty and Product/Design Liability Insurance cover (given by Brifen, a division
of Hill and Smith Ltd) for a Brifen WRSF wire rope safety fence will be invalidated if it is shown that
components from an unapproved source have been used in the installation, maintenance or repair of the
system or that the installation does not conform to Brifen specifications ..

The wire rope safety fence and push / pull test drawings are copied from existing Highways Agency
documents and specified procedures.
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2.1.

2.2

2.3

1.1.

1.2

1.3.

1.4.

a)
b)

1. General
This document sets out procedures for the installation and Inspection of ‘new’ and ‘in service’
Brifen Wire Rope systems.

Guidelines are set out for recording and upgrading those systems which have been previously
inspected but are not in accordance with this standard for new installations.

Highway Authorities may wish to compliment their existing routine highway inspection
procedures by adopting the measures set out in this document whereby a more efficient and
responsive service can be provided to ensure the quick availability of spare parts whenever
accident situations call for rapid action .

Inquiries concerning the Brifen Wire Rope system may be addressed to the contact details in
Appendix A.

2. Installation Guide for Brifen Wire Rope Safety F  ence
Mark out

Establish location of the datum, this is usually the centre of the outermost Anchorage block .
Establish location of the end anchor blocks.

Establish location of the intermediate anchor blocks, where required.

Post selection

a) Establish types of posts required , noting that P4 Terminals use 110 x 50 x 5 intermediate
posts . Posts for use in central reserve installations in the U.K. are formed in an “S” cross -
section when viewed from above, posts for Verge installations are formed in an “Z” section .

Note that Safety Fences to BS EN 1317-2 classes N2W5 and N2W4 require posts of EN 10025
grade S355 steel. These are identified with a round hole in the flat of the post as detailed in the
relevant drawings .Safety Fences to N2W6 may be produced in EN 10025 grade S275 steel.

For driven posts

Establish post centres, referenced from the end anchor block (datum) and intermediate anchor
blocks (If required).

Establish height datum.

Ensure that post is the correct type.

Ensure that radiused edge of post faces oncoming traffic.

Drive post to the specified height and tolerance by use of a traveller.

Ensure that the slot of the post is not narrowed by driving.
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2.4 Concrete foundations

a)

b)
<)
d)
e)

f)
9)

h)

Establish post centre referenced from the datum and excavate foundation, ensuring client
requirements in terms of foundation size and depth and socket length are as specified.
Dispose of excess spoil .

Place C25 / ST5 Concrete vibrate and compact.
Ensure that the post is of the correct type.
Ensure that radiused edge of post faces oncoming traffic.

Set post and/or socket and reinforcing ring in wet concrete to the specified height, set-back and
post spacing, ensuring that post and/or socket and reinforcing ring remain in the correct position.

Re-compact concrete. Slope concrete away from post/socket to prevent formation of corrosion
pockets. Finish to level and cure.

Install post in socket and fit excluder.

2.5. Filter drain foundations

2.5.1 On new works;

a)

b)

C)
d)

9)
h)

)

Place required size formwork in trench at post centre established from the datum. Post
foundation tests to Highways Agency PTEQ9 procedure will be undertaken to ensure the
proposed footing is of a suitable size.

NOTE 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.

Where trench over - break and / or non-verticality of trench side occur, a method to overcome this
problem should be agreed with the Fencing Contractor's Engineer.

Place remainder of filter material in the trench.

Place concrete into formwork, ensuring that the filter drain remains uncontaminated.

Vibrate and compact concrete and withdraw formwork (Note that some types of formwork may be
left in-situ).

Ensure that the post is the correct type.

Ensure that radiused edge of the post faces oncoming traffic.

Set post and /or socket and reinforcing ring in wet concrete to the specified height, set-back and
post centre .Ensure nothing is displaced during the concrete pour.

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

Install post in socket and fit a plastic excluder above the top of the socket.

2.5.2 In existing filter drains,

a)

b)

Excavate for foundations at post centres established from the datum, using a mechanical
excavator for this operation. Post foundation tests to Highways Agency PTEQ9 procedure will be
undertaken to ensure the proposed footing is of a suitable size.

Save existing filter material from excavated fill material for re-use where appropriate. Dispose of
excess spoil .
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2.5.2 Continued

C)

d)

Place required formwork at post locations and backfill. In order to contain the concrete, a suitable
membrane should line the base of the concrete foundation.

Continue as described in iv) to x) of 4.2.

2.6 For demountable post foundations

Construct foundations and erect posts as described In 2.3. Foundations may be provided by
coring in full depth road construction.

2.7 Surface-mounted posts

a)
b)

d)
e)

f)

Establish post centre, referenced from the datum.

Establish position of anchorage and attachment systems. 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 Resident Engineer.

Select drill bit of correct diameter and type.
Drill the hole to the correct depth, avoiding belling out the top of the hole.
Flush clean the hole with compressed air.

Install the anchorage and attachment system in accordance with the manufacturer’s
instructions.

Ensure that post is the correct type.
Ensure that radiused edge of post faces oncoming traffic.

Fix the surface mounted post to the specified height, note that high yield posts are positively
identified by means of an identity hole.

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

a) Excavate for anchor blocks, ensuring that the specified offsets have been used. Dispose of spoil .

b) Insert anchor frame or cradle anchorage.

c) Place concrete, vibrate and compact.

d) Finish to level and cure. Ensure any exposed steelwork is protected in accordance with Brifen
drawing details.

2.9 Assembly

a) Support reel of rope on a suitable reel carrier.

b) Starting with the lowest rope, attach safety check rope to tail rope and tail rope to anchor frame
using washer and nut or a mechanical anchorage . Connect safety check rope to anchor frame.

c) Move reel carrier down fence line, paying out the rope from the reel until the point where a rigging
screw connection is required.

d) Connect the paid out length of rope to the next length of rope on the reel, using a rigging screw.
A length of not less than 30mm of each terminal end should be inserted in end of the
rigging screw.

e) Continue down the fence line connecting all the ropes in a similar manner until the next anchor
block. Attach safety check rope to tail rope and tail rope to the anchor frame using a washer and
two nuts or a mechanical fitting. Connect the safety check rope to the anchor frame.

f) If this is an intermediate anchor, proceed until the end anchor is reached

g) Attach safety check rope to the final tail rope and the final tail rope to the anchor frame using a
washer and two nuts or a mechanical fitting. Connect the safety check rope to the anchor frame.

h) After lowest ropes have been connected to all anchor points, interweave between posts, locating
the rope on the locating pegs

i) Return the reel carrier to the start of the next rope.

1) Repeat (a) to (i) for rope ‘C’, starting on the outer P1 type anchor or single P4 3 —slot Anchor .

k) Repeat (a) to (g) for rope ‘B’, starting on the inner type P1 end anchor or single P4 3-slot Anchor .

I) Rope ‘B’ is placed in the top post slots.

m) Repeat (a) to (g) for rope ‘A’, starting on the outer end P1 anchor ,or the single side Anchor for
P4 Terminals .

n) Rope ‘A’is placed in the post slots over rope 'B'.

0) Place caps on tops of posts

p) Remove slack in the safety check rope by clipping it to the tail rope using suitable plastic clips or

ties. The removal of slack avoids the safety check rope causing a hazard.
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GENERAL LAYOUT FOR BRIFEN WIRE ROPE
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2.10 Tensioning

a) i) Ensure that terminal ends are securely placed in the anchor blocks and fitted with nut and
locking nut. There should be at least three threads showing on the outside of the locking nut.
Fit the mechanical anchor to the tail rope. Temporary locking wire passed through the holes
provided in the Anchorage plate will ensure ropes are not dislodged during tensioning.

b) Ensure that all rigging screws threads are lubricated before assembly to facilitate adjustment and/or
removal during maintenance or repair of the safety fence and have a minimum thread engagement of
30 mm before tensioning.

¢) Ensure that lower ropes are weaved correctly and are placed on the appropriate deflection posts.

d) Ensure that the upper ropes are in the slots of the posts and are led to the anchor frame from the
correct deflection post.

e) Remove initial installation slack by tensioning each of the fence ropes from one end anchorage
by means of a cable mule and winch.

f) Commence final tensioning at dawn or at a time of 100% cloud cover at the rigging screws
nearest to one end anchor. Select one of the ropes and hang the calibrated rope tension indicator
on the on the same rope in the adjacent bay such that the lever "C" is in contact with the crown of a
strand.

g) Determine the Class of Working Width for the fence.

h) Adjust the rope tension indicator by turning the handle until the gauge "B" reads factor as indicated in
table 1. Tap rope with a soft faced mallet. Note the tension in the rope as indicated on gauge “A”.
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2.10. Tensioning Continued

i) Remove rope tension indicator and adjust rigging screw to achieve desired rope tension. The rope
tension indicator should be removed from the rope between each reading; if this is not done an
inaccurate reading will be produced because the deflection in the rope caused by the meter will not
be removed by the increased or decreased tension. The two terminal ends should be held steady
with wrenches whilst the rigging screw is rotated. Protect the galvanized finish with leather or
heavy cloth strips under the wrench jaws.

j) Re-attach rope tension indicator and check tension as outlined in ‘h’ above.

k) Repeat procedures ‘h’ to ' until the tensile force as measured by the Tension meter is at the
required reading as given in Table 1. Recheck that rigging screw/terminal ends have a minimum
thread engagement of 30mm. The ambient air temperature must be checked on a regular
basis and the appropriate tension calculated from the table 1 below .

I) Move the rope tension indicator to the other ropes at the same location and repeat the above
procedure. Tensioning of the two lower ropes so that they reach the correct tension level
throughout the whole system length may be difficult when there is a tight radius and close post
spacing. It has been found beneficial to increase the level of pre tension to 120% of the nominal
value by means of vibration of the ropes a nylon faced mallet .This accelerates the creep and
redistribution of tensile stress by lowering the friction between ropes and posts.

m) Proceed along the fence to each group of rigging screws and repeat the above procedure.

n) Check for any movement in the anchor blocks and deflection posts .If any movement is observed
in any of the foundations, larger blocks are needed and the Engineer should be immediately
informed.

0) For fences to EN 1317 - 2 Class N2W6 , which use standard BS EN 10025 S275 Intermediate
posts , the Tension Factor as registered in Gauge "B" shall be adjusted to fall in the range 10 to
12 when Gauge "A" is set at the kN reading relating to the prevailing temperature as listed in
table 1.

p) For fences to EN 1317 - 2 Classes N2W5 and N2W4,the Tension Factor as registered on the
Right hand dial of the tension meter illustrated in fig 14, shall be adjusted to fall in the range 15 to
17, whilst Gauge "B" is set at the kN reading relating to temperature as listed in table 1.

Table 1 — Tension Values.
Original Brifen TD32 Compliant EN 1317 pts 1 and 2 Fences
Fences Only
Temperature Gauge A 120% of Gauge Gauge A 120% of Gauge B Gauge B
°c Rope Tension B Rope Tension Factor for Factor for
Tension kN value Factor Tension kN value W6 system W5&W4
(left hand (left hand systems
dial dial

30 1.4 1.68 10 1.8 2.16 10 15

25 1.675 2.01 10 1.95 2.34 10 15

20 1.95 2.34 10 2.1 2.52 10 15

15 2.25 2.7 10 2.25 2.7 10 15

10 2.50 3.00 10 2.4 2.9 10 15

5 2.775 3.33 10 2.5 3.0 10 15

0 3.05 2.66 10 2.65 3.18 10 15

5 3.325 4.0 10 2.8 3.36 10 15

-10 3.60 4.32 10 2.9 3.48 10 15

Page 9 of 27




BIM 01: Issue C (Draft): Aug 2006

2.10 Tension Reading

a) During installation, it is recommended that tension be set 120% above nominal value from
chart/table. Then either wait 2 to 3 weeks to re-check tension or vibrate the ropes by tapping with a
rubber/nylon hammer as noted above and then re-check tension.

b) Subsequent checks should read 100-120% of required tension except if checked soon after an impact.
In that case the reading will be low at the impact site and high each side of the impact area. However,
an average of these readings should fall within -0% to + 20% of the nominal value from the chart /
table for the ambient temperature.

c) It is recommended that rope tensions be re-checked two to three weeks after installation due to
natural re-distribution of forces with temperature changes. Once the system is properly tensioned,
rope tensions should not normally need adjustment unless tensions have been released or reduced
(by loosening turnbuckles) to remove crashed vehicles.

Rope Tension Indicator .

Figure 2 - Rope Tension Indicator

When tensioning has been completed threaded terminals must not be closer than 100mm to any
post.

A Rope tension log recording the tensions of all individual cables in a given system section should be
established, and be available for review at future maintenance visits.

N.B. See also CL. 5.6 re; Rope tension after impact.
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3. Procedure for adding existing Brifen Wire Rope s ystems to Inspection Programmes
3.1. Programme

A planned inspection and maintenance programme should be placed in the routine highway
management system and this should include as a minimum:-

i.  Specification
ii.  As constructed drawings
iii.  Inspection procedures
3.2. System Details

The system should identify the road number ; speed limit ; length ; date of installation ; location e.g.
left ; right verge ; central reservation plus grid reference numbers . The ‘as —erected’ reeling lists
should be archived with the inventory.

3.3. Inspection Procedures
A Planned inspection and flow chart procedure is set out in Fig 1.
Fig 1. Planned Inspection Flowchart
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4 Inspection programme
4.1 Personnel

All inspection personnel should be responsible and competent for the task. They should have undergone
suitable training and be fully conversant with both highway safety procedures and inspection
requirements for the Brifen Wire Rope system. Local highway authorities may have their own inspection
procedures but these should include the following procedures as a minimum for the Brifen wire rope
system

4.2 Routine Inspection

The routine inspections need to identify those defects which can cause danger or serious inconvenience
to the road users. Additional inspections may be required as a consequence of road accidents or severe
weather or in response to complaints from the police or other responsible bodies including members of
the public. Trained maintenance staff should deal with the defects in as safe manner and ensure that all
drivers are warned of any hazard at the earliest opportunity.

4.2.1 Frequency of Routine Inspections

Current practice requires sometimes daily or as a minimum weekly inspections on busy trunk roads and
motorways whilst on the less busy roads the inspection may be extended to monthly intervals or longer
intervals.

4.2.2 Reporting Routine Inspections

Appendix C sets out an example of a suitable inspection form and it is recommended that the form be
deposited and recorded together with a note on the action taken at the highway authority ‘base office’
within 24 hours of completion and retained for a minimum of 6 years. The form may be placed on a data
capture device.

4.3 Detailed Inspections

Detailed inspections are usually undertaken on foot and at less frequent intervals than routine
inspections and may be combined with other highway inspection works.

4.3.1 Frequency of Detailed Inspections

Current practice requires detailed inspection of the system whenever it has been disturbed either by an
accident or local trench work that may have affected the post or anchor foundations. The inspection
should include all local anchors if they are within 200m of the disturbance plus all posts and fixings within
50m either side of the disturbance. Normal detailed inspection periods can be related to the age of the
system and currently as a minimum the system should have a detailed inspection 10 years after
installation followed by a further inspection 5 years later and thereafter every 2 years excepting tension
verification ( see clauses 2.9 ,2.10 & 4.5)

4.3.2 Reporting of Detailed Inspections

Appendix D sets out an example of a suitable inspection form which should be fully completed at the
time of a detailed inspection. The form should be recorded together with a note of the actions taken and
retained for a minimum of 6 years. The form may be placed on a data capture device.
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4.4 Routine verification of Wire Rope tension —Rop e Tension Log.

4.4.1 New Works

A Rope Tension Log should be produced by the installer and issued to the client for the use of the
maintenance organisation.

4.4.2 Existing Fences

It is recommended that the highway authority produces a Rope Tension Log for the use of their
maintenance organisation.

4.4.3 Rope Tension Log

This will show the tension in each standard and non-standard component rope at the time of the
inspection and prior to leaving site (if appropriate)

4.4.4 Checking Position,
The tension meter should be used at a point approximately midway between rigging screws.
4.4.5. Weather effects

Final Tensioning should be undertaken when there is 100% cloud cover or at dawn so that the rope
temperature is not above the ambient air temperature.

4.4.6 The Log,

The whole length of the fence should be checked before any necessary re-tensioning is undertaken.
In addition to other information, a record the class of working width level and the tension factor for the
installation is required ..

4.5 Routine verification of Wire Rope tension — Int  ervention Levels
4.5.1 Tension in a new fence

This should be checked after a 2/3 Week settling — down period ,then approximately 6 months after
installation.

4.5.2 Compliant tension value

If during an inspection the tension is found to be between 100% and 120% of the nominal value shown
in Table 1 then no action is required.

4.5.3 Minor Tension none compliance

If during an inspection, the tension is found to be between 85% and 99% of the nominal value shown
in Table 1 then the fence should be re-tensioned and checked again within the next 2 years.

4.5.4 Major Tension none compliance

If during an inspection, the tension is found to be below 85% of the nominal value shown in Table 1, then
the fences should be re-tensioned and checked again after 6 months during periods of lane closure .
(e.g.) for grass mowing or rubbish clearance .

(Notes on the correct procedures for tensioning are given in sections 2.9 & 2.10)
General Note

Tension fall-off requiring 6 monthly (max) revisits should be investigated to find the cause for the
continual fall-off in tension.
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5 Maintenance of Brifen Wire Rope Systems

5.1 Road Safety

Before any work or inspections are undertaken, ensure that the safety procedures required by the
highways authority, for the type of road are in place

5.2 Mounting Height; Set Back; Working Width.

The mounting height for the system should be 585mm +/- 10 mm measured to the centre of the upper
pair of wires. Where the set back is 1.5m or less the mounting height should be related to the edge of the
road paved surface .Elsewhere the height should be measured from the general ground level beneath
the wire ropes. Where the set back exceeds 1.5m the height should be measured from the ground level
beneath the system.

The set back dimension will be shown on the installation drawings and is the distance between the traffic
face of the system and the edge of the trafficked pavement. It is not normally less than 1.2m or 0.6m
from the back of a hard-strip or hard-shoulder on the verge side only. On United Kingdom roads with a
speed limit of 50 mph or less the set back may be reduced to 0.6m measured from the edge of the
trafficked pavement and at short obstructions such as bridge piers the set back may be a minimum of
1.0m. Elsewhere the minimum will be as specified in the contract drawings .

The minimum clearance between the rear of the system and fixed objects is normally 1.5m with an
absolute minimum value of 1.1m

All Brifen installation drawings will identify mounting height; set back and clearance for each installation.
Appendix G sets out a list of drawings and Appendix F sets out a list of parts for the system

5.3 Vehicle Impacts

Brifen WRSF has many years of real-world experience involving many hundreds of impacts in all kinds of
weather by a wide variety of vehicles.

There are documented instances of secondary impacts into sections previously hit (prior to repair) with
acceptable re-direction and containment and it is likely that rope tensions were lower in those areas.
Unless an impact involves removal of many posts such that the rope heights are low, secondary hits can
generally be expected to be contained. The temporary reduction in measured rope tensions in an impact
area has generally not been cause for concern.

5.5 Impact Repairs

If the accident is within 50 m of an end anchor then the deflection posts and the anchor block should be
inspected. Brifen should be advised if any movement has occurred.

a) ldentify damage to post(s
b) Determine extent of work , parts and plant required
¢) Remove and replace post(s)

d) Check tension levels at rigging screws either side of the damaged posts and re-tension if
necessary (See 5.6)

e) Clear site
The above operations a) to e) should be undertaken in accordance with Appendix E
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5.6 Rope Tensions After Impacts

The ropes are pre-stretched prior to installation, which removes much (but not all) of the “construction”
stretch. When subjected to an impact, the wire rope has additional stretching/lengthening. The reasons
are as follows:

Each wire rope is made up of 3 strands (7 wires each) which are twisted to form the finished
19mm wire rope. Part of this lengthening comes from strain in the individual wires, following
traditional stress-strain relationships for steel.

Part of the stretching/lengthening comes from the individual wires and strands moving closer
together within the wire rope (similar to what happens in the pre-stretching process used
before construction).

Part of the lengthening comes from the removal of posts (due to the crash) around which the
ropes are weaved.

If the crash is on a curve, additional lengthening comes from the change from arc length to
chord length on the curve.

When impacted, the ropes are pulled into the impact zone due to added rope stretching/lengthening
noted above.

It can take up to one week for the steel within the rope to return to its pre-crash length, for this reason
Brifen recommends that any tension readings taken to "check" the system be taken early in the morning
or on a cloudy day at least one week after all repairs _ have been made, in order to allow time for
equilibrium to return.

5.7 Wire rope replacement

Any fastener or screw within the damaged section should be replaced with new components conforming
with current Brifen specification.

Brifen must be immediately informed of any breakages of individual wires and they will advise on action
to be taken. The breaking of one wire will not normally make the fence unserviceable.

The weave pattern for the ropes should be maintained and extra posts shall not be inserted where this
will affect the weave pattern. Normal spacing for posts is 3.2 m but this may be adjusted to allow for re-
driving Maximum spacing for posts is 3.2 m Minimum 1.2m . Before any re-driving of posts in new
positions is undertaken a check should be made on any underground services or cable positions. The
suitability of the ground can be checked through the push test and Appendix B sets out the procedures.

Appendix E contains further information regarding installation procedures and these should be followed
for the replacement of any wire rope
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APPENDIX A — Contact Details

Sales
Contacts — Graham Sharp
Bob Wilkinson

Brifen

Saddlers House, 6 South Parade
Bawtry, Doncaster

South Yorkshire

United Kingdom, DN10 6JH

Tel: +44 (0) 1302 717 747
Fax: +44 (0) 1302 717 729
Email: graham@brifen.co.uk
Or

Scotland Sales Office
Contact — John Addy

c/o Asset International
1, McMillan Road
Netherton Ind. Estate
Wishaw, Lanarkshire
Scotland. ML2 OLA

Tel. 01698 355838
Fax. 01698 356184
Email. scotland@assetint.co.uk

Technical
Contacts — Mike Titmus
Martin Peach

Hill & Smith Ltd

Springvale Business & Ind. Park, Bilston,
Wolverhampton, West Midlands

United Kingdom, WV14 0QL

Tel: +44 (0) 1902 499 400
Fax: +44 (0) 1902 499 419
Email: barrier@hill-smith.co.uk

Office Hours Mon — Fri
8-30 am — 4-30pm (3-00 Fri)

Web: hill-smith.co.uk
Members of the Hill & Smith Infrastructure Products Group
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APPENDIX B - Push Pull Post Foundation Test (PTE 09 )
Annex B
Post foundation test
B.1 General

This annex describes the test procedures for ascertaining the strength of the ground in which it is
proposed to install the safety fence.

B.2 For 100 x 32 and 110 x 50 “Z” section steel posts
B.2.1 Loading

B.2.1.1 Apply test load to the post in the direction in which it would be loaded in service or,
in the case of double sided safety fence, in the direction of weakest foundation.

B.2.1.2 Decide whether to use push or pull mode for the test.
NOTE For 100 x 32 “Z" Section use pull mode if possible.

B.2.2 Pull mode (see Figure 3)

B.2.2.1 Clamp appropriate post box (C1 or C2) onto the post.

B.2.2.2 Screw yoke (A) onto the cylinder (B).

B.2.2.3 Connect the hydraulic pipes to the cylinder (B) and pump (Q).
B.2.2.4 Attach yoke (A) to the post box (C1 or C2) with screw pins (E1).
B.2.2.5 Screw the slip lock (F) to the cylinder (B).

B.2.2.6 Screw the eye bolt (G) to the slip lock (F).

B.2.2.7 Attach the chain to the eye bolt (G) with the shackle ®.
NOTE Use 1.5 tonne safe working load (SWL) chain for 100 x 32 and 110 x 50 sections.

B.2.2.8 Fully extend the cylinder (B) with switch valve on the pump (Q) on “push” mode. Do
not overload push load indicator (S1) when extending the cylinder (B). Position the switch
valve to neutral position at the end of this operation.

B.2.2.9 Ensure that the anchorage point on the reaction vehicle (minimum weight 5 tonne)
is perpendicular to the load direction, and attach the chain to it. Remove initial slack on the
chain using the adjustment claw and the remaining slack with the slip lock (F).

B.2.2.10 Switch the valve on the pump (Q) to “pull” mode.

B.2.2.11 Place the datum tripod (T) in line with the direction of loading, ensuring it is isolated from
foundation movement.

B.2.2.12 Measure within £ 15 mm the height of loading (L) (see B.2.4.3).

B.2.2.13 Measure and mark within £ 15 mm the position on the post where deflection
measurement is to be taken (see B.4.2).

B.2.2.14 Record the distance between the post and the datum tripod (T).

B.2.2.15 Apply incremental load (in steps of 1 000N approximately). Record the load and
the deflection of the post within £ 1 mm at each increment until one of the conditions below
Is reached:

a) a bending moment of 6,000 Nm is achieved;

b) the post deflects 100mm at measuring position (see B.2.4.2 to B.2.4.4).
NOTE The pump (Q) should be operated with a smooth and continuous action and readings taken immediately. . .
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B.2.3 Push mode (see Figure 4)
B.2.3.1 Proceed as described in B.2.2.1 to B.2.2.5.

B.2.3.2 Connect extension tube (H), extension rod (J), adaptors (K and L) and flat base (M)
together and screw into the slip lock (F).

B.2.3.3 Fully retract the cylinder (B) with switch valve on the pump (Q) on “Pull” mode. Do
not overload pull load indicator (S2) when retracting the cylinder. Position the switch valve
to neutral position at end of this operation.

B.2.3.4 Locate the reaction vehicle in a suitable position ensuring the contact point formed
between the flat base (M) and the vehicle (via adjusting extension tube (H), extension rod

(J) and slip lock (F)) is perpendicular to the load direction.
NOTE It is possible to push against the rear wheels with timber baulk between the wheel and flat base
(M).

B.2.3.5 Ensure that the load is applied horizontally.
B.2.3.6 Switch the valve on the pump (Q) to “Push” mode.
B.2.3.7 Follow steps B.2.2.11 to B.2.2.15.
B.2.4 Calculations
B.2.4.1 Results should be recorded on a suitable site record form
B.2.4.2 The deflection of the post should be measured 600 mm above either:

a) the edge of the paved surface, if the traffic face of the fence is within 1.5 m of the
edge;

or

b) the finished ground level at the base of the post or top of the concrete footing,
whichever is higher, when the traffic face of the fence is more than 1.5 m from the
edge of the paved surface.

NOTE Paved surface is defined as that which comprises carriageway and hardshoulder / hardstrip.

B.2.4.3 Bending moment, BM, on the post/foundation is calculated from the following
equation.

BM =W x L

where:

W is the load indicated on the load indicator (in N);
L is the height between the point of loading (in m);
at either

a) the edge of the paved surface, if the traffic face of the fence is within 1.5 m of the
edge;

or

b) the finished ground level or top of the concrete footing, whichever is smaller,

when the traffic face of the fence is more than 1.5 m from the edge of the paved
surface.

B.2.4.4 The post foundation is acceptable if a bending moment of 64KNm is achieved  without
the deflection exceeding 100 mm.
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Figure 3 — Pull mode 100 x 32 and 110 x 50 ‘Z’ sect ion steel posts
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Figure 4 — Push mode 100 x 32 and 110 x 50 ‘Z’ sect ion steel posts
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Rope

Name of highway authority

Name of contract fence was erected under

Road NO.........ccvvvviennnns
Date Location Defect Category  Action taken and Name of Date of next
date inspector | planned
routine
inspection
Check list
Posts: orientation; damage; corrosion; stability; fixings; adjuster assembly
Anchor: anchor block; fixings
Category of work action
1 Prompt action to deal with hazard
2 Can be left for maximum of 6 months
3 Leave until next planned inspection

Installation assumed to be in good order unless defect is recorded on the form. The form may relate to a
particular road or section / length of road and this should be made clear in the heading
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Appendix D Detailed Inspection Form For Brifen Wire Rope

Name of Road Authority ...................coveeiveivcieee e eeno.... Report reference No............ Road No.........

Date of inspection ............ccoeeeviinnnns Name Of INSPECLOL ....viit i e e e

Location of iNSPection ..........c.cccviiviiiine e, (marker post reference grid reference) Speed limit.........

Reference for any variations / relaxations made in the contract i.e. what sections / lengths are not compliant with
EN 1317 (beginning / lead in or end / lead out; transitions ; reduced set back etc.

If the answer to any of the following is ‘NO’ provide full details

Iltem yes If ‘NO’ state location and comments

POSTS

Post spacing not more than 3.2 m and correct for Working
Width required ?

Post foundations secure

Concrete foundations no higher than 75 mm above
groundline .

Filler or plastic excluders in all sockets
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POSTS CONTINUED

If ‘NO’ state location and comments

Bobbins (Pegs) fitted to each intermediate post

All posts have the radiused edge facing traffic flow?

Bolts secure on surface mounted posts

Deflection posts at end and intermediate anchors as
installation drawings and vertical to drawing ?

All posts in good condition

TERMINALS

Foundations secure

No water ponding areas

Dimensions as installation drawings

Intermediate anchors not spacing no more than 1354 m and
not less than 30m apart

Tail ropes align with deflection posts

Tail ropes have no ground contact

Mechanical fitting or swaged terminal does not foul base or
side of anchorage plate

Safety check ropes fully extended along tail ropes and
clipped to it

RIGGING SCREWS

Rigging screws not more than 154 m apart

Screws on upper ropes do not coincide within 2.4m min.

Screws on lower ropes do not coincide within 2.4m min.

Rope ends joined to rigging screws by at least 30mm of
thread and evenly threaded each end.

ROPES

Rope tension as Appendix E

No deflection (Kinking) on any rope

No damage to strands or coatings

Lower line ropes interwoven between successive posts and
positioned on location pegs

Upper line rope on top throughout its length between
intermediate anchors- not twisted and in slot of each post

Tail ropes securely fixed to anchorages

Minimum of three threads behind lock nuts at thread end of
tail rope anchorage

Rope thimble of correct size with tail rope passing through it
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SUMMARY

yes

If ‘NO’ state location and comments

Set back as installation drawings ( 1.2 m or 0.6 m from
hard strip / hard shoulder ; 1.0 m if short obstruction ;0.6 m
if 50 mph)

Clearance as installation drawings (1.1 m ;1.3 m; 1.5m)

Height of ropes as installation drawings . ( rope equator is
datum)

Location of missing posts or any components

Location of any corrosion affecting the integrity of the whole
installation

Whole installation has a smooth flowing alignment

No ground obstructions adjacent installation affecting set
back , clearance or height (redundant fixings etc.)
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Cont Class of
TA Ref System Level WW Severity

Brifen WRSF 4 Rope System, Length of Need, 3.2M Post Ctr's, S355 }

1 Post Material & Tension Factor of 15 N2 w5 ASI-A
Brifen WRSF 4 Rope System, Length of Need, 1.2M Post Ctr's, S355

2 Post Material & Tension Factor of 15 N2 w4 ASI-A

4 Brifen WRSF 3 Rope System, Length of Need, 3.2M Post Ctr's, Tension N2 W6 ASI-A
Factor of 10

5 Brifen 4 Rope WRSF 3.2m Post Spacings, Length of Need, Tension N2 W6 ASI-A
Factor 10

8 Brifen WRSF 4 Rope High Containment Barrier 3.2M Post Spacing H1 w8 ASI-A

9 Brlfen WRSF 4 Rope System, 3.2M Post Spacing, single anchor frame, N2 W7 ASI-A
situated on a sloped embankment

10 Brifer_l WRSF, 4 Rope System, 2.4m Post Ctr's, S355 Post Material, N2 W4 ASI-A
Tension Factor 15

14 Brifen EN1317 -P4 4 Rope end terminal P4 X1-Y1 ASI-A

20 Brifen WRSF, Twin - twin slot P1 Terminal P1 ASI-A

21 Brifen WRSF, Single 3 slot P1 Terminal P1

22 Brifen Tran_sition (Bri-Tran), connecting WRSF 4 Rope System to OBB N2 W6 ASI-A
Safety Barrier

23 Brifen WRSF Transition, Connecting N2 4 Rope to H1 4 Rope System N2/H1

25 Brifen 4 Rope, H1/TL4 End Anchor Terminal H1/TL4

30 Brifen 3 -EN1317 3 Rope WRSF P4 End Terminal P4 X1-Y1 ASI-A
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Appendix F List Of General Arrangement Drawings For Brifen Wire Rope Systems

Dwg No. Title
BL/ 01 EN 1317 - 4 Rope Twin Vertical Slot Anchor Layout - (LHD) Central Reserve/Median
BL/ 07 EN 1317 - 4 Rope Twin Vertical Slot Anchor Layout - Verge/Shoulder

WR 1001 Assembly, Maintenance & Post Orientation Details

WR 1500 Plan View of Safety Fence Showing Anchorage Layout

WR 1517 Typical 4 Rope Safety Fence Layout Of 'Bri-Tran' - RHS/47 (100x100x5 RHS) / Single Height O.B.B. Transition.

WR 1540 EN1317 - 3 Rope - Single Vertical Slot End Anchor Layout - (LHD) Central Reserve/Median

WR 1552 EN1317 N2 - Length of Need - 4 Rope - 3.2M Post Spacing

WR 1553 EN1317-4, Euro P4 Terminal

WR 1554 WRSF (4 Rope) General Layout (Central Reserve) 1.2M Length of Need Only

WR 1555 Deflection & Line Post Foundations & Fixings

WR 1556 EN 1317 - 3 Rope - Single Vertical Slot End Anchor Layout - Verge/Shoulder

WR 1557 WRSF (3 Rope) GA - UK Central Reserve & Verge 3.2M Post Spacing Length of Need Only

WR 1558 Driven Line Post Details

WR 1560 Plan View Of Single Anchorage Layout

WR 1561 WRSF (4 Rope) General Layout (Central Reserve) 2.4 M Length of Need Only

WR 1562 NCHRP 350 - Post Foundation Detail

WR 1563 Transition From Brifen N2 to Brifen H1 Safety Fence

WR 1564 EN1317 Brifen H1 Safety Fence Length of Need

WR 1565 Driven H1/TL4 Line Post Details

WR 1567 Swedish Slope Fence Layout

WR 1569 Plan View of P4 End Anchor Layout

WR 1576 Brifen EN1317 H1 / NCHRP 350 TL4 - End Anchor Terminal

WR1583 Detail of Ropes for EN1317 - N2 & H1 Systems

WR1585 Detail of Components for EN1317 - N2 - Brifen System - Length of Need

WR1587 Detail of Components for EN1317 - P4 - 4 Rope End Terminal

WR1588 Detail of Brifen Components for 'Britrans' Transition

WR1589 Detail of Ropes for NCHRP 350 - TL3 & TL4 Systems

WR1597 Detail of Components for NCHRP 350 - TL4 4 Rope End Terminal

WR1598 Detail of Components for EN1317 - H1 Brifen 4 Rope Length of Need

WR1599 Detail of Components for EN1317 - P1 - Twin stage 4 Rope End Terminal

WR1600 Detail of Components for EN1317 - P1 - Single stage 3 Rope End Terminal

WR1601 Detail of Components for EN1317 - N2 to H1 Transition

WR1602 EN1317-4 3 Rope P4 End Terminal

WR1603 Detail of Components for EN1317 - P4 - 3 Rope End Terminal
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Appendix G List Of

Components For Brifen Wire Rope Systems

Drawing Number

Title

BL02/01&02 Component Rope & Non-Standard Component Rope
BL02/07 Details Of Brifen Safety Check Rope

BL02/10 M24 Oversize Rigging Screw

BL02/46 Details Of Mechanical Fitting

BL02/54 & 55 Details Of Brifen End Terminal

BLO3/11 & 12

Line Posts - Wire Rope

BLO3/11 & 12 SP

Details Of WRSF Line Post For EN1317 N2 System - Swedish High Silicon

BLO3/13 & 14

Details Of WRSF Deflection Post Details For UK Four Rope System

BL03/43 Details Of Brifen Wire Rope Locating Peg

BL04/19 & 27 Details Of Brifen Wire Rope Safety Fence Post Excluders & Caps
BL04/25 Details Of Wire Rope Safety Fence Wire Rope Socket
BL04/26 Details Of Wire Rope Safety Fence A21 - Reinforcing Ring
BL10/34 & 35 Details Of Surface Mounted Line Posts

BL10/56 & 57 Details Of Surface Mounted Deflection Post

D660 WR1093 & WR1094 Post Socket Cover

D666 Details Of Intermediate Post Socket - A70

WR 1010 Details Of Wire Rope - RHS 47/1 Transition

WR 1042 Details Of Cast In 3 Slot Breakaway Angle Anchor

WR 1043 Details Of Wire Rope Transition To O.B.B. / RHS 47.

WR 1045 Details Of 2 Slot Breakaway Wire Rope Anchor Angle

WR 1046 Details Of Cast In Vertical 4 Slot Breakaway Angle

WR 1047 Details Of Cast-In 3 Slot Breakaway Angle Anchor

WR 1050 1700 P4 Driven Intermediate Posts 110 X 49 5mm

WR 1051 1080 P4 Concrete In 110 X 49 5mm Posts

WR 1052 1080 High Yield Line Post

WR 1059&1060

EN1317 - H1 & NCHRP 350 Level 4 1420x100x55x4.55 Concrete In Line Post

WR 1061&1062

EN1317 - H1 & NCHRP 350 Level 4 1675x100x55x4.55 Short Driven Line Post

WR 1063&1064

EN1317 - H1 & NCHRP 350 Level 4 1900x100x55x4.55 Long Driven Line Post

WR 1065 EN1317 - H1 & NCHRP 350 Level 4 100x55 Post Socket
WR 1066 EN1317 - N2 Driven Line Posts

WR 1072 High Yield Surface Mounted Line Posts

WR 1074 WRSF - Cast-In Fixings For 3 Rope Anchorage WR1047
WR 1075 EN1317 - N2 Driven Line Posts - High Yield

WR 1081 H1/TL4 Post Cap

WR 108281083

EN1317 - H1 & NCHRP 350 Level 4 Transition Post B - 1230 Long

WR 108481085

EN1317 - H1 Transition Post C - 1190 Long

WR 1086&1087

EN1317 - H1 & NCHRP 350 Level 4 Transition Post A - 1320 Long

WR 1088&1089

H1 Transition Intermediate Post - 1220 Long

WR 1095 Swedish Slope Fence 1425 Deflection Post

WR 1097 Swedish Slope Fence 2100 Driven Line Post

WR 1099 Swedish Slope Fence 4 Rope End Anchor

WR 1100 Swedish Slope Fence 4 Slot End Anchor Pre-Cast Foundation

WR 1107 Surface Mounted Bolt Down Vertical Slot 4 Rope Breakaway Angle Anchor
WR 1108 Cast-In Fixings For Vertical Slot 4 Rope Breakaway Angle Anchor

WR 1119 Tapered Washer

WR 1120 Anchor Washer Plate

WR 1121 Nylon Washer Plate

WR 1122 Tensile Fuse Coupler

WR 1123-WR1124

NCHRP 350 - TL3 Driven Line Post 1530mm Long

WR 1125-WR1126

1430 Deflection Post

WR 1127-WR1128-M16-1

M16 Threaded Bar - M16 Nuts - M16 Washers

WR 1146 125 X 40mm Post Sleeve (Dip Moulding)
WR 1147 110 X 49mm Intermediate Post Sleeve (Dip Moulding)
Note only genuine Brifen parts shall be used for al | repair work
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