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Guidelines for the Installation, Inspection, Maintenance and Repair on UK Highways of New and in Service Euro BXTTM Energy Absorbing P4 End Terminal for Open Box Crash Barrier
A Product of 





Copyright. This document has copyright & may not be copied in whole or in part or used for any other purpose other than for which it is supplied without express written consent from the company.
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1.0 Product Information

Trinity Industries Euro-BXT™ offers specifiers and installers, the latest innovation to the world's most advanced Open Box Beam Crash Barrier end treatment. The European version of the BXT-Plus™ meets or exceeds EN 1317-4 P4 criteria. It is specifically designed to meet European highway safety specifications. 

Features & Benefits
· All-steel construction. 

· Easy installation. 

· BXT-Plus™ head is typically reusable after a design impact. 

· EN 1317-4 P4 compliant. 

· 15 metre length for 110kph applications. 

For specific details, refer to Hill & Smith drawings CT-GA-1001-1, CT-GA-1001-2, CT-GA-1001-3, CT-GA-1001-4, CT-GA-1001-5 & CT-GA-1001-6

2.0 Bill of Material

	Qty
	Pt No. 
	Dwg Item
	Title

	2
	4902
	35
	25mm Washer

	2
	4903
	36
	1" Hex Nut

	1
	5532
	31
	Anchor Cable Assy 

	1
	5533
	25
	Forged Clevis Connection To Cable

	1
	5534
	33
	Steel Clevis Pin

	1
	30064
	15
	Box Beam Terminal Head

	1
	30077
	7
	Base Plated SYTP Post

	1
	30078
	1
	CRP Post Base

	1
	30079
	2
	CRP Post Top

	1
	30080
	32
	Cable Anchor Bracket

	1
	33909
	3
	Anchor Plate For CRP Post

	5
	A21
	14
	Reinforcing Rings

	6
	B17
	29
	Post To Rail Clamp Plate

	1
	CT017B1
	17
	Box Beam 1

	1
	CT017B2
	18
	Box Beam 2

	1
	CT017B3
	19
	Box Beam 3

	2
	CT018-4
	21
	Splice Plates - 4 Hole

	4
	CT018-6
	22
	Splice Plates - 6 Hole

	1
	CT019
	28
	Support Bracket

	5
	CT023
	9
	BXT Z Post

	5
	CT024
	10
	BXT Z Post Sockets

	1
	CT025
	34
	Check Rope

	1
	CT026
	6
	Cradle Anchorage For CRP Post

	1
	CT027
	8
	Cradle Anchorage For SYTP Post

	5
	D232/D233
	13
	Post Excluder

	2
	EU6668
	16
	Reflective Sheet

	6
	F02
	30
	M10 X 35 G4.6 Nut And 2 'F' Washers

	6
	F02A
	4
	M10 X 50mm G4.8 Hex Bolt & Nut

	26
	F06
	27
	M16x35 G8.8 Nut And 2 'F' Washers

	1
	F07
	12
	M16 X 35 G8.8 Bolt, Nut & 2 'F' Washers

	8
	F50
	23
	M16x40 Grade 8.8 Round Head, Square Neck Bolts, Nut & 1 Washer

	5
	F51
	11
	M12x80 G8.8 Bolt, Nut & 2 'F' Washers

	8
	F52
	5
	M20 X 60 G8.8 BOLT & 'F' Washer

	2
	F53
	24
	M8 X 50 G8.8 Bolt, Nut & 1 'F' Washer


3.0 Installing the Euro-BXT

Read & understand all instructions before beginning installation

This Manual must be read in conjunction with Hill & Smith drawings  CT-GA-1001-1,

CT-GA-1001-4, CT-GA-1001-3, CT-GA-1001-4 CT-GA-1001-5 & CT-GA-1001-6
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3.1 Materials 

As packaged, your EURO-BXT system includes all materials needed for a complete installation of a 15 metre terminal. 

3.2 Site Preparation

When the barrier is installed in-line with edge of the shoulder (without any offset), 
a 50:1 taper is recommended so the extruder head will not encroach on the shoulder (up to a maximum of 25:1 taper can be used). Minor site grading may be necessary for the installations beyond the edge of the shoulder to prevent the CRP Posts from extending more than 100 mm above the ground. 

3.3 Tools Required

Tools required are those ordinarily used to install standard highway Barrier. They include 10mm, 16mm, 20mm and 25mm wrenches and such other equipment as excavators.

3.4 Post Installation 

3.4.1 Installing CRP Post #1, SYTP Post #2 Anchorages & BXT Z Post Sockets in Concrete Foundations
Establish post centres referenced from the datum and excavate foundations, ensuring that foundation size and depth are as specified. 

Dispose of excess arisings.
Place C25 / ST5 Concrete vibrate and compact.

Ensure that the anchorages and sockets are of the correct type for the post position. 
Set the cradle anchorages in wet concrete to the specified set-back and post spacing, ensuring that anchorages remain in the correct position, using temporary framework where necessary. 

Set the ‘Z’ post socket (CT024) and reinforcing ring (A21) 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.

Important


Ensure 40mm of BXT ‘Z’ post socket (CT024) is protruding from the top of the foundation to 
enable F51 fastener assembly to pass through both sides of the socket with enough 
space to allow the tightening of the nut & bolt.
Re-compact concrete. Slope concrete away from posts to prevent formation of corrosion pockets. 
Important


Positioning of the posts is critical. Measure each post centre and relevant distance back 
from the road carefully. Double check all dimensions before mounting in concrete.
3.4.2 Installing Cable Release Post.

Bolt the CRP Post Base (30078) to the cradle anchorage in location #1 using 4off M20 x60 (F52) fastener assemblies, ensuring that the Base is positioned so that the angled connection plate is sloped towards the front of the terminal. Place CRP post (30079) on top of the base and fasten to base using 2off M12 x 80 (F52) Fastener assemblies. See figure 1.

[image: image4.emf]Figure 1
3.4.2 Installing STYP Post.

Bolt the STYP Post (30077) to the cradle anchorage in location #2 using 4off M20 x60 (F52) fastener assemblies, ensuring the post is positioned so that the web containing 6 fixing holes is facing the traffic face. Fix the support bracket (CT019) to the post using M16 x 35 (F06) Fasteners.
3.4.2 Installing BXT ‘Z’ Post.

Install the 5 ‘Z’ posts in the sockets ensuring that they are the correct type and the radiused edge of the post faces oncoming traffic. Install hand tightened post hold down fasteners M12 x 80 (F51) See Figure 2, and place excluder (D232/D233) over post
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3.5 Installing Open Box Beams

Position beams adjacent to posts to check post spacing relative to beam Joints

Hang beams onto posts using clamp plates (B17) and hand tightened M10x50 post fasteners (F02A). See Figure 3
Beam #1 must rest on the STYP Support bracket.

Locate connection plates (CT018-4 & CT018-6) and install hand tightened connecting bolts – Ensure the correct connecting bolts have been used round head M16x40 (F50) must be installed on the traffic face of the beam and hex head M16 x 35 (F06) top and bottom of the beam.

Check that the joints between the beams are flush and that there is a flowing alignment on the traffic face. Use tolerance within the connection plates to achieve the correct alignment.

Tighten all connecting bolts to a torque of 60 – 80Nm and all post bolts to a torque of 25 - 30Nm

Remove all debris from the rear of the beams
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3.6 Installing The Cable Anchor Assembly 
The cable anchor bracket (30080) is secured to the underside of the #1 Open Box Beam (CT017B1) by inserting the protruding hooks on the bracket into the slots in the beam. It is locked into place by pulling the bracket towards the end of the unit.

Slide one end of the cable (5532) into forged clevis connection (5533). Place a 25mm washer (4902) on the end of the cable that extends through the forged clevis connection and hand tighten with 2off 1” Hex Nuts (4903). Attach forged clevis connection (5533) to anchor bracket using clevis pin (5534). See Figure 4
[image: image7.emf] Figure 4

Slide the other end of the cable through the hole in the base of CRP post. Place CRP Post cable bracket (33909) and a 25mm washer (4902) on the end of the cable that extends through the base clevis connection and hand tighten with 2off 1” Hex Nuts (4903). See Figure 1
Tighten each end of the cable with the 1” hex nuts. Restrain the cable with vice grips at the end being tightened to avoid twisting the cable. Make sure the nuts are locked off tight and the cable is taut. 

3.7 Installing The Extruder Head

The final piece to attach is the extruder head (30064). Place the extruder head over the end of Beam #1. 

The extruder head can be used on the left or right hand shoulder. Be sure the exit slot is on the backside, away from traffic. 

The extruder head should be pushed on the open box beam as far as it will go, making sure that the end edge of the beam is completely inside the extruder head. 

Center the barrier in the tail of the extruder. 

The attachment bracket is at the bottom of the head and must be attached to the top of the CRP post using F07 Fixings. See Figure 5
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3.9 Safety Check Rope For Post 1 And Cable Bracket

In order to eliminate the possibility of the Breakaway Post and / or the Cable Bracket and Tensioner Cable flying through the air and landing in passing traffic, post #1 and the cable bracket  are secured to the extruder head and this using steel checkrope (CT025)

The rope must be passed through post #1, then looped through the extruder strap, finally through the Cable bracket; it is then clamped with TWO cable clamps. Figure 6 below illustrates
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Figure 6
4.0 Installation Checklist

DATE: 

PROJECT:

LOCATION:

· The rail height is in accordance with the plans (generally 610mm +/- 30) above the edge of the shoulder or the ground line).
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· Connection plate bolts have been used in the correct positions

· All post are connected to the open box beam. 

· The end of the barrier beam is butted up to the beginning of the bending slot inside the extruder head. 

· The first extruder head is connected to post #1.

· The anchor cable is taut and correctly installed (it should be rechecked after installation to be sure it hasn’t relaxed).

· The backfill material around the posts is properly compacted. 

· ‘Z’ post are in the correct orientation and bolted into the socket. 

· The object marker is correctly positioned on the extruder face. 

· Ensure the F01 bolt assembly and adjoining system post has been used at post  7 location

· Check that the safety check rope has been installed correctly

SIGNATURE: 

5.0 Maintenance

Relatively little routine maintenance is required for the Euro BXT if not subjected to impact damage, special corrosion conditions such as a chemical spillage, vandalism or theft of components . 

The following is suggested as a minimum level of attention;

5.1 Compliance

With new works there will be an initial inspection to ensure nothing has been forgotten (e.g. certain fasteners may be missing or the anchorage detail may be incorrect to drawing.) Ensure that all fasteners appear tightened to the specified torque and that datum heights of installation and post spacing’s are as specified in the drawings provided. A tolerance of +/- 30mm applies to system height and to post pitch (in the case of post pitch, this cannot be allowed to become cumulative). At ground level, remove any old fittings from previous fencing installations and dangerous hazards within the impact Working Width deflection zone e.g. blocks of concrete; unused components, etc.

5.2 Maintenance

Repairing damaged Zinc coatings.

Damaged coatings can be repaired by the removal of any rust from the steel and the application of a 150 micron coat of high (> 89%) Zinc solids paint. This procedure complies with EN ISO 1461, 1999 clause 6.3. Beams thinned by deep scratches or corrosion pits are to be condemned.

5.3 Fasteners 

Must be installed as specified in the Euro BXT drawings & this document. One full bolt or screw thread must appear through the nut on all fastener joints.

5.4 Anchor Cable

As part of the routine detailed inspection check that the cable is taut and the nuts have not been removed from the cable
5.5 Routine Inspection.

For Motorways and primary routes a weekly drive – past check will highlight unreported impact damage. For minor roads a monthly check may be more appropriate. Detailed inspections on foot should be undertaken every 5 years for systems less than 10 years old , for older systems a 2 yearly check is advised in order that rare instances of significant corrosion ( e.g. in damp tunnels ) can be noted and acted upon .

5.6 Severe soil erosion or water ponding.

Safety Fences cannot function correctly in unsuitable ground conditions such as eroded foundations, and long term ponding. If the ground conditions are allowed to deteriorate during the installed life of the system due to e.g. defective drainage, action must be taken to correct the problem.
6.0 REPAIR

1. At the accident site, remove any debris that has encroached onto the traveled way or shoulder. Install any necessary delineation for the damaged system. Take inventory of the damaged system and determine what parts are reusable and what parts need to be replaced. Check the extruder head for damage. It is normally reusable. Check the anchor cable and bracket for damage. The bearing plate, nuts and washers, and anchor bracket are rarely damaged. 

2. Obtain those parts that need to be replaced. 

3. With the replacement parts, return to the repair site. 

4. Burn off the extruded beam near the extruder head. Attach a chain to the extruder head. Pull the extruder off the beam with the chain attached to a truck frame while the other end of the rail is still tied to the down-stream posts that provide an anchor. 

5. Remove any damaged open box beam that has to be replaced. 

6. Remove any damaged posts. 

7. After the site has been cleared of damaged debris, the system can be reconstructed following the installation instructions.


Equipment Needed For Repair Operation 

1. Acetylene torch to cut off extruded beam. 

2. Heavy duty chain to remove the extruder along with a chain hook up as recommended (see below). 

3. S.A.E. wrench or proper socket sizes. 

4. Vice grip or channel lock pliers and sledge hammer. 

5. Vehicle to pull the extruder off from the damaged beam. 

APPENDIX A – Contact Details

Sales

Contacts – Matt Harriman

Email: matt.harriman@hill-smith.co.uk
Technical

Contacts – Mike Titmus

Email: mike.titmus@hill-smith.co.uk
Martin Peach

Email: martin.peach@hill-smith.co.uk
Address

Springvale Business & Ind. Park, 

Bilston,

 Wolverhampton, 
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West Midlands

United Kingdom,

 WV14 0QL

Tel: +44 (0) 1902 499 400

Fax: +44 (0) 1902 499 419

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
Office Hours Mon – Fri 

8-30 am – 4-30pm (3-00 Fri)
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Web: hill-smith.co.uk

Members of the Hill & Smith Infrastructure Products Group
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