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1 General Information 

1.1 Preliminary Remarks

The median crossing system VarioGate is made up primarily of the following elements:

1 x AN 2739 VarioGate Sliding Element “bottom/top”
1 x  AN 2733 VarioGate Sliding Element “top/top” including 
2 x   Insertion Post 1.400 mm
2 x  AN 2730 VarioGate Terminal including 
4 x   Connection Post 880 mm
2 x AN 2748 Post Sleeve 790 mm
16 x AN 2753 Asphalt Pin 1.000 mm
Gauge Tube Set for Element Positioning (optional)
Individual Components for Transition to Adjacent VRS (optional)

fitted together into a continuous stretch.

The two sliding wall elements are being fixed to the terminal elements by short connecting 
posts (880 mm). For stiffening the system, the two long connecting posts (1.400 mm) are 
being placed through the two sliding elements into the post sleeves in the middle of the 
system. The transition elements are anchored with 8 asphalt pins each.

In order that the declared performance of the original test report (ITT) can be achieved, 
assembly and installation are to be fulfilled exactly according to following requirements. In 
the case that there is a deviation from these requirements in the assembly and installation 
with-out consulting with the manufacturer, the liability for the defects of the building product is 
transferred from the manufacturer to the installation contractor. 

1.2 Manufacturer

VOLKMANN & ROSSBACH GmbH & Co. KG 
Hohe Strasse 9-17 
56410 Montabaur/Germany 
Phone: +49 2602 135-0 
Fax: +49 2602 135-270

1.3 Intended Use

The system is a vehicle restraint system (VRS), tested according to EN 1317 -2. The system 
serves as an opening between two lanes with different traffic directions, installed on an 
asphalt or concrete median. An opening of about 10 m can be established in the middle of 
the system, that allows emergency teams and other services to cross a continuous VRS stretch 
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the median in case of carriageway blockings.

For opening the median crossing, all connections posts are being pulled and the sliding 
elements are lifted by means of their build-in roller sets. They now can be shifted aside 
manually. Each sliding element features two roller sets for lateral and two longitudinal 
movement, that have to be operated alternately to push the elements in the desired direction. 

The system serves for the protection of non-involved persons (e.g. oncoming traffic) or 
vulnerable areas (if installed at road side) as well as the occupants of errant vehicles. It has 
been crash tested while closed only, so that appropriate measures of protection have to be 
taken when opening the system.

1.4 Storage and Transport 

All construction parts are to be stored and handled in a technically correct manner. They are 
to be protected from dirt, corrosion and damage. 

When shipping, the cargo must be securely fastened so that it does not shift. 

All personnel must be equipped with appropriate personal protection gear when loading and 
unloading.

For easy and secure handling, the pre-mounted elements should be moved by competent 
personnel using a crane or forklift. All auxiliaries (chains, belts) and tools must be capable to 
bear the occurring loads without damaging the components. 

Elements stored upside-down should be placed on timber when turning them in order to avoid 
damages. 

All relevant national security regulations must be obeyed.

2 Technical Data 

Containment Level H2

Class of Working Width W2 (W≤0.8 m)

Installation Length 20,52 m

Impact Severity C

System Height 900 mm

System Width 700 mm 

Drilling Depth Asphalt Pins approx. 1.000 mm

Drilling Depth Post Sleeve approx. 800 mm

Total Weight 2813 kg 

Weight per Metre approx. 137 Kg

Material Steel S 235 JR / S 355 MC
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Expected Durability Approx. 20 years, shorter in the case of  
more severe atmospheric corrosion exposure

3 Installation Guidelines

3.1 General Remarks

3.1.1 Requirements for Installation Personnel 

The assembly is to be carried out by trained and qualified personnel. The installation team is 
to be managed by a competent supervisor with the appropriate expertise. 

After assembly, the customer is to be instructed by the installer how to operate the system.

3.1.2 Personal Protective Gear 

Protective and reflective clothing, according to the rules and regulations of the respective 
countries are to be worn at all times.

3.1.3 Control of Delivery 

The delivered system components are to be compared with the delivery note, examined for 
completeness, faults and damages at the construction site. Also the part lists in Appendix 1 
are to be consulted. 

Damages, defects or wrong deliveries are to be reported immediately to the deliverer. 
Packaging material is to be disposed of according to the local rules and regulations. 

3.1.4 Cable Clarification 

Before beginning construction, the contractor has to acquaint himself with the place of 
installation and to gain any available information about underground obstacles such as cables 
or pipes. The instructions of the owner of cables, pipes, etc. must be observed. 

The minimum underground clearance is 1,100 mm in the area of asphalt pins and 900 mm in 
case of post sleeves. 

3.1.5 Traffic Safety

During assembly, national road work site safety requirements must be attended to, especially 
when the system is not fully assembled or opened. 

3.1.6 Liability

The specifications of this manual must be strictly adhered to. Any divergence from the 
standard installation procedure is being regarded as a modification to the system and must be 
approved by the client as well as authorised by the manufacturer. 
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Any unauthorized modification will void the warranty of the manufacturer. 

3.2 Installation Requirements

3.2.1 Place of Installation

The system is a vehicle restraint system, that can be opened in case of emergency. While 
closed, it has demonstrated the following performance in a crash test according to  
EN 1317-2 : 

H2-W2-C

In choosing the place of installation the respective national regulations and the system 
performance, which resulted from the results of the crash tests according to EN 1317 
(compare above: “technical data”) are to be heeded.

According to regulations, the system can be used only if the available space behind the safety 
device is larger than the working width and / or is larger than the extremity lateral position of 
the vehicle on impact test according to EN 1317.

The system may be installed on paved and even ground (concrete, asphalt) only. The 
deflection space behind the system must also be paved and even within the working width. 

Before beginning the installation, the work site must swept clean. 

3.2.2 Installation Limits

The system has been tested in a straight run on flat, firm ground. Therefore, the installation 
limits are as follows:

Maximum Cross-Fall of Carriage Way 3,5 % 

Maximum Longitudinal Gradient  
of Carriage Way

Not determined, but  increased effort required for 
moving the elements.

Maximum Deviation of the System  
from Straight Line

10 cm at any point

 

3.2.3 Deviations from Basic Construction

Should there be any need to deviate from the tested construction in some way because of 
local conditions, this can only be done as an untested special construction that does not have 
the same qualities as the tested system. In any case this requires the approval of the customer 
and the manufacturer.

In the execution of the installation the general known rules of engineering are to be observed 
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and adhered to. Changes, which clearly lead to impairments to the functioning of the median 
crossing, are to be avoided. 

Examples for deviations are:

increased cross-fall or longitudinal gradient, torsion of the median, bumps and other 
unevenness, underground supply lines, transitions to different systems, expansion joints etc.

The system is being installed between two adjacent barrier lines with a minimum distance of 
20.52 m. 

3.2.4 Additional Attachments 

Additional attachments may affect the performance of the system and therefore should not be 
installed. Particularly traffic sign must not be mounted directly to the system. 

In any case additional attachments require a written approval of the manufacturer. Permission 
is deemed granted for the following attachments, provided that a loss of performance can be 
excluded:

Guide posts attached to the upper box beam at the 20 mm holes
Guard rail reflectors attached to the upper box beam or the corpus

The attaching of traffic signs is not permitted. Traffic signs may be erected within the area of 
work, as long as on impact they bend over or break off.  

Any components must be attached to the system firmly, so that no part may come off in case 
of accident. 

3.2.5 Permissible Assembly Temperatures 

When the construction is taking place in Germany, it is not dependent upon the outside 
temperature at the time of the assembly. In regions where the minimum outdoor temperature 
Tmin according to EN 1991-1-5/NA is under -24°C, the assembly may only take place with 
the written approval of the manufacturer. 

3.2.6 Transition to Adjacent Restraint Systems 

It is possible to connect to the system most of the usual single or double sided steel barriers 
and concrete sliding walls. If a connection can be achieved by transitions tested to EN 1317 
is to be checked with the manufacturer previous to the installation.

In accordance with the manufacturer and the client, any construction may be built as untested 
custom systems. 

3.3 Assembly

The assembly of the system is to be carried out in general according to the drawings in 
Appendix 2. The assembly instructions can be referred to in relation to the installation process.
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When setting and aligning the elements, any damage to the galvanized surfaces must be 
avoided. The used of hammers etc. is not permitted. 

Small defects on the galvanized surface are to be touched up after careful preparation 
through the application of a suitable zinc dust coating according to EN ISO 1461. 

For the installation (new and rebuilt), as well as for repair work, only new bolting materials 
are to be used. 

For a sufficient aligning, the use of an auxiliary line is recommended. 

Start the installation with one of the end elements and continue element by element in one 
direction.

3.3.1 Installation Length and Anchoring

The length of the system is 20.52 m from one end to the other. 

This length is not the minimum length, but the only tested length for the system. Other lengths 
are only possible when build as untested special constructions in accordance with the client.   

The required anchorage to the ground is achieved be means of eight asphalt pins per end 
element and two connection posts between the movable middle elements.

3.3.2 Installation height 

The installation height of the system is 900 mm. 

3.3.3 Insertion Posts 

The two connection posts in the system’s middle are to be inserted in post sleeves. The 
required bore holes have a depth of 900 mm and are bored with core drill of 127/130 mm.

3.3.4 Fittings

For a perfect connection, all screws must sit perpendicular to the relevant components 
and must be tightened according to regulations. The screwing tools need to be adjusted 
sufficiently. When tightening the nuts, a washer should be placed under each nut in order to 
avoid any damage of the component’s zinc layer. Fishplates must not be used to substitute 
washers.

As pre-mounted screwing may get loose during transport, all screwing torques must be 
checked after installation.

 For torques see the following table:

Bolt Torques

Bolts M8 - M12 10-17 Nm (hand-tight)
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Bolts M14 - M16 70-140 Nm

Bolts M36 no play, 70 Nm 

3.3.5 Tools Required

Measuring tools (tape, level, plumb line etc.)
Installation truck with crane, lifting tools
Compressor
Pneumatic wrench
Ratchet, sockets, wrenches
Torque wrench (min. 70 Nm to 140 Nm )
Crowbar
Hammer (1,5 kg), rubber mallet
Mallet
Piling hammer (for posts sleeves and asphalt nails) 
Core drilling machine 
Core drill, Ø 127/130 mm 
Drilling machine
Drills Ø 29 mm for asphalt/concrete

3.3.6 Assembly Steps

The assembly steps below are also pictured in the appendix. Transitions to adjacent system 
are to be carried out in accordance to the relevant transition manuals.

The system requires a gap of min. 20.52 m between adjacent restraint systems. 
An auxiliary line can help to find the correct position of single elements. 
The first terminal element (AN 2730) is being positioned and aligned. 
The Sliding Element “bottom/top” (AN 2739) is positioned and aligned. The post 
holes must be in line with those of the terminal element, so that the short 880 mm 
connection posts can be put with their tops leveled with the upper box beam.
At the other end of the element, the position of the core drilling hole is marked on the 
asphalt in line with the post holes of the element. For this purpose, the element must be 
lowered down.
After shifting the element aside, the two core drillings are being placed with a depth of 
minimum 800 mm. The diameter of the drill is 127/130 mm. 
The post sleeves are now being put into the cleaned holes by means of a mallet or a 
piling hammer until they are leveled with the ground. 
After shifting the element AN 2739 back to its place and lowering it down, the second   
sliding element (AN 2733 “top/top”) is placed, aligned and lowered. 
The two long insertion posts (1,400 mm) are being put so that the tops are leveled with 
the upper box beam.
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 Now the second terminal element is positioned, aligned and connected with two short 
connection posts (880 mm). 
After final alignment of the system, each of the terminal elements is fixed to the ground 
by eight asphalt nails which are being put into drilled holes (Ø 29 mm, depth 1,000 
mm). The drilling must be done through the prefabricated holes in the foot section of 
the terminal elements after assembling and aligning the system. The nails are being 
hammered down with a mallet or a piling hammer until leveled with the system’s foot 
section.

3.3.7 Gauges (optional)

To facilitate the assembly and to minimise failures that could affect the function of the system, it 
is recommended to use the gauges optionally available to position the system. 

These gauges are short tubes that are being put into the post holes of the elements during 
assembly instead of the posts. Background: A certain play between the posts and the holes in 
the elements is necessary to allow the system to move lengthwise with temperature fluctuation. 
As this movement can occur in all directions, an placement of the posts exactly in the middle 
of the available space is desirable. This can be achieved by using the gauges. 

3.4 Operation of the Opening

The system is operated with a ratchet and a 24 mm socket. 

For opening the median crossing, all connection posts are being pulled and the sliding 
elements are lifted by means of their build-in roller sets. They now can be shifted aside 
manually. Each sliding element features two roller sets for lateral and two longitudinal 
movement, that have to be operated alternately to push the elements in the desired direction. 

The first element to be moved AN 2733 “top/top” as it can be lifted freely. 

The closing of the system is done in reverse order. When repositioning the elements, the post 
holes must be centered upon each other. 

In case that the post cannot be put due to temperature induced length alternation of the 
elements, all elements as well as the screws in the transitions to adjacent systems must be 
loosened, so that a re-aligning of the system becomes possible.  

The reassembly is to be done according to the provisions of this manual. 

The operation of the system is also pictured in the appendix. 

3.5 Controls, Self-monitoring Reports 

After assembly, the construction has to be checked for compliance with this manual in 
accordance with the generally accepted engineering standards and using the self-monitoring 
report provided in Annex 5. Particular attention has to be paid to adherence to the assembly 
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tolerances, tight fit of the screwed connections and proper alignment of the system.

All posts must be levelled with the box beams. 

Surplus part or screws must not remain at the work site.

3.6 Client Briefing

It is recommended to provide sufficient briefing to the client as well as rescue and police 
forces to ensure a quick and safe system operation case of emergency.

3.7 Repair, Inspection and Maintenance

As a basic principle all guard rail parts are to be replaced, which show obvious (plastic) 
permanent deformation. 

When the parts of the system are out of alignment without being deformed, an alignment of 
the construction is possible. 

Damaged asphalt pins and post sleeves embedded in ground have to be replaced with new 
ones. 

In doing so corresponding and enlarged postholes are to be filled and sufficiently packed. 

In terms of maintenance, it is recommended to regularly clean the ground under the system 
(one to two times a year) and to grease the threads and gears of the roller sets (once a year). 

3.8 Exchanging of Elements

When damaged wall elements have to be exchanged, the hinges and any other undamaged 
parts must be handled with special care. Especially the use of hammers or grinders bear the 
risk of damaging.  

If after exchanging single elements the position of the posts do not match the sleeves in the 
ground, the screws in the transitions to adjacent systems must be loosened, so that a correct 
positioning becomes possible.  

The reassembly is to be done according to the provisions of this manual. 

3.9 Reusability of Components

Components of the system may be reused if:

they show no visible deformations and/or damages (e.g. torn out, reamed out or 
burned out holes) 
the zinc layer is 55 μm or more.
all labels can still be seen clearly 

Materials for mounting (bolts, nuts, washers, Fishplates, connecting plates) that have already 
been built in at one time, may not be reused. New materials should always be used for 
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installation. When repairing damages due to accidents only new materials may be used. 

Construction parts that cannot be used any more, e.g. the cutting off of or the breaking up of 
parts, should be made unusable. So, too, the utilization of dismantled bolting materials should 
be applied to the corresponding national regulations. 

3.10  Disposal / Recycling 

Damaged building parts and building parts that cannot be used, are to be subjected 
completely to utilization / recycling or be installed in other areas of use (for example: 
farming, solar standing supports, private business) 

3.11  Data for Toxic Substances

The individual guard rail components consist of 2 main building substances:

Steel
Zinc (hot dip galvanizing) 

Both components are not toxic and are not in need of any special treatment or operation. 

For on-site installation auxiliary substances are needed for the operation of machines and 
tools. For example these could be:

Diesel (e.g. compressor) 
Pneumatic Oil (e.g. operation of air pressure tools) 
Gasoline (e.g. cutting off machine) 
Grease or Cutting Paste (for the drilling of holes in guard rail parts)

In these cases the relevant data from the manufacturer and the requirements of the individual 
countries should be considered and heeded to. 

3.12  Miscellaneous Information 

The system can be stepped over without any problem using the corpus (height 378 mm) as a 
step. Consequently there is no need to mount additional stepping assists.  



   Qty. Order No. Item Weight

1 AN 2739 VarioGate Sliding Element “bottom/top” 750 kg

1 AN 2733
VarioGate Sliding Element “top/top” 
including 2 x Insertion Post (1,400 mm)

750 kg

2 AN 2730
VarioGate Terminal  
including 2 x Connection Post (800 mm)

600 kg

2 AN 2748 Post Sleeve 790 mm 17 kg

16 AN 2753 Asphalt Pin 1.000 mm 6 kg

Appendix 1 - Parts List 



Appendix 2 - Drawings
System Drawing 
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Drawing Terminal Element (AN 2730)
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Drawing Sliding Element „top/top“ (AN 2733)
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Drawing Sliding Element „bottom/top“ (AN 2739)
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Post Sleeve (AN 2748)



Appendix 2 - Page 6
Drawing Asphalt Pin (AN 2753)



Appendix 3 - Assembly Instructions

1. The ground on the work site must be paved and free of coarse dirt.

2. The Opening System VarioGate basically consists of four elements (5 m length each). The 
intended position of the system should be marked by a chalk line or similar.

3. The elements are being positioned along the mark and connected to each other using the 
connection posts or optionally the positioning gauges (tubes).

4. VarioGate provisionally assembled and aligned.
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5. The Terminal Elements (AN 2730) are being anchored by eight asphalts pins each.

6. Assembly of individual transition to adjacent vehicle restraint systems (Example).

7. VarioGate completely assembled including transition (Example) at both ends.



Appendix 4 - Operation Instructions

Opening

1. Loosening of connection post locks

2. Pulling of connection posts

3. Lifting of element with box beam halfs „top/top“ by operating the two roller sets 
[SIDEWAYS/QUER] roller sets with a ratchet

4. Sliding free element sideways.

5. Lowering element and operating the two roller sets [LONGITUDINAL/LÄNGS], so that the 
element can be shifted longitudinally out of way.

6. Proceed accordingly with second middle element „top/bottom“. 
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7. Emergency opening (width approx. 10 m) established and traversable.

Closing

As above in reverse order.

Maintanance

In terms of maintenance, it is recommended to regularly clean the ground under the system 
(one to two times a year) and to grease the threads and gears of the roller sets (once a year). 

 



 

VarioGate 
Roller set - factory settings 

 
 
In the following procedure we try to explain the basic setting of a VarioGate roller set. This 
manual may be used in cases where the roller set has a malfunction or a countered nut of the 
threaded bar has loosed by itself. In any other cases please contact the VR-Export team for 
help.  
 
Installation steps: 
 
1. 

 

Please disassemble the roller set first. 
• Loose both nuts including the 

brass washer outside the 
VarioGate body. First the upper 
nut and then the lower one. 
Both nuts are countered 
(screwed) against each other 
so that they are blocked on the 
thread. 
 

• Pay attention that you store 
every unmounted part aside. 
You will need all of them. 

2. 

 

• Pull the roller set out of the 
VarioGate body. 
 

• Unscrew the next 2 nuts and 
take them off as well as the 
brass washer. At the end the 
roller set should look similar to 
the two picture on the left. 

 
• Pay attention: Don’t lose or 

detach the nut on the lower 
end of the threaded bar. If this 
nut is missing or lost you have 
to replace it and block it. Nut 
and end of threaded bar has to 
end on the same level. 

Appendix 5 - Roller Unit Reset Instructions



 

3. 

 

 
 
 
 
Turn the threaded bar (with the locked 
nut on the lower end of the bar) so 
that nut and threaded bar are on the 
same level with the roller-set frame. 
See red arrows. 
 
 

4. 

 

 
 
 
 
 
 
Doing so, measure the distance 
between upper end of the threaded 
bar and the upper end of the bearing 
housing. 
Make note of the dimension, you will 
need it later. 

Appendix 5 - Roller Unit Reset Instructions - Page 2



 

5. 
 

 
 
 
 
 
 
 
 
Screw up the threaded bar for approx.  
70 mm so that you have access to the 
position of the nuts and washer inside 
the VarioGate body. 

6. 

 

 
 
 
 
 
 

• Install the lower nut at the right 
position. The lower level of the 
nut has to be set at the same 
dimension as you have 
measured before in step 4. 
 

• After that put some LOCTIDE 
thread locker on the thread 
directly over the first nut. 
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7.  
 
 
 
 
 
 
 
 
Screw on the second nut and counter 
it together with the first nut. Pay 
attention that you do not change the 
position of the first nut as it is a kind of 
end stop.  

8.  
 
Insert the prepared roller set from 
downside into the VarioGate body. 
 
Pay attention that the VarioGate body 
is stored stable on suitable stands. 

9. 

 

 
 
Insert the roller set bearing housing 
into the corresponding housing in the 
VarioGate body until the brass nut 
touches the contact surface.  
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10. 

 

 
 
 
Install the last brass washer from the 
top side on the threaded bar and 
screw on the first nut. There has to be 
a gap of 2-3 mm between brass 
washer and VarioGate body. 

11.  
 

• Put some LOCTIDE thread 
locker on the thread directly 
over the first nut. 
 

• Take the second nut and 
counter it with the first nut. Pay 
attention that you do not 
change the position of the first 
nut as it is a kind of end stop. 

12. Before setting the complete VarioGate element on its own skids please turn the threaded 
bar so that the roller set will move inside the VarioGare body. The roller set has to be 
stored without a permanent pressure from the ground otherwise the asphalt below can 
be damaged. 
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Customer Contractor (Stamp)

Project-No. 

Work Site 

Vehicles 
 

Team Leader  Team Member 2

Team Member 3 Team Member 4

Team Member 5 Team Member 6

No. Achievement /Product Linear 
Metres Pierces Hours 

1     

2     

3     

4     

5     

6     

7     

 

 Surface installation limits met (cross-fall max. 3,5%, paved and 
even)? 

 System aligned longitudinally? 

 All parts installed? No surplus parts lying around?  Terminal elements fixed with 8 asphalt pins each? 

  

 Post sleeves and asphalt pins levelled with surfaces?  No posts shortened on site? 

  

 Connection posts completely sunk, tops levelled with box beam?  Functionality (opening/closing) checked? 

 All screws and washers installed?   All elements lowered and roller sets relieved of load?  

  

 
Screwing torques correct? (M8-M12: hand-tight, 10-17 Nm; 
M14-M16: 70-140 Nm; M36: no play, 70 Nm)  Client briefed? 

 

Name and Signature Contractor Name and Signature Customer 

PLace Date

 

Consecutively use these marks: + = ok, o = not ok, -- = not inspected

Appendix 6 - Self-Monitoring Report VarioGate


