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D R A F T – 10 November 2005
Order
of …..
on the  protection of health and the safety of workers in construction work (Construction Work Order [Liechtenstein’s designation: BauAV])
The Government of Liechtenstein lays down the following on the basis of Article 40 of the Act of 26 December 1966 on work in industry, trade and commerce (Work Act), National Law Gazette 1967 No 6 and of Articles 71 and 97 of the Act on accident insurance [Liechtenstein’s designation: UVG], National Law Gazette 1990 No 46.
1. General provisions
Article 1
Object of the Order, other applicable legislation
1) The present Order specifies the measures which must be put in place in respect of the protection of health and the safety of workers in construction work on building sites.
2) The provisions of the Act of 23 October 2002 on the coordination of measures to protect health and safety of workers in construction work (Construction Work Coordination Act [Liechtenstein’s designation: BauKG]), National Law Gazette 2002 No 158 and of the Order of 16 June 1998 on the safety and the protection of health of workers at the workplace, National Law Gazette 1998 No 111, remain in force.
Article 2
Scope
The provisions of this Order apply to:
a)
enterprises which are subject to the Work Act;
b)
enterprises which are obliged to employ workers with accident insurance; and
c)
the self-employed.
Article 3
Definitions
1) In the present Order, the following terms are defined thus:
a)
“construction work” means the manufacture, making operational, alteration, maintenance, monitoring, restoration or demolition of structures, including preparatory and concluding work; moreover, trenchwork, work in manholes, building pits, stone quarries and gravel pits, as well as work on or in pipes, subsurface work and stoneworking shall also be regarded as construction work;
b)
“drop height” means the difference in height between the drop edge and the lowest possible point of impact; 

where the working and traffic area inclined by more than 60°, it means the difference in height between the highest possible location at which a drop may commence and the lowest possible point of impact;
c) 
“average drop height” means half of the sum of the maximum and minimum drop heights;
d)
“unbreakable surface” means a surface capable of withstanding any load which may arise in the course of work;
e)
“semi-unbreakable surface” means a surface which individuals can walk on with out a risk of falling through;
f)
“clear width” means the smallest distance between trench walls; where there is no strutting, it means the smallest distance between bracing walls or between a building pit slope and fixed construction elements;
g)
“work equipment” means, in particular, machines, installations, apparatus, scaffolding, sheet piling, strutting, guardrails, tools and the like used in the course of work. This term also covers technical devices and apparatus not directly used in the course of work but belonging to the work environment (such as building heating, lighting, etc.), as well as personal protective equipment.

2) The personal pronouns and functional descriptions used in this Order refer equally to men and women.
II. Provisions applying to all construction work
1. General
Article 4
Planning of construction work
 
1) Construction work must be planned in such a way that the risk of accidents or damage to health is kept as small as possible and such that the necessary safety measures are adhered to, specifically also when using work equipment.
2) An employer wishing to undertake to be the contractor to carry out construction work under a contract of work shall, before concluding such a contract, verify which measures are necessary in order to ensure work safety and the protection of health in the execution of the work. Measures specific to building sites which are not already in place shall be incorporated into the work contract and shall be specified in the same form as the rest of the work contract. Those measures which are already in place shall be noted in the work contract.
3) Measures specific to building sites shall be put in place in good time. Protective measures which a number of employers make use of for their workers, such as scaffolding, catch nets, catwalks, safety measures in trenches and building pits, cavity safety measures, etc., shall be regarded as measures specific to building sites.
4) The employer carrying out construction work shall ensure that materials, installations and equipment suitable for the execution of the work are made available in sufficient quantities and in good time. The said materials, installations and equipment must be in reliable working order and meet the requirements pertaining to safety at work and the protection of health.
5) Entry onto the building site or the building site area for unauthorised persons must be prohibited and denied or subject to special conditions, in dependence on the danger there present. 

6) Appropriate warning signs shall be erected at the entrance of the building site pointing out the dangers present. Depending on the source of danger, reference shall be made to the use of personal protective equipment.
Article 5
Organisation of safety at work and the protection of health
1) The employer must nominate one person on every building site to be responsible for safety at work and the protection of health. The said person may issue instructions to workers in this regard.
2) Anyone who endangers himself or others by his behaviour or condition shall be shown off the building site.
Article 6
Commencement of construction work
Construction work may only commence if the precautions pursuant to the Building Sites Coordination Act have been taken.
Article 7
Obligation to wear safety helmets
1) Workers must wear a safety helmet for all work during which they could be endangered by falling objects or materials.
2) A safety helmet must be worn, in any event, in the following circumstances:
a.
in the case of building construction and bridge construction, up until the shell is completed;
b.
during work in the vicinity of cranes, excavation equipment and special machinery for deep workings;
c.
during trenchwork and work in manholes and when constructing building pits;
d.
in stone quarries;
e.
during subsurface work;
f.
during blasting;
g.
during restoration or demolition work;
h.
during wood and metal construction;
i)
during work on and in pipes.
Article 8
Warning clothing
When working in the vicinity of motor traffic, brightly coloured clothing shall be worn. Such clothing must be fitted with light-reflecting surfaces.
Article 9
Emergency planning, rescue of those involved in accidents
1) A suitable emergency plan shall be drawn up for each building site.
2) The rescue of those involved in accidents must be ensured.
3) The workers shall be made aware of the emergency numbers of the local rescue services (e.g. doctor, hospital, ambulance, police, fire service, helicopter service, etc.).
2. Work equipment
Article 10
Use of work equipment
1) Work equipment must be used in accordance with relevant regulations. In particular, work equipment may only be used for work and in locations for which it is suited. The manufacturer’s instructions for the use of the work equipment shall be observed.
2) Work equipment must be installed and integrated into the working environment in such a way that the safety and the health of the workers is ensured. In so doing, the requirements of health protection shall be met.
3) Items of work equipment which are used in various locations shall be inspected on assembly on each occasion for whether assembly has been carried out correctly, for sound functioning and for use in accordance with the relevant regulations. This inspection shall be documented.
4) Where work equipment has been substantially altered or is used for purposes other than those intended by the manufacturer or in a way other than as specified in the regulations, the risks newly arising from this must be reduced to such an extent that the health and safety of workers is safeguarded.
Article 11
Maintenance
1) Work equipment shall be competently maintained as directed by the manufacturer. The purpose and place of use shall be taken into account in so doing. This maintenance shall be documented.
2) Items of work equipment which are subjected to damaging influences such as heat, cold and corrosive gases and substances must be regularly inspected in accordance with a plan to be laid down in advance. An inspection shall also be performed if unusual events have occurred which could have negatively affected the safety of the work equipment. This inspection shall be documented.
3. Workplaces and transport routes
Article 12
General requirements
1) Workplaces must be safe and must be accessible via safe transport routes.
2) The following measures, in particular, serve to ensure the safety of workplaces and transport routes.
a)
Guardrails within the meaning of Articles 19 to 23 shall be fitted.
b)
In the case of surfaces, construction elements and coverings which are not unbreakable barriers shall be fitted or other measures put in place to ensure that they are not inadvertently walked upon. Where necessary, they shall be bridged by means of coverings or catwalks capable of bearing loads;
c)
Semi-unbreakable surfaces shall be marked as such.
d)
Notice-boards shall be erected at the access points to semi-unbreakable surfaces and surfaces which are not unbreakable indicating to workers in languages which they can understand that access onto the surface in question is prohibited or restricted.
e)
Catwalks and coverings must be of a size commensurate with their function and must be secured against slipping.
f)
Objects with sharp edges and pointed objects shall be removed or covered. Protruding reinforcement bars must be fitted with hooks. Where this is not possible the risk of injury must be precluded by means of suitable coverings.
g)
A clear passage of 0.5 m in width and 2.5 m in height shall be ensured between moving installation components and fixed obstacles. If either of these dimensions is not complied with, the passage shall be blocked or the installation components shall be lined.
h)
Ladders, stairs or equivalent means must be used where a difference in height of more than 1 m must be overcome in order to reach a workplace.
i)
Where required for safety purposes, emergency lighting which is independent of the power supply must be provided.
Article 13
Specific requirements pertaining to transport routes
The following measures, in particular, serve to ensure the safety of transport routes.
a) Entrances to building sites must be at least 1 m in width; other transport routes must be at least 60 cm in width.
b) Transport routes shall be kept clear.
c) Transport routes across semi-unbreakable surfaces and surfaces which are not unbreakable shall be executed as catwalks with lateral protection on both sides.
d) Where there is a risk of slipping, suitable measures shall be put in place to ensure the safety of transport routes.
e) In the case of inclinations of greater than 20 % an anti-skid feature must be fitted.
f) A handrail shall be fitted on staircases comprising more than five steps.
Article 14
Roadways
1) Roadways must withstand the anticipated loads.
2) Banks and ramps must be laid out and reinforced such that it is not possible for them to collapse. In addition, the distance between the edge of the traffic lane and the edge of the bank or ramp must be at least 1 m. Where there are unfavourable ground conditions this distance must be greater still. If this is not possible for reasons of space, suitable technical measures shall be put in place.
3) Measures shall be put in place to protect workers specifically from stones, dirt and splash water.
Article 15
Protection against falling objects and materials
Where workplaces or transport routes are situated one above the other measures shall be put in place to ensure that workers in or on lower workplaces or transport routes are not at risk from objects or materials falling, sliding, rolling or flowing down from above.
Article 16
Throwing or dropping of objects and materials
Objects and materials may only be thrown or dropped if the entrance to a danger area is blocked off or if the objects or materials are passed, full-length, by means of ducts, closed chutes or the like.
Article 17
Reversing of transport vehicles and construction machinery
Reversing of transport vehicles and construction machinery shall be kept brief and, where it possible that people could stop in the path of the vehicle or machinery, shall be supervised by an assistant or by means of technical equipment.
4. Ladders
Article 18
Ladders
1) Only ladders which are suitable for the work envisaged, in particular with regard to loading capacity and stability, may be used.
2) Damaged ladders must not be used. They shall be competently repaired or made unusable.
3) Ladders must be set up on or lie on a base capable of bearing loads and must be secured against sliding, swivelling and toppling.
4) The location of the ladder shall be selected in such a way that there is no risk of being hit by falling objects or materials.
5) The three uppermost rungs of a ladder may only be stepped upon if there is a platform and a support device at the point of exit.
5. Fall prevention
Article 19
Use of lateral protection
1) Lateral protection shall be used at unprotected locations with a drop height greater than 2 m and at those in the vicinity of bodies of water and embankments.
2) A guardrail post shall be sufficient in the case of transport routes in the vicinity of bodies of water and embankments.

3) Lateral protection may be dispensed with in the case of linear building sites provided that no-one has to remain in the vicinity of the edge of the trench and that the building site is provided with clearly visible signalling. 
Article 20
Lateral protection
1) Lateral protection shall consist of a guardrail post, a lateral post and a toeboard.
2) The upper edge of the guardrail post must be at a height of between 95 and 105 cm, that of the intermediate post at a height of between 50 and 60 cm, measured from the surface on which it is located.
3) Toeboards must have a height of at least 15 cm, measured from the surface of location.
4) The distance between the guardrail post and the intermediate post must not exceed 47 cm.
5) Instead of guardrail post and the intermediate post a frame and grate may be used if they offer the same degree of protection.
6) The lateral protection shall be secured in such a way that it can neither be accidentally removed  nor work itself loose.
Article 21
Changes in level (floors and floor openings)
1) In the interior of the building, differences in floor level in excess of 50 cm shall be cordoned off using a guardrail post.
2) Openings in the floor into which it is possible to tread shall be cordoned off using lateral protection or fitted with a covering secure against breakage or displacement.
Article 22
Scaffolding
Where, in the case of buildings above ground, the distance to ground is in excess of 3 metres, facade scaffolding shall be fitted.  The uppermost guardrail of the scaffolding shall, for the duration of the building work, be at least 80 cm higher than the highest level above ground.
Article 23
Other means of preventing falls
1) Where the affixation of lateral protection as described in Article 20 or of scaffolding as described in Article 22 is not possible for technical reasons or is dangerous, catching scaffolds, safety nets or securing ropes shall be used, or alternatively protective measures of equal effectiveness. 
2) The distance from the ground must be no greater than 6 metres where a safety net is set up to catch falling persons , or, where scaffolding is used for this purpose, no greater than 3 metres. 
6. Existing installations and working pipes
Article 24
Existing installations
1) Before work starts, it must be ascertained whether there are in the working area installations through which persons might be put at risk, such as electrical installations, transport installations, cables, pipelines, manholes, installations at risk of explosion or toxic substances.  
2) Should such installations be present, the owners thereof shall be notified in writing of what safety measures are necessary and by whom they are to be carried out.
3) Where such installations are discovered only after work has begun, that work shall at once be suspended and resumed only when the necessary measures have been taken.
Article 25
Working pipelines
1) Building sites shall be supplied with energy in accordance with the provisions of the law and with the rules of the trade.
2) A fault current connection with a maximum nominal breaker current of 30 mA shall be obligatory for sockets with a nominal current of up to and including 32 A used to connect movable apparatus
7. Working environment
Article 26
Air quality
1) Care shall be taken, by means of measures to reduce the emission of substances injurious to health and by means of natural or artificial ventilation, to ensure that the oxygen content of the air in the workplace is between 19 and 21 per cent by volume and that the threshold values for substances injurious to health in the air as specified by the guidelines on maximum workplace concentration in accordance with Article 84 of the Order on the safety and the protection of health of workers at the workplace are not exceeded.
2) Substances injurious to health found in trenches, channels, manholes, tunnels or in the interior of buildings shall be diverted into the open air without endangering any persons.  Air quality shall be checked regularly.
3) Where air quality cannot be guaranteed using measures as described in paragraph (1), respiratory protection devices shall be used.
4) Where it is necessary for respiratory protection devices with artificial supply of fresh air, the workers deployed shall:
a) 
be suitably qualified; and
b)
be instructed in the use of these devices.
Article 27
Risk of explosion and fire
1) Work in places where there is a risk of fire shall be planned in such a manner that the workplace can be vacated safely in the event of fire.
2) Extinguishing agents and extinguishing equipment appropriate to the potential incendiary materials shall be required to be available in the immediate vicinity.
3) Areas where an explosion is threatened shall be cordoned off and distinguished with a warning triangle.
Article 28
Danger of drowning
1) Where work is done on, in and over water, in a situation where there is a risk of drowning, as also when materials are transferred by water, suitable lifejackets shall be worn.
2) Where work is done on, in and over running water, the risk of workers being swept away shall be obviated by means of equipment to catch them when they fall in or by means of lifeboats.
Article 29
Noise
Where it is impossible for noise nuisance to be reduced, by technical or organisational means, to below the threshold level specified by the Directives on threshold values for physical effects (Articles 73 and 85 of the Order on the safety and the protection of health of workers at the workplace, suitable hearing protection gear shall be worn.
Article 30
Extraordinary risks
1) Work may only take place in areas at particular risk of events such as avalanches, floods, landslips or rock falls with suitable supervision.
2) An organisation shall be set up which ensures the rescue of workers at all times.
3) In the event of acute risk, no workers may remain in the danger area.
4) Work must cease where a workplace is cut off from the nearest doctor or hospital and it is not possible to use helicopters.
8. Transport
Article 31
Transport
1) Transport equipment shall be set up in such a way that there is a direct line of sight between the person controlling the equipment and the place being serviced. When this is not possible, on account of local conditions, a reliable communications system must be in place.
2) The danger area beneath a lifting device shall either be barricaded off or made safe by means of warning signs. If it is necessary for the danger area to be entered, the transport equipment shall be turned off and secured in place in advance.
3) Equipment for transporting people may only be in the form of technical equipment and appliances which the manufacturer envisaged for that purpose.
III. Work on roofs
1. Protection against falling over the edge of the roof
Article 32
General
1) Measures to prevent falls shall be put in place at roof edges, including on the gabled side, at a drop height of 3 m or above. 

2) Where the angle of inclination of the roof varies, the inclination of the roofing eaves shall decide the measure put in place.
Article 33
Measures at the edge of the roof
1) In the case of roofs with an inclination of 60 ° or less, a plumber’s gangway pursuant to Article 51 shall be fitted.
2) In the case of roofs with an inclination of up to 10 ° the plumber’s gangway may be dispensed with, provided that a surrounding lateral protection pursuant to Subsidy class 20 is fitted and that all work can be performed within the lateral protection.
3) In the case of roofs with an inclination between 25 ° and 60 °, the lateral protection of the plumber’s gangway shall be in the form of a roofer’s protective wall pursuant to Article 52.
4) In the case of roofs with an inclination greater than 60 °, it shall only be permissible, irrespective of the height of the eaves, for work to be carried out from scaffolding or movable working platforms.
5) A guardrail post and an intermediate post shall be affixed to gabled side roof edges. This measure may be dispensed with if an enclosing plumber’s gangway is in place or equivalent safety measures have been effected.
Article 34
Opening between plumber’s gangway and façade
If the opening between the decking of the plumber’s gangway and the façade is more than 30 cm, measures shall be taken to prevent falls through this opening.
Article 35
Roof catch wall
1) In the case of work on existing roofs a roof catch wall may be used in place of a plumber’s gangway.
2) A roof catch wall is an item of protective equipment for inclined roof surfaces which prevents people who slip from falling over the edge of the roof.
3) Such roof catch walls shall be set up directly on the eaves and protrude therefrom by at least 80 cm, must have a construction height of at least 100 cm and shall be anchored in the load-bearing substructure.
4) In the case of roof inclines of more than 40 °, catching scaffolds, protective nets or safety roping shall be put in place, or else equivalent safety measures shall be taken, in addition to the roof catch wall.
Article 36
Work on a small scale
1) The following measures shall suffice for work which, as a whole, takes less than two man working days per roof:
a)
In the case of roof inclines of up to 60 ° and drop heights of more than 3 m, measures shall be taken to prevent falls in accordance with Article 23. If the inclination is more than 40 °, roof ladders shall additionally be used.
b)
In the case of roof inclines greater than 60 ° and drop heights of more than 3 m, movable working platforms or equivalent devices shall be used.
2) Where there is a risk of slipping these measures shall be put in place for drop heights of 2 m and above.
2. Protection against falling through the roof
Article 37
General
1)
It shall be made clear, prior to the commencement of work, whether roof surfaces are
a)
unbreakable;
b)
semi-unbreakable; or
c)
not unbreakable.
2)
Guardrails shall be fitted where the drop height of drops into the interior of a building is greater than 5 m.
3)
Guardrails shall be fitted where there are openings in the roof, irrespective of the drop height.
Article 38
Semi-unbreakable roof surfaces
1) It shall not be permissible to jump down from semi-unbreakable roof surfaces.
2) No ladders, heavy equipment or heavy items may be placed on such semi-unbreakable roof surfaces.
3) Where heavy loads have to be carried over such surfaces, catwalks shall be used.
4) Projecting parts of roof coverings, such as metal sheets and profiled sheets, must not be walked upon.
Article 39
Roof surfaces which are not unbreakable
1) Work on roof surfaces which are not unbreakable is only permitted from catwalks.
2) If work is to be carried out in the vicinity of roof surfaces which are not unbreakable these areas shall be protected from the working areas or else made unbreakable.
Article 40
Fitting of roofing elements
1) Semi-unbreakable roof surfaces and those which are which are not unbreakable may, for the fitting of roofing elements, be walked upon directly above the bearing elements without catwalks if the distance between the bearing elements is no more than 70 cm in one direction.
2) Roof coverings may only be walked upon if they are affixed.
3) Bearing elements, specifically purlins, rafters or profile bearers, are elements which must remain stable and capable of bearing loads when unfavourable places are walked upon. Roof battens shall not be classed as bearing elements.
IV.  Scaffolding
1. General provisions
Article 41
Bearing capacity and resistivity
1) Only scaffolding and scaffolding elements which meet the requirements for placing onto the market in accordance with the Act of 22 March 1995 on the safety of technical appliances and equipment, National Law Gazette 1995 No 100, [Liechtenstein’s designation: STEG], may be used.
2) The scaffolding and scaffolding elements must be able to withstand all forces acting upon them, including during erection, rebuilding and dismantling, specifically:
a)
dead weight;
b)
working loads;
c)
wind forces;
d)
snow loads;
e)
dynamic effects of bounces, drops or jolts;
f)
special forces occurring during erection, rebuilding and dismantling.
3) The employer shall demonstrate, on request, that the requirements of subsection 2 have been met. He may call upon the erector of the scaffolding for that proof.
Article 42
Scaffolding elements
Scaffolding elements may not be used if they are twisted, buckled or damaged by corrosion or in any other way.
Article 43
Stability
Scaffolding shall be constructed in such a way that all the elements are secured against unintentional displacement.
Article 44
Base
Scaffolding must be erected on a base surface which is capable of bearing loads and must be secured against sliding. Where necessary, auxiliary constructions shall be put up.
Article 45
Anchoring
1) Scaffolding shall be anchored to the structure such that it is resistant to extension and compression proof and be otherwise fixed in place in a suitable manner, specifically by means of bracing or staying.
2) The anchorings and other forms of fixing in place shall be put up in the course of the assembly of the scaffolding and removed in the course of the dismantling thereof.
Article 46
Fittings and extensions not originally forming part of the scaffolding
Anyone wishing to add fittings and extensions of any kind, such as lifts, hoisting winches or hop-up brackets, to a scaffold shall satisfy himself in advance that the scaffold will withstand the anticipated additional forces in terms of bearing stability and stability.
2. Working scaffolds
Article 47
Types
1) Working scaffolds are constructions which provide working surfaces which can be walked on in the construction area. The following types of working scaffolds are distinguished:
a)
tubular steel scaffolds (Article 54);
b)
system scaffolds (Article 55);
c)
wooden scaffolds (Article 56);
d)
mobile scaffolds (Article 57).
2) A scaffold which is constructed according to technical rules and is assembled in accordance with the instructions of the manufacturer shall be deemed a working scaffold in a conventional execution.
3) Movable working platforms, falsework or support frameworks shall not be regarded as working scaffolds.
Article 48
Bearing capacity and rim section
Scaffolds may only be used if they meet the minimum bearing capacity and rim section requirements for the work to be carried out, as set out in the table below:
	
	Working load in kN/m²
	Minimum rim section (including between standards)


	Designation of scaffold

	Work involving light material, such as plastering or painting work
	2.00
	60 cm
	Light working scaffold (plastering/ painting scaffold)


	Work involving mounting materials, such as masonry work
	3.00
	90 cm
	Heavy working scaffold (masonry scaffold)

	Work involving heavy material, such as the placing of prefabricated elements
	4.50
	90 cm
	Particularly heavy working scaffold (quarryman’s scaffold)



Article 49
Entrance points to workplaces
1) Scaffold gangways must possess safe entrances. 

2) Every workplace must have an entrance at a distance of no more than 25 m.
3) Scaffolds higher than 25 m are only permitted to have lifts where the manufacturer intended these to be for human transport. The lift shall not be deemed to replace the required entrances.
4) Ladders are permitted for the ascending externally up to a drop height of 5 m.
Article 50
Scaffold gangways
1) The gangways on working scaffolds shall be arranged with a vertical spacing no greater than 2.3 m.
2) The distance between the decking and the façade must not exceed 30 cm in any construction phase. If this is not possible, additional measures shall be put in place to prevent falls.
Article 51
Scaffold gangway at the edge of the roof (plumber’s gangway)
1) A plumber’s gangway is a scaffold gangway which facilitates safe working at the edge of the roof and is generally mounted on the scaffold in a projecting manner.
2) At drop heights and greater than 3 m from the eaves or from the edge of the flat roof a scaffold gangway (plumber’s gangway) shall be erected no more than 1 m below the eave or edge.
3) The decking of the plumber’s gangway shall be designed for dynamic stress and for items falling from the roof.
4) The lateral protection of the plumber’s gangway must be located at least 60 cm from the finished roofing eaves or the outer edge of the room; the uppermost post must be located at least 80 cm above the edge of the roof.
5) The distances between posts or between posts and toeboards must not exceed 50 cm.
Article 52
Roofer’s protective wall
1) A roofer’s protective wall is a protection measure on the plumber’s gangway which catches persons, objects and materials which fall from the roof.
2) Openings shall be permitted in the roofer’s protective wall to a height of 25 cm in each case above the eaves or the edge of the roof and up to an area of 100 cm² in each case beneath the eaves or the edge of the roof.
Article 53
Use and maintenance
1) The scaffold shall be subject to a daily visual inspection by each user. If deficiencies are detected the scaffold must not be used.
2) Superfluous or hazardous material, namely debris, snow and ice, shall be removed from the scaffold decking and from entrances, ascents and descents.
3) The working load of a working scaffold must be displayed on a sign in a clearly visible manner.
Article 54
Tubular steel scaffolds
1) The tubes of steel used shall have an external diameter of 48.3 mm and wall thicknesses of 3.2 or 4.0 mm.
2) The standards shall be in two or more rows. The standard tubes shall be jointed using loose spigots and couplings.
3) Longitudinal tubes shall be affixed to each row of standards with a vertical spacing of no more than 2 m. They must run across at least two bays. The joints shall be arranged to be offset against one another.
4) The fronts of the scaffolds shall be suitably reinforced along their entire height.
5) A transverse tube shall be fitted on each joint between the standard and the longitudinal tube and attached to the standard.
6) Longitudinal tubes and diagonals shall be connected to all standards.
7) Hop-up brackets with an overhang of more than 30 cm may only be attached or braced at jointing points.
8) Tubular steel scaffolds in a conventional execution may be constructed and used as plastering/ painting scaffolds up to the construction heights set out in the tables below:
a)
in the case of no more than one hop-up bracket scaffold as in the case of a plumber’s gangway:
	Spacing of standards up to
	Max construction height
(S =  wall thickness)

	

	
	S = 3.2 mm
	S = 4.0 mm

	1.50 m
2.00 m
2.25 m
2.50 m
3.00 m
	45 m
35 m
30 m
25 m
20 m
	55 m
45 m
40 m
35 m
30 m


b)
in the case of hop-up brackets with an overhang of no more than 30 cm:
	Spacing of standards up to
	Max construction height
(S =  wall thickness)
	

	
	S = 3.2 mm
	S = 4.0 mm

	1.50 m
2.00 m
2.50 m
3.00 m
	20 m
18 m
15 m
12 m
	30 m
24 m
18 m
15 m


c)
in the case of hop-up brackets with an overhang of no more than 60 cm:
	Spacing of standards up to
	Max construction height
(S =  wall thickness)
	

	
	S = 3.2 mm
	S = 4.0 mm

	1.50 m
2.00 m
	12 m
8 m
	15 m
10 m


9)
Tubular steel scaffolds in a conventional execution may be constructed and used as masonry scaffolds or quarryman’s scaffolds with a maximum of one hop-up bracket scaffold gangway such as in the case of a plumber’s gangway up to the construction heights set out in the table below:
	Spacing of standards up to
	Max construction height
(S =  wall thickness)
	

	
	S = 3.2 mm
	S = 4.0 mm

	1.50 m
2.00 m
2.25 m
2.50 m
	20 m
17 m
15 m
12 m
	25 m
22 m
20 m
17 m


Article 55
System scaffolds
1) The assembly instructions of the manufacturer shall be observed, in particular details relating to reinforcement, anchoring, bridging of openings and quoining of the scaffold.
2) System scaffolds in a conventional execution may be constructed and used up to the construction heights set out in the table below:
	Framework standard tubes with an external diameter of 48.3 mm
S = wall strength in mm
	Maximum construction height in m

	
	Plastering/ painting scaffold
	Masonry scaffold
	Quarryman’s scaffold

	
	With 60 cm hop-up brackets
	With 30 cm hop-up brackets
	No more than 1 hop-up bracket
	With 30 cm hop-up brackets
	No more than 1 hop-up bracket
	With 30 cm hop-up brackets
	No more than 1 hop-up bracket

	Steel
S = 3.2
	20
	30
	50
	20
	30
	15
	25

	Aluminium 
S = 4.0
	14
	20
	30
	12
	20
	10
	15


Article 56
Wooden scaffolds
1) The mutual spacing between the vertical putlogs must not exceed 3 m.
2) The diameter of the vertical putlogs must be at least 8 cm at the height of the uppermost putlog.
3) Each putlog shall be anchored such that it is resistant to extension and compression proof.
4) In the case of hop-up bracket scaffolds, horizontal ledgers shall be fitted at a mutual spacing of no more than 6 m.
5) In the case of lifting scaffolds, ledgers with a maximum diameter of 12 cm shall be fitted under each scaffold gangway.
6) The fronts of scaffolds above 8 m in height shall be cross-reinforced (weighted) using diagonals.
7) A wooden scaffold may be erected only up to a height of 12 m when used as a plastering/ painting scaffold.
8) A wooden scaffold may be erected only up to the height which can be attained using a single putlog when used as a masonry scaffold or quarryman’s scaffold.
Article 57
Mobile scaffolds
1) Mobile scaffolds shall be tested for their stability prior to use, taking into account the nature of the work to be carried out and the in consideration of the ground conditions.
2) Mobile scaffolds must be secured against unintentional displacement. No persons may remain in place during the moving of mobile scaffolds.
3. Catching scaffolds
Article 58
Catching scaffold
1) Catching scaffolds shall be erected in such a way that persons, objects and materials cannot fall more than 3 m.
2) The horizontal projection of the catching scaffold must meet the minimum standards set out in the table below, in dependence on the possible drop height:
	Possible drop height
	Minimum horizontal projection

	up to 2 m
up to 3 m
	1.50 m
1.80 m


3) Lateral protection in accordance with Article 19 shall be provided on the drop side.
V. Trenches, manholes and building pits
Article 59
General
1) Trenches, manholes and building pits are to be designed in such a way that no one is endangered by falling or sliding materials.
2) Trenches, manholes and building pits more than 1.50 m deep that are not reinforced by struts are, in accordance with Article 60, to have their sloping sides removed or to be secured using other appropriate measures.  
3) Trenches and manholes must be constructed in such a way that the clear width, measured at the bottom, guarantees safe working.  Insofar as the trench has to be used for the laying of pipes, the clear width of the trench must:
a)
 be of at least 40 cm, plus the overall dimension of the pipe (basic dimension plus wall strength); and
b)
 for a trench depth of 1 m and above, be of at least 60 cm. 
4) The width of the working area in building pits must be of at least 60 cm at every phase of construction. 
5) Trench edges must, where strutting exists, be kept free over a width of at least 0.5 m or, where embankments exist, over a width of at least 1.0 m.
6) Deposits of excavated material and building material are to be stored in such a way that no-one is put in danger.
7) Interim landings must be interposed between steps and ladders in manholes and building pits at vertical distances of no more than 5 m.  Successive ladders must be staggered.
8) To prevent the edges of trenches, pits, manholes and embankments being driven over, the required measures are to be taken in the areas of carriageways and tips, specifically through the use of speed limits and the appropriate re-routing of traffic using signals, barriers and spur-posts. 

Article 60
Embankments
1) Embankment slopes are to be made as stable as the subsoil. 

2) If the stability of the subsoil is impaired by the effects of weather, such as heavy rainfall or thawing weather, suitable measures are to be taken. 
3) In blasting rock, as well as in homogeneous rock which can be cut away using mechanical equipment (for example, sandstone or marl), the walls can be made vertical.
4) A safety certificate must be produced if:
a)
the following relationships between the vertical and the horizontal cannot be maintained: 

aa)
maximum 3: 1 in the case of well solidified, stable material,
ab
maximum 2: 1 in the case of moderately solidified, but not stable material,
ac
maximum 1: 1 in the case of loose material,
b)
the embankment is more than 4 m high,
c)
the embankment is likely to bear additional burdens in the form of vehicles, construction machinery or deposits of material.
d)
there is an access of hillside water or the foot of the embankment is in the are of the ground water.
Article 61
Strutting
1) Strutting must withstand the anticipated loads and strains and be put in place in accordance with the state of the art.
2) In determining the extent of the strutting, account is to be taken of additional loads in the form of vehicles, construction machinery and the depositing of equipment and of excavated and other material.
3) The strutting is to be put in place in such a way that neighbouring parts of the wall that are not reinforced with struts do not endanger anyone.  
4) Depending on the material concerned, the lowest portion of the trench walls may remain unstrutted up to a height of 80 cm.
5) In stable material, the struts may be no more than 20 cm apart.
6) Cavities behind bracing walls are immediately to be completely filled.
7) The strutting must protrude at least 15 cm beyond the edge of the trench.
8) No-one may stay in the unsecured area while the strutting is being fitted or removed or while the trenches are being filled in again. 
9) With the exception of trenches in rock as per Article 60(2), trenches dug vertically beneath embankments are to be fitted with struts across the whole of the vertical excavation depth. 
Article 62
Ground consolidation
1) Ground consolidation in the form of injections, mortar jointing or artificial refrigeration must be carried out on the basis of proof relating to stability.
2) The necessary tests and measurements are to be carried out on the instructions of a specialist and are to be checked by that specialist.
Article 63
Excavation
1) Objects overhanging the embankments or trench walls are to be removed without delay.
2) Exposed objects such as parts of structures, working pipes, kerbstones, surface parts, erratic blocks, loose stones, trees and shrubs are to be secured. 
VI. Longwall retreating and demolition work
Article 64
Longwall retreating and demolition work
1) Before demolition work is begun, the safety and health risks must be clarified.
2) The required measures must be taken in order to prevent:
a)
employees from falling;
b)
building components from collapsing unintended;
c)
employees from coming into contact, in a way that endangers their health, with substances such as dust, asbestos, polychlorinated biphenyls (PCBs, gases or chemicals, as well as with radiation;
d)
employees from being hit by material that is flying around, collapsing or falling down;
e)
employees from being put in danger due to the instability of neighbouring structures, existing plants, damaged working pipelines or the sudden breakage of haulage ropes;
f)
employees from being endangered by fires or explosions.
3) Protective walls, barriers or warning signs are to be used to prevent people from entering danger areas. Specifically, account is to be taken of the danger of a broken rope or the release of material.
4) Work may only be carried out under constant expert supervision.
VII. Subsurface work
Article 65
Obligation to notify
1) Employers are obliged to notify the Office for the National Economy of all subsurface work prior to its commencement.
2) Inspection and support column work on and in existing tunnels shall be exempt from this obligation to notify.
Article 66
Plan for safety and the protection of health
The employer shall ensure that there is a written plan for safety and the protection of health before the commencement of subsurface work  Specifically, this must govern organisation in the event of an emergency and the implementation of Articles 67 to 76.
Article 67
Power supply which is independent of the grid
A power supply which is independent of the grid must be ensured for the following:
a) equipment from travelling within manholes;
b) devices for detecting natural gas;
c) communications devices;
d) compressors for work under pressure;
e) lighting.
Article 68
Climatic conditions
Special measures shall be put in place if a risk to the health of workers is to be expected as a result of climatic conditions such as, in particular, heat, cold and humidity.
Article 69
Ventilation
1) A ventilation plan must be drawn up prior to the commencement of subsurface work.
2) Access to non-ventilated spaces must be prevented.
3) In holed-through structures without ventilation the air quality must be constantly monitored using measuring equipment.
4) Special measures shall be put in place to ensure protection against substances which are hazardous to health.
5) The employer must ensure that it is clear whether there is a possibility of the presence of natural gas in the layers of rock. He shall, where necessary, arrange for the appropriate measures to be put in place.
6) Particle filters shall be mandatory for vehicles and machinery powered by diesel. The effectiveness of such filters shall be demonstrated.
Article 70
Protection against explosion and fire
1) Petrol and liquid petroleum gas engines may not be used subsurface.
2) Suitable measures must be put in place in order to prevent cases of fire and to avoid any consequences to the health of workers in the event of fire.
Article 71
Lighting
1) All workplaces, transport routes and spaces must be sufficiently well lit.
2) If no emergency lighting is installed every individual must carry a lamp.
Article 72
Transport
1) Transport runs, rail systems and conveyer belt systems shall be set up and maintained in such a way that there is no risk to anyone, specifically caused by the operation, the transported objects or by the installations themselves.
2) Vehicles such as transport vehicles and construction machinery must be so equipped that the person driving the vehicle can at all times and in the direction of travel see and monitor the danger area of the vehicle.
3) Any technical installations such as ventilation, fresh air supply and the storage of hazardous substances which could endanger persons if damaged shall be protected.
Article 73
Footways
1) Footways along carriageways and rail systems shall responsible be separated from these by technical means.
2) No corresponding technical means need be put in place in the case of inspection and support column work on and in existing tunnels.
Article 74
Excavation and making cavities safe
1) Where there is a risk posed by stone crumbling or breaking down or by the penetration of water, prior reconnaissance shall be carried out before excavation work commences.
2) Workplaces shall be arranged and made safe in such a way that no-one is put at risk as a result of stone crumbling or breaking down or as a result of the penetration of water.
3) Where the ground conditions of the building site so require, suitable steps shall be taken to ensure the safety of cavities.
Article 75
Blast tunnelling
1) It must not be possible for workers to be put at risk by blasting fumes.
2) Work at the blasting site may only recommence once 15 minutes have passed since the blast.
3) After each round of blasting, detached material and areas of rock which have been loosened shall be removed from the section that has been broken free.
Article 76
Warning clothing
Workers must wear brightly coloured warning clothing which covers the whole body and is fitted with light-reflecting surfaces.
VIII. Stone, gravel and sand
Article 77
Obligation to notify
Employers are obliged to notify the Office for the National Economy prior to carrying out the open-air excavation of stone.
Article 78
Plan of excavation
1) The excavation of stone, gravel and sand shall proceed according to a plan drawn up before the commencement of work. The said plan must take account of storage and layer concerns and of the stability of the material to be extracted.
2) The maximum embankment gradients shall be set out in the plan of excavation.
Article 79
Embankment gradient
1) The embankment gradient of the spoil heaps must be at least 1:1.
2) The distance between the foot of the spoil and the edge of the embankment must be at least 1 m.
3) Excavation faces must not be undercut at any time.
Article 80
Excavation of stone by means of blasting
1) Where stone is excavated by means of blasting, excavation faces shall be subdivided into levels of no more than 40 m in height. 
2) After each round of blasting, detached material and areas of rock which have been loosened shall be removed from the face.
Article 81
Excavation of gravel and sand
1) Excavation of gravel and sand from above using machinery shall take place in levels.
2) Excavation from below may only take place in loosely bedded material. In so doing, the stable material may only be removed from below if the face is no higher than the highest point that can be reached using the excavation machinery plus the diameter of its wheels.
3) In the case of excavation using water jets, the height of the face may be chosen freely, while the location for the operation of the equipment must be located outside the danger area.
Article 82
Fall prevention
Workers performing work on steep excavation faces must be protected from drops.
Article 83
Protection against falling stones and materials
1) Suitable measures shall be put in place to prevent workers from being endangered by falling stones or materials in the place where they are working.
2) If masses of material or packets of stones seem likely to drop, and if the risk thereof cannot be eliminated immediately, the drop area shall be sealed off without delay.
3) The drivers’ cabs or operating points for machinery and equipment shall be equipped with means of protection in order to protect workers operating the equipment or machinery against falling stones and materials.
4) Appropriate steps shall be taken to protect passages and transport routes at risk of impact from stones.
Article 84
Recommencement of work
Before work recommences after it has been interrupted overhanging parts which have specifically arisen as a result of the influence of the weather shall be removed and lose material shall be removed from the excavation site.
IX. Work on a suspended rope
Article 85
General
1) Only workers with the appropriate training may be deployed to work on a suspended rope.
2) At least two workers must be deployed where work takes place on a suspended rope such that they can supervise each other.
3) The rope system must contain at least two ropes which are separately secured; one shall be the access, abseiling or holding rope (the working rope) and the other shall act as a safety device (the safety rope).
4) The use of a single rope may be authorised if a risk analysis deems the use of second rope to pose a bigger risk to workers during the work. Other suitable measures must be put in place to ensure the safety and the protection of the health of the workers.
X.Work in pipes
Article 86
General
1) A safety and rescue plan shall be drawn up, in writing, prior to the commencement of work in pipes involving the deployment of individuals where the risk of fire, explosion or toxication cannot be ruled out.
2) The workers deployed to work in pipes must be permanently supervised by another person located outside the pipe.
3) No workers may be deployed in pipes with a structure clearance of less than 600 mm.
4) Work to be carried out in pipes with a structure clearance of less than 800 mm shall in principle be performed using work equipment which can be operated from outside the pipe (manual manipulators).
5) Workers may only be deployed in pipes with a structure clearance of between 600 and 800 mm in which the use of manual manipulators is either not possible or unreasonable where:
a)
there is artificial ventilation of the pipe;
b)
a rope-guided dolly is in place where workers are deployed in a stretch of more than 20 m; and
c)
the escape and rescue of the workers is ensured by means of special measures such as a lifebelt with a fitted rescue rope or means of communication.
VI. Concluding provisions
Article 87
Monitoring and advice
1) The Office for the National Economy shall perform monitoring of the enterprises for compliance with the regulations of the Act and the Orders and shall advise employers and workers on the application of the Act and of the Orders.
2) The Office for the National Economy may draft in specialist experts for individual supervision tasks.
Article 88
Repeal of existing law
The following are repealed:
a)
the Order of the Government of the Principality of Liechtenstein of 23 March 1950 (Abatement of silicosis), (National Law Gazette 1950 No 10);
b)
the Order of 27 January 1971 on the prevention of accidents in construction work (National Law Gazette 1971 No 12);
c)
the Order of 27 January 1971 on the prevention of accidents in the day-time extraction and processing of stone, gravel, sand and similar materials (National Law Gazette 1971 No 13);
d)
the Order of 27 January 1971 on the prevention of accidents during work to and on roofs (National Law Gazette 1971 No 15);
e)
the Order of 23 December 1963 on accident prevention in trenchwork and work in manholes and similar work (National Law Gazette 1964 No 4).
Article 89
Transitional provision
Wall scaffolding which was in legal use under the previous legislation but which does not fulfil the rim section requirements under Article 48 of the present Order may continue to be used for six months following the entry into force of this Order.
Article 90
Entry into force
This Order shall enter into force on the day following its promulgation.
