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1 General

1.1 Scope of Application

The regulations resulting from these standardsalié for the construction and operation of
flume type summer toboggan runs and runs on rails .

For installations, which already existed at theetitinese regulations were stipulated, the
regulatory authority may validate these regulatibmecessary for safety reasons.

1.2 Principles

Summer toboggan runs are sports facilities.
The general definition of sport provides for théédwing criteria:

€)) Physical precondition

(b) Enhancement of personal fithess by exercise

(© Independent decisions about the course ofihgsaction
(d) Competition to discover the personal level affigiency.

The rider controls the vehicle and acts to keegf@ distance from the vehicle in front.
The rider participates actively in the course @f tide and regulates the speed.
Under special operational conditions sports cortipas are possible.

1.3 Definitions

The facilities described are constructed so thatwghicle, occupied only by the riders, descends
by gravity in a defined track. The maximum speethefvehicles is determined by the design of
the track and by a brake system not controllechbyriders.

The “driver” [the rider in charge] must regulate thpeed individually by using the hand brake
(see also 1.2).

The principal characteristic feature is the esséattive participation of the rider in the action
determining the way of riding and the speed dutiregdescent.

The rider alone decides whether to run fast or sil@nd what distance to maintain from the
vehicle in front.

The operation of toboggan runs requires the uspatfts equipment and sports injuries cannot be
excluded. For safe operation, it is essential alatders respect the operating instructions.
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1.4 Types Of Toboggan Runs

1.4.1 Summer Toboggan Run, Flume Type

There are no restricting guides for the vehiclé® track consists of a flume, which merely
determines the direction of the vehicle. The batdmetween gravity and centrifugal force
determines the position of the vehicle in the track

1.4.2 Summer Toboggan Runs On Rails

The vehicles are guided by a rail system. The loe@nd the camber of the curves are fixed.
The rail system is designed in such way that thcle can only leave the rails at defined areas
of the track (station, garage etc).

1.5 Basic Requirements

The manufacturing, maintenance and operation ohs&mntoboggan runs may be entrusted only
to companies and persons who have, or will acqbgenecessary knowledge and experience to
guarantee accurate construction and management.

For the construction of facilities with rail moudteehicles, an operational strength certificate
must be provided.

For welded structures, the manufacturer must ha@¢cessary qualifications in accordance
with DIN 18800 T7.

All facilities must be tested and approved by apraped test centre.

The structural, mechanical engineering and eleettbnical installations and/or parts of facilities
must be constructed according to the recognise&s ifl technology if applicable to the scope of
these standards.

1.6 Exceptions

The approved test centre may permit deviations fitwese regulations in justified individual
cases. Deviations, which influence the safety efftitilities, need a separate assessment and
approval from an approved expert centre.

1.7 Technical Documents To Be Supplied By The Manacturer

The manufacturer must present the following teciimdocuments for examination by the
approve test centre:

(a) design calculations for the vehicle

(b) design calculations for the downhill track sagind support

(c) design calculations for the flume track inchglsupports

(d) layout drawings showing the track includingdjesmts

(e) construction drawings showing the vehicle
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(f) test certificates for all materials includipgocessing materials etc

(9) structural test certificates (e.g. foundations)

(h) operating instructions and service manual

(i) electro-technical documents

() risk analysis of the operational principle siimmer toboggan runs

2 Construction Regulations

2.1 General Construction Regulations For Summer Tobggan Runs

(@)

(b)

(€)

(d)

(€)

(f)

(9)

(h)

The soil bearing capacity and foundation ofgite must be prepared for the required
purpose. All fill must be properly compacted.

The facilities must be built with sufficientémal and vertical clearances from any
adjacent building, as well as from any obstaclé¢henground or in the air; movements of
the vehicle as well as psychological aspects meispbnsidered. This also applies to all
operating and maintenance instructions.

For tracks on rails, the minimum distance tmbstacle in a vertical direction is 1,5 m
and in a horizontal direction at right angles i1i8 m to cushioned and 1,5 m to
unprotected obstacles, measured from the centteofehicle.

A minimum distance to any obstacle of 0,7 m muskdya, from the outer edge of the
seat.

For flume type tracks, the minimum distancang in a vertical direction, measured from
the centre of the seat, is 1,5 m. From the caittiee flume, a fall zone of 2-3 m must be
kept clear. Obstacles within the fall zone muspimected by fenders or mattresses.

For tracks on rails, the cross struts / trarsvbulkheads must be cased along the
direction of travel so that persons can slide withie track.

The maximum height of vehicles above the grodadends on the type of vehicle and the
method of rescue and, for tracks on rails, it st exceed 1.0 m over longer distances.
For flume type tracks, the height of fall must egteed 0,3 m unless protected by raising
the sides of the flume. Where these values areegbexl, the tracks must be equipped
with catwalks and nets.

The structures and earthworks along the traggtrine planned, constructed and equipped
so that stability is guaranteed. Under all possiiplerating conditions, such works must
ensure stable supports for the tracks, providedfe maintenance and create escape
routes for the riders.

Adequate drainage must be provided.

The curves of flumes must be back-filled weith soil or sand. Sufficient anchorages
must be provided.
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()

(k)

()

(m)
(n)

(0)

In the case of steel and stainless steel flutteessegments must be welded completely
except for expansion joints. The welds may protrajigrox. 1 mm and must not have any
sharp edges or corners. Spot welded seams bethednome segments are not
permissible.

All welders must be in possession of a validdivey qualification in accordance with EN
287-1.

The edges of the flume including all transitipieces must be protected against hand
injuries.
Flumes must be designed so that any driftpayteof segments can be detected visually.

At or before the unloading area, a brake systedependent of the rider, must act to
reduce the velocity.

At narrow parts of the run (e.g. before ordiesthe station) measures must be taken to
protect hands. This can be done, by using brushlesrizontal alignment.

2.2 Brakes / Drive

The brake systems of summer toboggan runs canbdaveled into four categories:
limitation, manual brake, energy storage brakeeardtof-run-brake.

(@)

(b)

(€)

(d)

Limitation — limiting the maximum speed to 1inls (40 km/h) by means of a brake
system independent of the rider or by limiting ¢inadient of the track..

The maximum speed{0 %) may only be exceeded for very short perieds. (n

jumps). This applies to descents without activatimgmanual brake.

If the maximum speed is not limited by the gradiant additional brake system must be
provided.

The failure of a single part must not cause thieifaiof the entire brake system.

Manual brake (operating brake) — brake systepeddent on the rider for individual
choice of the speed of the vehicle.

The rider must be able to choose the speed ofghiele any time with the manual brake
system. It must be possible to stop the vehicteedownhill track at any time.

The manual brake system must be abundant. Thedafia single part must not cause
the failure of the entire brake system.

The energy storage brake [dead man’s handls} ensure that a riderless vehicle cannot
set itself in motion i.e. it must come to a halthe track.

End-of-run-brake — passive or active systenep@hdent of the rider for braking at the
end of the run.

The vehicle must be slowed down to a speed of m/k.@t the end of the run.

The end-of-run-brake system must be designed in wagy that those riders who do not
respect the conditions of transport, are also sliowea speed of < 1 m/s.

Persons at the station area must not be endangered.
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2.3 Rail System / Substructure / Supports / Bridges
Basic Calculations For The Design Of The Trac

2.3.1 Assessment Of Stability

For the stability of tracks on rails, the followiagsessments must be produced:
(a) General stress calculations

(b) Operational strength certificate

(c) Stability calculations

(d) Assessment of security against overturningjrglj and lifting off

(e) Assessment of deflection, if applicable

For stress calculations the relevant technicaldstads apply as well as the additional standards
listed therein, including

Structural steel engineering DIN 18800 and Euroc®de
Timber structures DIN 1052 and Eurocode 5
Aluminium structures DIN 4113 and Eurocode 9

2.3.2 Loads Due To Riders

For the operational strength certificate, a loa8®kg per adults should be assumed.
For static calculations for components, a loadGff Rg per adults should be assumed.
For children, 50 kg should generally be assumed.

2.3.3 Wind And Snow Loading
DIN 1055 part 4, with the following dynamic presssiris applicable to wind loading:

0,30 kN/m2 up to 5,00 m height
0,50 kN/m between 5,00 and 8,00 m height
0,80 kN/m?2 between 8,00 and 20,00 m height

On the assumption that toboggan runs will be cl@gadvay on the approach of a storm, the
following dynamic pressures may be chosen for iaradliing in operating conditions. Allowance
must be made also for the exposed surface of dfffecttoad.

0,15 kN/m2 up to 5,00 m height
0,25 kN/m over 5,00 m height
The aerodynamic correction values must be detedrageording to DIN 1055 part 4 or by tests.

DIN 1055 part 5 is relevant for snow and ice logdin
For winter operation, snow and ice must be takemaonsideration for working load cases.
Otherwise, snow and ice have to be included irsthtc safety assessment.
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2.3.4 Additional Loads Due To Impact And Oscillatiem Of Components In
Direct Contact With The Moving Load

If impact forces [e.g. impacts on rails, or in thene, or due to wear] occur in the structure or
any of its parts, the moving loads to be considi¢static load and traffic load) must be
multiplied with the impact coefficient of at leabti=1,2, unless the type of structure and type of
operation require higher values.

If significantly higher impact forces are detectedhe track during riding tests, which cannot be
corrected structurally, the vallet must be increased correspondingly.

Forces resulting from starting and braking areaoointed as impact forces.

2.3.5 Oscillations Of Components In Direct Contacwith The Moving Load

Due to the oscillating effect in components in direontact with the moving load (rails and
flumes), all internal forces in these components anthe vehicle must multiplied by the
oscillation correction valug 2=1,2 .

The following may be calculated without oscillatioorrection value:

- supports or suspensions of the components in digettact with the moving load
- foundation pressures

- deflections

- static and sliding stability

2.3.6 Impact

Impact must be allowed for at the most unfavourabiat of the affected component using the
weight of the fully loaded vehicle [1XQ)]. If an impact is only possible at angles <90°, it ba
allowed for witha sin xQ. , but at least 0,3Q.

For deflection limitations in flumes, the impact shbbe calculated separately; at least@yaust
be allowed.

The influence of the impact loads needs only bertakto consideration for the immediately
affected components and their anchorages. For @thimpacts (e.g. deflection limitations,
which limit the deflection angle of the vehiclethre flume), an operational strength certificate
must be provided for these components.

2.3.7 Vehicles (Calculations, Extract From DIN 411p

When calculating the vehicles, all load values nimgstracked from the point of origin to the
contact points [usually wheels]. For loadings aockéerations occurring, see the following
section: “Summer Toboggan Runs On Rails”. It m&shbted that the wheels can only absorb
loads due to running along guiding parts.

Tilting moments of the vehicle resulting fromrtsaerse acceleration can only be absorbed by
rigid axles. The chassis must be designed so teait i@ curves no secondary bending forces can
appear.
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Safety devices against lift off must allow for @hst 50 % of the proportionate weight of the fully
loaded vehicle, as long as no greater forces alcalated.

For flume type summer toboggan runs with limitedesp) the operational strength certificate for
flumes and vehicles is not necessary.

2.3.8 Summer Toboggan Runs On Rails

The longitudinal gradient must be limited so thme tontact pressure component vertical to the
rail does not fall below 0,2 g in the most unfa\atle case. This value is also valid for the fastest
vehicle in trains. If this value is too low, theleérs must be secured against lift off.

The transverse slo@emust be chosen so that the forces lateral to thigleeremain small. That
is the case i& is chosen according to the following formula:

2 7
V® -COS™ }
taney = —— /4 - (D

[ V
R& il gwcosy_;_.._....
9 ff-.-J

The anglea must be measured at right angles t@Rl to the rail.

v speed of the vehicle

g longitudinal gradient of the ralil

Rn horizontal radius

R vertical radius, where + or - signifies
+ = trough
- = crest

rail axis

shear draft

rail axis

- sketch
lllustration 01: Rail diagram of the track
The transverse slope of the rails must be limited maximum value of 25 % at those points

where the vehicle can come to a halt (e.g. atafetkes or at points where the rider can stop).
The course of the rails must be chosen in suchthatychanges of acceleration do not exceed 2g.
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The velocity of the vehicle can be calculated usorgwula (14) for the centre of gravity. The
symbols mean:

gauge

track positioning

theoretical transverse inclination of the rails
real transverse inclination of the rails
longitudinal gradient of the rail

setting angle of the guide rollers

vertical radius of the rail axis

horizontal radius of the rail axis

vertical radius of the centre of gravity

= trough

= crest

horizontal radius of the centre of gravity

Cv vertical centrifugal force

Ch horizontal centrifugal force

Fres  resulting load

Vv load due to R vertical to the rall

H load due to R horizontal to the rail

Vel coefficient of friction between wheels and rail
m coefficient of friction between guiding wheels anadl
f lever arm of friction

M2 coefficient of friction of the roller bearings

A surface of vehicle exposed to the relative wind

tHTDTDoOQOTD OO
éU:‘<

Py,
5

Ct form correction value for the wind exposed surface

h h— he height difference between the points of the tragikg considered
Q vehicle load and traffic load

m mass of vehicle with riders

D1 diameter of running wheel

D2 diameter of guiding wheel

(0] diameter of running wheel axis

d2 diameter of guiding wheel axis

Vi velocity at point of track 1

V2 velocity at point of track 2

I real length of rail between point 1 and pointd@{eloped length)
h1 height at point 1

h2 height at point 2

1 kNs?

r density of air, approx. 1,25 kg/m?3 300 m*
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Formulas:
R, =R, —e-sin 8 (2)
R‘,:E—e'cosﬁ (3)
- 4
g
Gt =z ;;* vertical centrifugal force (5)
e 8 . .
C,=m 2n S5 7 horizontal centrifugal force (6)
h
y = s 5 (7)
' 2
F=\(Q-cosy+C,)} +C} (8)
V =F-cosla—f3) 9
H =F -sin(t - ) (10)
jz g 2
tangr=—m S8 7 (11)
2
R : - m
o)
Coefficients of friction
2f
==L (12)
Hy D,
—] - 2.}(‘ (13)
D,

All forces are based on the centre of the intefi/aé distance between supports, but not more

than 1=5,00, should be chosen as the intervaltengt

R,
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all values inserted

The formula must be evaluated repeatedly with:

When considering short rail distances with smeight differences, the air resistance and the
friction of the wheels can be neglected.

This results in higher momentary velocities whicl an the safe side. This simplified
calculation can be applied particularly if there adequate measures to ensure that the vehicle
cannot exceed a maximum velocity. In this cagevarvmax can be inserted in the calculation.
The proportion of the brake force acting on thémaist be allowed for.

As the values of friction coefficients can changbstantially during the running-in period of the
structure, with the surface condition of the eaitl with the weather, the actual velocity must be
measured. There must be sufficient agreement wéltalculated values.

2.3.9 Flume Type Summer Toboggan Runs

If the vehicle runs in a flume , the longitudinahdient of the flume must be limited so that the
contact pressure components, vertical to it, masbe less 0,2 g in the most unfavourable case.
The lateral inclination of the vehicle in the traesults approximately from the balance of the
horizontal centrifugal force Rthe restoring component of its own weight andahgle of
deflection (see equation 1):
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If the swing of the vehicle is limited by runningaanst restrictions, this must be allowed for. The
restrictions must be dimensioned for the runningaants. If nothing closer can be shown, the
impact is to be set &ta = 0,30xQ minimum. Also see the section on impact

The accelerations resulting from the oscillatingiomoof the vehicle must be allowed for when
calculating the vehicle, the flume and the substmec

The details given in the section for runs on raiks to be applied to the dimensions analogously.

Wheel pressures onto the flume must be recordi&a operational strength certificate must be
provided for the wheel loads on the flume.

2.3.10 Supporting Structure

For uncased trestles anchored in the overall stre@bove the rail, the wind loading can be
neglected in the static and sliding stability te$tse tilt resistance of the installation due tmavi
loading, usually need not be assessed, unlesoeditrarily strong horizontal forces can occur.
These forces can be caused by particularly unfasershapes of wind exposed surfaces of the
components of the structure (decorations etc) dota} or partial casing of the framing or the
track.

2.3.11 Operational Strength

The operational strength of structural elementS285 and S355 must be demonstrated
according to DIN 15018 part 1 or DIN 4132 for theecational groups and marginal cases listed
for load case H. Alternatively, the operationaéstith certificate can be provided, according to
Eurocode 3. Ps concept]

If nothing more exact can be shown, stress groumBst be used for DIN 15018 and DIN 4132.
For materials not listed in DIN 15018 and Euroc8dthe operational strength certificate must be
based on local concepts and/or according to DINp&81 to

part 3, as well as the FKM standards. The follownftyiences must be considered:

- fatigue strength reduction factor
- dimensional influence

- surface influence

- shape of the cross-section

- possibly anisotropic coefficient

The tensions have to be calculated according tgéheral rules of the strength of materials
science.

Safety must not fall below = 2,1.

The fatigue strength assessment for screw conmsatnust be shown according to DIN 15018.
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2.4 Loading And Unloading Stations

2.4.1 General

The stations must be designed so that the operattithe run and the traffic of the riders can
flow smoothly and safely, while the work necesdanthe operation can be carried out.

Barriers, buildings, stairs etc must be built adony to local building regulations.

Those areas of the station, which are not intefidiethe public, must be secured against
unauthorised access.

2.4.2 Loading Area

The loading area of a summer toboggan run shaultekigned as follows:

Where necessary, the public area and that fordstes/supervisors must be separated for safety
reasons.

The technical equipment must be easily accessittleet staff and separated from the riders.
Fundamentally, the station is the central locatrom where the entire run is controlled and
supervised. From here, it must be possible to @bserportant areas such as the loading and
unloading sectors, as well as, where applicab&egctupling and uncoupling points of the uphill
transport. Alternatively the station must be imgt@ant contact with these areas by voice
communication and/or video surveillance.

2.4.3 End Of The Run

The end of the run must be must be signalled hysgugpced at a sufficient distance (50 m) to
remind riders of their own responsibility to redwspeed. The unloading area must be announced
at distances of 50 m and 30 m. Measures must lea takensure that the ride is brought to an

end in the unloading area at the latest (see asbdd 2.2).

2.4.4 Unloading Area

The unloading area must be designed so that desnly is comfortable and that the area can
be left quickly. The height of the exit measurezhirthe seat of the vehicle to the platform
should be between 20 and 40 cm. The platform seirfacst be firm so that adults and children
can leave the vehicles quickly. Persons who altersthe unloading area must not obstruct
other riders when disembarking.

2.5 Vehicle

The passenger seating compartment of the vehialss Ibe designed so that all riders are
accommodated safely. The seat must provide thewile back and side rests sufficient for the
contact pressures occurring during the ride.
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The vehicles must be designed so that the ridensotdouch hazardous parts accidentally when
they behave according to the regulations, andrthatinch points can occur against the vehicles
in front or behind. The chassis must be designatiaono uncontrollable secondary forces can
develop resulting from changes of lateral inclioaficurves, crests or troughs or as a
consequence of wear. If necessary, these influenossbe counteracted by the design of the
track.

All forces must be traced from the point of orignthe point of contact. In the case of vehicles
with fully floating axles, it is must be noted thednsverse bending moments can only be
absorbed by the rigid axle. Forces on wheels cinlmabsorbed by wheel pressures as long as
they as they are in contact with the rail. Osaitigtforces must be considered in flume type
tracks. Oscillations and impacts due to the dynamioehicle movement must be multiplied

with oscillating and impact factors of at le&st 1,2. The equations in Section 2.3 apply
analogously.

If the running gear is not provided with emergenayning properties the relevant parts must
have an increased safety factor. The operatidreaigth certificate according to DIN 15018,
must be calculated with only 80 % of the permitiasions. For the form-strengths of shafts and

axles safety factors below=2,8must be avoided.

Steering forces on the axles must also be allowedrhis also applies to the transverse loads on
the leading wheels as a result of steering movesndhho special values are proven, a
coefficient of friction between the rail and tharesponding wheels of u=0,2 can be used.

Where there is an automatic uplift system, the camepts of the vehicle must be designed for
such operation. Impacts due to coupling must beidened where applicable. The influence of
these impacts on the axles must also be considéoedhe vehicles on the lift track, a non-return
safety device is required (non-return ratchet)is st be calculated for the fully-loaded
vehicle with an impact factor. The impact factotif the greatest return height in [cm], but
must amount to 2,0 at least.

For this impact, no operational strength certifcatrequired.

The stress on the rider resulting from the impagstnbe examined. It must not exceed a
tolerable degree.

If the vehicle is equipped with the reducing braf@ntrifugal brakes), their influence on the
vehicle must also be examined. For these forcesparational strength certificate must be
provided.

The vehicles must be equipped with fenders or siffent and back. These must minimize the
impact in case of a rear-end collision. The impaates of a rear-end collision must be
calculated for the vehicle. An operational strénggrtificate is not required, unless the collision
happens according to plan.
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2.5.1 Restraints

Restraints are required for systems on rails. iecle must be provided with the relevant
devices / hand holds etc. Restraints must be mediogn combination with an impact protection.
Vehicles running in flumes can be used withoutreasts.

2.5.2 Protection Against Impact

The vehicles must be equipped with an effectivégmtoon against impact. The protection must
be designed for the maximum speed and with referemthe restraint system.
An analysis of the loads on the riders, to be etquedue to the restraints, is obligatory.

2.5.3 General Requirements Of The Design

The design must ensure the safe operation of thieleeby the appropriate rider groups, when
used according to the regulations.

2.5.4 Riding Qualities Of The Vehicle / Design Of fie Tracks And Rails

It must be ensured that no uncontrolled desceaibgty vehicles can occur (dead man’s handle
or suitable device in the track).

Vehicles must slow down if the brake is not usédhis cannot be achieved under all operating
conditions, a reduction brake must at least beigealvbefore the station.

(@) Track design for flume type systems
It must be ensured that no edges or componentugeoagainst the direction of travel.
There must not be any excessive impact edges asutfece of the flume. The impacts
transmitted to the vehicle must also be considérstimate the impact factor for
calculations). The sides of the flume must not hewe sharp edges.

(b) Track design for systems on rails
It must be ensured that the vehicle cannot becamengd or wedged in the track. Any
component that might be dislodged must not creé&spearing” effect in the track. If
necessary, components must be secured accordingly.

The rail joints must be secured against separatitnadditional safety devices.
Unusually high impact loads (e.g. due to displaggsat rail joints) must be allowed for
by using higher impact factors in the calculations.

2.6 Layout Of The Track / Planning The Route

2.6.1 Gradient Of The Downhill Track

The gradient of the track must be chosen so tleat#Eximum velocity of 40 km/h (11,1 m/s)
+ 10 % cannot be exceeded. Here, the speed musstiieted solely by the limiting brake
system on a dry track. It must be possible forrither to come to a complete stop from full
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velocity with a maximum braking distance of 15 mabdry track or 30 m on a wet track. These
values must be attainable under all operating ¢immdi permitted by the operating regulations.

2.6.2 Crests And Troughs

When passing over crests, the vertical contacsprescomponent must not fall below 0,2 g, in
the most unfavourable case. If it falls below 0,& ¢ essential to protect the riders against lif
off. In downhill tracks (trough), the vertical daist pressure component must not exceed 2 g.
2.6.3 Design Of Curves

€)) Flume type summer toboggan runs,
The curves of flume type systems, must be desigodbat the changes of acceleration do
not exceed 2 g. It must be ensured that the vetia®s not run against the flume border
or over it.

(b) Summer toboggan runs on rails
The lateral inclination of the rails must be lingit® 25° at points where the vehicle can
come to a halt under normal operating conditiom® dourse of the rail must be chosen
so that changes of acceleration do not exceed 2 g.

(© The clear line of sight in the curves must el In (1 sec) plus braking distance in a dry
track, but at least 20 m.

2.7 Electrical Installations

The installation of electrical equipment follow®tlocal standards and directives:
In the European Union, the following standardsvaled:

- EN 60204-1

- EN 292 Safety of Machines

- 91/386/EWG Standards for Machines

- 73/23/EWG Low Tension Standards

- 89/336/EWG EMV Standards

- VDE 0580

- DIN EN 954 Safety-related Parts of Controls
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2.8 Acceptance Test For The Installation And Indepsdent
Inspection

2.8.1 General

All summer toboggan runs must pass a first accepttast before going into operation.
Subsequently they must be inspected (general itispgby an expert independent testing
organisation at intervals of one or two years gsiired by the relevant safety authority.

In exceptional cases, the validity of the genearapection can be extended by an expert
organisation.

2.8.2 First Acceptance Test
Generally, all safety-relevant components as wetha entire installation must be inspected. The
relevant certificate may only be issued after asssful inspection.

The inspection must include:

€)) presentation of the technical documents ariddsslts
(b)  spot checks of works certificates

(© comparison of the finished installation witle thlans, materials, manufacturing methods
and workmanlike construction and assembly.

(d) tests of the operation through practical ridamgl braking tests
(e) comparison of plans with the assembled state

() stress on the riders due to accelerations

A report about the results of the acceptance téisba&vcompiled.

2.8.3 Testing Procedure

During the general inspection, the following itemsst be tested:

€)) technical documents
- see Section 1.7

(b) downhill run
- length of the track
- gradient
- signposting along the track
- lines of sight from the driver’s position
- comparison with plans for rail / track (flumepas, materials)
- control of track and sub-structure (assemblygdveglams, corrosion protection)
- anchorages (foundations, earth anchors)
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- barriers, clearances for over / under passeghteei

- maximum velocity and braking distances

- end of run brakes, notice at end of run

- clearances / fall zone / clearance profiles

- handrails and protection against falling

- wedge points / squeeze points between track aehitlie

(© lift track (if present)
- length / gradient
- clearances / heights / safety fences
- checks of supports, weld seams, corrosion priotect
- signposting along the track
- anchorages (foundations, earth nails)
- safety loops (functional test)
- comparison of plans with rail / track (flume, &gy materials)
- Non-return device for vehicles in the flume at sgstem
- function of coupling, connection of vehicles (mablamp or fork, drag lift coupling)
- radiophone, video control
- switch for location of ropes / function
- coupling or uncoupling
- hazardous points due to the running cable

(d) lift drive and return stations (where present)
- comparison with plans
- rope certificates
- emergency cut out switches
- radiophone, video control
- existing safety switches (functional safety)
- safety fences, barriers — hazardous areas
- loading and unloading (hazardous areas, ergors)mic
- drainage of the stations
- corrosion protection

(e) vehicles (all vehicles)
- comparison of plans (profiles, materials)
- Non-return bearings (running wheels)
- existing rope connection devices (cable clamgk,fdrag lift coupling)
- brake system
- seat, backrest, safety belts
- impact buffers, heights of buffers
- squeeze hazards (also against the run)
- weld seams
- corrosion protection
- brake systems

)] functional tests (at least 20 % of all vehigles
- maximum speed downhill (1 and 2 persons)



Standards For The Construction And Operation Of Sunmer Toboggan Runs

Dated: 28.06.2004 Page 21/28

- ride times (uphill and downhill)
- braking distances from maximum speed (1 and &qoer/ wet and dry)

(9) electrical equipment
- comparison of plans
- labelling of control boxes
- test of all emergency cut-out functions
- test “mains failure”
- safety components
- illumination
- effectiveness of electrical safety measures
- lightning protection

(h) operational regime
- number of attendants / staff
- summer / winter operation
- wet / dry operation
- record book
- Attention to visibility
- age restrictions
- intervals of tests and maintenance accordingemperation and maintenance manual

2.8.4 Test Report And Prolongation Of Acceptance

The reports of the first acceptance test inclu@ithgefects found must be included in the test
book.

Apart from the attendant and the master data forrstallation, the test report must also contain
the following:

(a) defects which have been found

(b) the maximum time allowed for the repair or efiation of the defects

(c) whether the test must be repeated after tharedtion of defects

(d) a reduced time interval between tests duedatate of the installation

3 Operational Regulations

3.1 Signposting Along The Track

Clearly visible signs with the conditions of trangpmust be displayed at the installation. The
conditions of transport must be adjusted accortbrtge type of run and they must be approved
by an independent competent authority; the mosobitapt regulations must be emphasised on
information boards of sufficient size.
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3.1.1 General Conditions Of Transport

(a) The public may only enter or leave the instaltaat the entries and exits provided for the
purpose.

(b) It is prohibited to:
damage the toboggan track, the operational equiparehe driving gear
- create obstacles to the ride
- start-up the installation without authority
- without authority activate any equipment serving tiperation or the prevention of accidents
- carry out any act to hinder or endanger the operati

(c) Riders may only start or end the ride at thetsgrovided for this purpose.

(d) Persons who cannot sit properly on the velackho cannot operate it correctly because of a
disability, must be excluded from the ride $afety reasons.
In suitable cases it may be possible for suersons, to ride in the company of a professional
person or a carer who assumes the responsiuilibehalf of the rider.

(e) Due to the type of operation, persons whode sfahealth may be problematical for toboggan
sport, including those in a late stage of pegwy, must not participate in the ride.

(f) The ride is only permitted using the vehiclesypded for it.

(9) Animals and bulky, sharp or loose objects, salimbrellas or sticks must not be taken into
the vehicle.

(h) Loose articles of clothing (belts, scarves,eslames etc) as well as plaits must not be allowed
to dangle near the track or the wheels ovv#tacles.

(i) Stretching out arms and legs or leaning ouhefvehicle is prohibited.
(j) Persons who are under the influence of alcoharugs must not use the ride.
(k) Accidents involving bodily injuries must be mped immediately to the cash desk.

() All riders use these sports facilities at thaivn risk. They must be sober and wear appropriate
clothing. Negligent and hazardous riding czadIto severe injuries. Riders must always brake
in good time and enter the end of the runalkiwg speed.

(m) Choose the speed so as not to endanger yoarsatfiers. A minimum distance of 25 m to
the vehicle in front must be maintained. iHgtother vehicles is strictly forbidden. In rear-
end collisions the rider of the rear vehiddable for all consequences.

(n) When the track is wet or frosted a minimumatse of 40 m must be maintained because of
the longer braking distance.

(o) The use of the ride downhill and on the ligtonly permitted with the correct use of the
vehicle’s safety devices.

(p) Do not ride too slowly and only stop in an egearcy.

(q) Keep the upper part of the body always fachegdirection of travel — never turn round, lie
down or kneel. Observe traffic signs and falbycentrate on the next section of the run (at
least 25 m).
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(r) Do not touch the track.

(s) The driver (the rider in charge) must keep athds always on the brake lever(s) throughout
the ride.

(t) The tallest person must always sit in the badkriders must always keep both hands on the
brake lever[s] or handgrip.
The driver must have a clear view.

(u) Children under the age of 3 must not use the @hildren under the age of 8 are only allowed
to use the run on two-seater vehicles togetfte an older person over 8 years who has been
made familiar with the run and who has begargthe responsibility by the person
responsible for the supervision of the child.

(v) Correct start intervals must be observed.

(w) The instructions of the staff must be obey&ilders not observing the conditions of transport
will be excluded from the run.

(x) By participating in the ride, each rider adseftvese conditions irrevocably.

3.2 Management

This section is addressed to the operators of surtoheggan runs

(a) The operator is responsible for the training dimection, and for the supervision of:
operation, maintenance, repairs and unautttbnsodification and is obliged to carry out the
necessary checks.

(b) The operator has to lay down the necessaryatipgrinstructions. These must contain all
details of the operation, paying regard todperating and maintenance instructions of the
manufacturer. These operating instructionstrba accessible to all staff members who are
obliged to observe them.

(c) An operator’s manual [and log book?] must betk&his book must contain
- The relevant sections of Standards for trestruction and operation of summer toboggan
runs
- the manufacturer’s operating and maintenamsteuctions.
- test instructions
- special measures
- daily report
- accident reports

(d) The operator is responsible for the trainingtaff

(e) The operator may without diminishing his/hemowsponsibility, appoint a duty manager
who has the personal and professional aptiidihe job. The duty manager is responsible
for the proper management of the operatioluthieg the instruction of the staff, taking
account of current regulations.

() The operator must always employ enough speadlstaff to guarantee a safe operation.
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3.3 Inspections

(a) Once a year (where applicable before commisgidiollowing the winter shut-down), the
operator must carry out a general inspectidhainstallation. This inspection must follow
the maintenance instructions of the manufactand the current regulations, according to a
check list. The results must be entered entéist book [log book?].

(b) Checks and maintenance work required by theufaaturer must be carried out and entered
in the test book.

(c) The installation must be checked daily andsarien must be carried out before it is used by
the public.

Emergency installations and emergency equipmerst be checked daily. The checks must
be carried out by the operator or by a pevgloo has been authorised formally. The person
who carries out the checks must be traineficgeritly or be familiar with the test routines.

The installation must not be opened to thdipwntil all necessary adjustments and repairs
have been completed satisfactorily.
Components to be tested must be enteredishvahich is part of the daily test report.

4 Operation

4.1 Loading And Unloading The Riders

As arule, a responsible attendant must be presessich station during operation or the station
must be supervised in an appropriate way. In tiieading area special care must be taken so
that riders can disembark safely. In the loadi@athe attendant must make sure that riders

behave and use the installation according to thditons of transport.

4.2 Checks Carried Out By The Attendant Before ThdRide

In particular, the following points must be checkecarried out:

(a) proper seating position (hands, feet)
(b) proper safety devices (belts etc)

(c) operating test (brake lever[s])

(d) instruction

(e) check clothing

(f) observance of the general conditions of transpo

The responsible attendant must ensure that eaghisiglaced in the vehicle according to any
special requirement. The rider must have been stmwmnto use the hand brake and must have
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done a brake test. If the rider uses the ride tepba there is no need for further instruction.
However, the brake test must be carried out nofetbe

In addition, all restraints must be properly clobetbre the ride starts or before a signal is given
permitting the start of the ride.

4.3 Periods Of Operation

The operation of the sports facility is possiblalhseasons, unless the characteristics of tiok tra
or riding characteristics change due to the weathdrprevent the safe operation of the ride.
During storms, thunderstorms or other dangeroushgeaonditions, the operation must be
stopped.

In the dark, the installation may be operated dirtlye safety of the operation and of the riders
can be ensured by means of special arrangements.

4.4 Accidents

First-Aid equipment must be held in readiness deoto help injured persons. Assisting the
injured has priority over the continuation of th@ecation. An accident report must be written, the
cause of the accident must be found and, if passibé defect must be remedied.

4.5 Shut down

The main control switch and all other switches ningsswitched off. Any unauthorised access to
the control box must be prevented by locking upethiey securely so that an unauthorised or
unintended use can be excluded.

5 Maintenance, Repairs And Modifications

5.1 General

All maintenance work on the installation must beied out by or under the direct supervision of
persons trained for, or who are experienced im#wessary maintenance procedures. The
maintenance work must only be carried out accortbripe documentation of the manufacturer.

5.2 Maintenance

The time intervals for maintenance recommendedbytanufacturer must not be exceeded,
unless the extension of the period in between bas discussed with the manufacturer and then
agreed in writing.

Maintenance recommendations must deal with all @mapts which have to be inspected,
lubricated, adjusted or changed at regular interval
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5.3 Repairs

The repair of damaged components must be carrieprotessionally. If necessary, the
manufacturer must be consulted.

5.4 Modification

All modifications of primary structures, safetyeeant components, emergency installations and
track characteristics may only be carried out aftersulting the manufacturer or, in individual
cases, after consulting the independent test cefttieemodification must be entered in the
operations manual.

6 Special Regulations

6.1 Malfunctions

In the case of malfunctions of the installatiorg tperator must observe the manufacturer’s
instructions and the measures stipulated in theatipas manual.

6.2 Rescue

The manufacturer’s instructions and advice in herations manual must be observed. A rescue
plan must be prepared. The operator must orgarsgcae exercise regularly.

6.3 Bad Weather Conditions

Summer toboggan runs must not be operated in weethelitions which could affect the safety
of persons.

6.4 Fire

The operator must publish the measures and thevioeindo be adopted in case of fire, according
to the locality and the local fire regulations. Mast arrange for fire prevention measures and fire
fighting equipment as well as escape routes anelsador the fire brigade. The measures must be
adapted to the local conditions and regulations.

6.5 Prevention of accidents

The relevant regulations for the prevention of dents as well as the provisions for the
implementation of standardised protection targetsHe staff and the public must be observed.

6.6 First Aid

First aid equipment as well as rescue and evacuatjaipment must be provided, clearly
labelled and placed in a visible position. Thefstaist be trained in first aid. An alarm plan must
be set up and communication equipment must be aiaed.
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7 Uphill Transport
7.1 Uphill Transport Systems

This regulation does not apply to independent parissystems which are not directly connected
to toboggan runs, like chair lifts, drag lifts @tn lifts. This regulation applies to the uphill
transport system which is directly integrated with run (including the lift track or rail).

7.1.1 Transition Points

In general, the entire route between the drivecstatnd the return station (both stations
included) is defined as the uphill transport system

For the purpose of the operation and construcegulations, everything between the coupling
and uncoupling points (both points included) isred as the uphill transport system.

7.1.2 Applicable Standards Of Calculation

Calculations are carried out according to the foifegy standards:

(a) BOSchlepp — Regulations for the constructioth thwe operation of drag lifts /January 2002

(b) BOSchlepp Implementing regulations /January2200

(c) DIN 18800 Structural steel engineering

(d) DIN 1052 Wooden structures

(e) DIN 1055 Design loads for structures

(f) DIN 4112 Flying structures

The construction and the operation of the uphathgport system must be carried out according to
these standards.

The operator must prepare a safety analysis fongtallation according to the standards for
aerial ropeways. The residual risks and measoresnedy these must be presented. These
systems are generally built near the ground whegeisk of falling need not be taken into
consideration.

7.1.3 Technical Documents

At least the following technical documents for thstallation must be prepared and presented:
(a) Calculations lift track, rails and supports

(b) Calculations lift stations

(c) Drawings of the lift (stations and track wittadients)

(d) Test certificates (materials / lift rope / ditimaterials etc)

(e) Structural calculations (e.g. foundations)

(f) Operation and maintenance instructions
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7.1.4 Regulations For Uphill Transport
7.1.4.1 General

In closed circuit systems, the rider covers themisand descent without leaving the vehicle.
These runs are equipped with a transport systerohwias a coupling device and an uncoupling
device. Usually, loading and unloading takes pktdfe highest or the lowest point. Toboggan
runs which have a middle station are an exception.

7.1.4.2 Special Requirements When Loading Or Unloaadg At The Bottom

The station track must be designed so that thecksshcannot run into the coupling device on
their own. The ride may only be initiated by a ride an attendant. The coupling device must be
reached at an appropriate speed so that the cgugdimtake place safely and without a severe
jolt.

Measures must be taken to ensure that the coteeting distances are maintained and that the
transport system is not overloaded.

The uncoupling area at the hill must either be mnedror supervised visually, and be connected to
the attendant / supervisor via a loud speaker shies must be taken to prevent a dangerous
back-up at the uncoupling point and to protectatp@pment against damages.

7.1.4.3 Special Requirements When Loading Or Unloaag At The Top

The station track must be designed so that themoms for enough vehicles to prevent a
dangerous back-up before the uncoupling point anmdtect the equipment against damage. The
coupling point down in the valley as well as theessary end-of-run brake system must be
supervised by video control and be connected tatiemdant/supervisor by a loud speaker .

The design of the run must permit arrival at thepdimg point in the valley at an appropriate
speed so that the coupling can take place safehout a severe jolt. Appropriate measures must
ensure that the equipment cannot be overloaded.

7.2 General Construction Regulations For Uphill Transport

Deviating from Section 2.1 of these standards,r@mim distance to an obstacle of 1,5 min a
vertical direction from the running rails or tharfie invert and 0,8 m in a horizontal direction at
right angles to obstacles, measured from the ceffitiee vehicle, must be maintained.

7.2.1 Non-Return Safety Device For Vehicles On THaft Track

The lift track must be equipped with suitable neturn safety devices. The function of non-
return flaps must be assessed by appropriate nesa@asts, calculations etc).



