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Energy closs:

System TS-5000-ZD
Test V0B0B / Eisen erz / 18.09.2008

5.000kJ

Monufocturer: Trumer Schutzbouten Gmb H

Morio Bühel Strosse Z

A-51 l0 Oberndorf bei Solzburg
System nome: TS-5OOO-ZD

Test report number: 0308

Report creotion dote: 10/07 /2008

The tested rock-foll protection kit TS-5000-ZD of TRUMER SCHUTZBAUTEN GMBH wos o flexible rock-foll protecfion
system for energy impocts up to 5.000kJ. The rock-foll protection kit TS-5000-ZD wos chorocterised by ground plofes
which were fixed to the underground by two onchors per plote. The posts were connected to the ground plotes by
tumbler beorings ond they were held in position by four uphill retoining cobles ol their tops. The inlerception structure
of lhe tested rock-foll prolection kit comprised on OMEGA-nel. An odditionol loyer wos not implemented of the test.
The upper ond lower longitudinol beoring ropes were orronged os double ropes ond connected to lhe side
foundotions using one energy dissipoling device per rope. Energy dissipoling elements were olso instolled in the uphill
reloining cobles. The system wos supported by four integroted longiludinol ropes, which were connected to the side
foundotions using two energy dissipofing device per connection.

I nterceplion struclure
PRIMARY N ET

Supporl slructure
POSTS WITH WELDED TOPPLATE

Type: l-Profil DIN 1025-lPB400-S235JRG2(HE4OO BoccordingtoEURONORM53-62)
Moteriol: S235JRG2
Surfoce conditioning: blonk
Length: 6.l40mm

The posts ore connected to the ground plotes by tumbler beorings.

Connecling componenls

Type: OMEGA/l0.5mm/MWl80
Numberof net pockoges: 6
Dimensions of single nel pockoge: 6,35m x 5,00m
Connection to beoring ropes: threqded
Connection to side posts: rope: I 6 6xl9 S *IWRC 1770 B sZ (cp. DIN/EN 12385-41

Connection befween net pockoges: by l l2inch shockles (38 per foce)
The system wCIs tested without odditionol loyer.

GROUNDPLATE
Moteriol:
Dimensions:
Dimensions of shims:
Drill diomefer of shims:
Surfoce conditioning:
Joint pin:

S235JRG2
Z90mmx350mmx25mm
l00mmxlOOmmxlOmm
42mm
blonk
Rd 40 ENl0025-S355J2G3 (Length: 150mm)

BEARING ROPES

Upper beoring ropes:
Lower beoring ropes:

24 6x36 WS -IWRC 1770 B sZ

24 6x36 WS -IWRC 1770 B sZ

(cp. DIN/EN 12385-4')
(cp. DIN/EN 1238s-41

(x2)
(x2l

RAW MATERIALS FOR OUR FUTURE
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SUPPORTING ROPES

Supporting ropes: 24 6x36 WS -IWRC 1770 B sZ (cp. DIN/EN 12385-4) (x4)

RETAINING AND SIDE ROPES

Side cobles:
Uphill retoining cobles:

24 6x36 WS -IWRC 1770 B sZ

24 6x36 WS -IWRC 1770 B sZ

(cp. DIN/EN 12385-4)
(cp. DIN/EN 12385-4) (4 cobles per post)

ENERGY DISSIPATING DEVICES IN SUPPORTING ROPES

Type: AVT phx/FLA30xB0/4,5W
Moteriol: SI 37-2 (S235JR)

Diometer: 250 mm
Position: of the right ond left foundotions
Connection to rope: I inch shockle
Connection to onchor: I inch shockle
Number: 2 elements per end of rope
Surfoce conditioning: blonk

Energy dissipoting devices
ENERGY DISSIPATING DEVICES IN BEARING ROPES

ENERGY DISSIPATING DEVICES IN RETAINING ROPES

Type:
Moteriol:
Diometer:
Position:
Connection to rope:
Connection to onchor:
Number:

AVT phx/FLA30xB0/2,5W
st s7-2 (s235JR)

250 mm
of the retoining foundotions

inch shockle
inch shockle
element per end of rope

Surfoce conditioning: blonk

Type:
Moteriol:
Diometer:
Position:
Connection to rope:
Connection to onchor:
Number:
Surfoce conditioning:

AVT phx/FLA30xB0/3,5W
st 37-2 (S235JR)

250 mm
of the right ond left foundotions

inch shockle
inch shockle
element per end of rope

blonk

The lested rock-foll protection kit TS-5000-ZD of TRUMER SCHUTZBAUTEN GMBH wos hit by o block of reinforced
concrete wifh o moss of 13.531k9 ond o velocity of 28,03m/s. The impoct wos ploced in o height of 3,518m. The
ongle of block trojectory wos determined wilh 22,99". The impoct energy wos determined with 5.31SkJ. The
moximum horizontol system elongotion wos 9.954m. The stopping time wos 0.495s ond the stopping dislonce wos
7,70m in horizontol direction ond 4.09m in verticol direction. The block wos sfopped ond cought by the rock-foll
protection kit qnd did not fouch the ground during the test untilthe syslem reoched lhe moximum elongotion. The
whole impocl energy wos obsorbed by the tesled rock-foll protection kil.

The energy impoct coused on irreversible deformqtion of the interception structure in the ploce of the impocl. The
surfoce of o few wires of lhe beoring ond supporting ropes were domoged of the guiding devices of the inner posls.
The joint pins of lhe tumbler beorings ond the top-ploles of the posls were slighlly deformed ofter the lest The energy
dissipoting devices in the longitudinol beoring ropes ond supporting ropes were stretched but still hod obout 50% ot
their deformotion copocity ofter energy impoct. The energy dissipoting devices of the retoining cobles were
stretched fo their limits just in the centre module of the system. As o consequence of the impoct the nominol height
of the rock-foll proteclion kif wos reduced from 6,128m Io 3,992m, which meons o residuol heighf of the lested
system of 65,15% of its nominol height.

The choir of Mining Engineering ond Minerol Economics ot lhe University of Leoben confirms thot test report no. 0308
obout the testing of rock-foll protection kit TS-5000-ZD is correct in respecf of contenl ond motler of foct.

The rock-foll prolection kil TS-5000-ZD of Trumer Schulzboulen GmbH wos tested occording to the "Guideline For
Europeon Technicol Approvol of Folling Rock Protection Kifs" ond hos possed lhe Moximum Energy level (MEL) lesl.

According lo the test crilerion "residuol height" the system is clossified os Syslem of Cotegory A (residuol height > 50%
nominolheight).

Leoben, 2008 /10/23
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