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H EAEBOP AEBE sival evOeXoUEVWG O OPXALOTEPOG KAl TIPWTOTIOPOG
TPoUNBeUTAC eL8LKOU yeWTEXVLKOU €€0TALOMOU otnv EAANVLIK ayopd,
ue SpaotnpldtnTa mou Eekwva amd to 1968. H etalpeio Slabtel Mol
UEYAAN gumelpia oTnV MPOURBeLa e€OMALOUOU yLla YEWTPIOELG, €pya
onpayyomnolag, METAANEIWV KAl YEVIKA UTIOYELWV KOl YEWTEXVIKWY
£pywv.

H EAEBOP AEBE mapakohouBei Slapkwg tig e§eifelg Tng texvoloyiog
TOU YEWTEXVIKOU €€0TALOMOU Kot SLOBETEL 6TV ayopd TTPWTOTOPLAKA
npolovta olyxpovng texvoloyiag. Ot emhoyEg otnpilovtal o€ peyalo
BaBuod otn peydAn eumelpio KaOwg kol otnv e€eldLkeupévn
ETLOTNHOVLKA KOTAPTION TWV OTEAEXWV TNG ETAULPELAG TTOU KATEXOUV
OVWTEPOUG KOL QVWTATOUC ETLOTNHOVLKOUC TitAoug. EtoL n etatpeia
oNUEPA AMOAAUBAVEL TN PN TWV KEEELIKEUUEVWV — TEXVOKPATWV»
KO JLE LKOVOTIOLN o1 SLATLOTWVEL OTL OL IEAATEG TNG ameuBUvovTaL oTnV
€TALPELQ, OXLLOVO yLa TNV ayopd e€OTALOOU, AANA KaL oTNV avalAtnon
MPOTAcEwV Kal TBavwyv AUCEwV og TEXVIKA Bépata Kabwg Kat
GUUBOUAWV yLa EEOLKOVONGHN TOU KOOTOUG KATAOKEUN G TWV EPYWV.

H EANEBOP AEBE 6L00étel gupela ykapa mpoldviwyv
aykUpwong/nAwoswv petaly twv omoilwv Kat tn TARPn oelpd
ayKUpiwv TPLRG SloykoUpevoug TuTtou ou Statifevtal otnv EAANVIKA
KaL EEVN ayOp QA E TNV KATOXU PWLEVN EUTTOPLKT ovopacio ELEBOLT™ .

> > > >

ELEBOR S.A. is possibly the oldest and pioneer supplier of
specialized geotechnical equipment in the Greek market, with
activity being traced back to 1968. Company's expertise is the
supply of equipment for drilling, tunnelling, mining and generally
for underground and geotechnical works.

ELEBOR S.A. is constantly monitoring the developments of the
geotechnical equipment technology and offers to the market
advanced products of the latest know-how. Product selections as
well as related choices are primarily based on the long experience
as well as on the specialized scientific skills of key members of the
company. Thus, the company today has a reputation in the market
as “specialized — technocrats” and with great satisfaction realizes
that customers are contacting the company not only for purchasing
products but also to receive support and suggestions to technical
problems as well as to proposals for project cost-cutting solutions.

ELEBOR offers a wide range of rock bolting and soil nailing products
including a complete range of swelling type friction bolts, which is
available underthetrademark ELEBOLT™.
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Aykupia teBrig dtoykolpevou tumou ELEBOLT™
ELEBOLT™ swelling type friction bolts

ELEBOLT™ is a friction stabilizer that is activated by swelling its
tubular steel body after the bolt has been inserted in the borehole.
Swelling is achieved by injection of high pressure water in the bolt.
The swelling action brings the tubular steel body in true and tight
contact to the borehole walls thus exerting radial forces to the
surrounding rock/strata.

ELEBOLT™ friction bolts consist of the following three (3) parts:

e the tubular steel body having a specially C-shaped closed-
loop profile,

e the water injection valve which is welded at one extremity
of the bolt end and actually comprises the bolt head, and

e the end cap, which is welded at the other extremity and is
the tip of the bolt that enters the bore hole.

ELEBOLT™ friction bolts are produced in the European Union under

strict ISO standards. Each batch of raw material as well as each lot of

produced bolts is subjected to quality control and tests in order to

certify the high quality for each manufactured bolt.

MNAdka edpdoewg ——=
Washer plate

To aykUpLo ELEBOLT™ givat éva aykUpLo TPLPNG TTOU EVEPYOTIOLE(TAL UE
TNV ELOTIEDN TOU HE VEPO LPNANG TIECEWG TOU TO SLOYKWVEL EVTOG TOU
Statpnuatog. H dtdykwon tou aykupiou ¢épvel to PETAAALKO
OWANVWTO WO TOU ayKUpiou o€ TARPN emadr e TA TOXWHATA TOU
SLaTpUATOC KAl EEOKEL AKTIVIKEG SUVAELG 0TO TIEPLBAANOV TIETPW AL

TaaykUplatprc ELEBOLT™ amotehouvtat amno tpia (3) pépn.

To €10IKA JIQUOPPWHEVO OWANVWTO OWHA TOU ayKupiou
31aTouNG KAEIoTOU BpoXou o axnua C,

Tn BaABida sionieong Tou vepoU Mou €ival CUYKOAANUEVN OTO
€va AKpo KAl anoTeAEl TNV KEPAAR TOU ayKupiou, Kdl

TO TEPUATIKO NWHA MOU €ival GUYKOAANHEVO GTO AAAO AKpOo Tou
OWANVaA Kal anoTeAEi To AKPO Nou eI0XwPEi 0To diIaTpnua.

Ta aykUpla tppri¢ ELEBOLT™ napdyovtal otnv Eupwmaikn Evwon
ocludwva pe mpodaypadég 1SO. Kabe maptida mpwtng UANG, aAAG Kot
KABe €va amo ta mapayopeva aykuplo uTtoBaAlovtal o EAeyXo Kal
Sokipégyla eaoddaiion uPnAigmolotnTac.

Akpo BaABidag )
Valve end

TeppaTiko nwpa
End cap

SWANVOTO owua
Tubular body




Aettoupyia cuotipatog aykUpwong ELEBOLT™

Operation of ELEBOLT™ bolting system

To aykUpto tprg ELEBOLT™ mou ¢épel tnv mAAKa aykUupwong
wBeital og Stdtpnua KatdAAnAng Stapétpou. Otav eloxwprost OAo to
MAKOG TOU ayKUPLOU OTO SLATPNHA Kot N LETAAALKN TIAAKa e6pAleL oTal
TolwHaTa Tou Bpdxou, eloTUELETAL VEPO O UYNAN Tiieon MEOW TNG
BaABidag/kedbalic Tou aykuplou. STASLOKA TPOYUOTOTOLETAL N
SLoYKwan Tou cwAfva. Me tnv emtiteuén tng amapaitntng nieong vepou
Twv 300 bar 0To E0WTEPLKO TOU CWANVWTOU CWHLATOG OAOKANPWVETALN
Sloykwon.

To cWANVWTO cwua Tou aykupiou £xelL teBel MAEov o€ AN PN emadn Le
TQ TOLXWHLOTA TOU SLATPALATOS OLOKWVTAG AKTWIKA PpopTia o€ OAO TOU
TO HAKOG TOU, TAUTOXPova Adyw TnG TOAU LPNAAG Tiieong 0 cwARvag
SLOYKWVETAL Kol Tautoxpova mapapopdwvetal akoAloubwvtag tnv
emibpavelakn TpaxvTNTa TG €MLGAVELOG TWV TOLXWHATWY TOU
SlaTPAATOG, YEYOVOG TTou GUVTEAEL oTnV avénon tng mpdoduong Tou
aykupiou oto Bpdyo.

To Baotkd TMAEOVEKTNUO TwWV aykupiwv TtERAS ELEBOLT™ eival otL
napaAapBdavouy to mARpeg dpoptio dpeca HETA TNV TOMOBETNON TOUG
KOl €ToL amoppodoUV QUTOUATWG OAEG TLG UETAKLVAOCELG TNG
Bpaxoudias.

H avwtépw Stadikaoia tonobétnong sivat tayutatn. H ¢option tou
TIETPWHOTOG €lval AUecn ME TNV oAokArpwon tng Sloykwong. Etol
EMITUYXAVETAL €VOUG apéows aykupwon mpoodépovtag AMEZH
NMPOZTAZIA.

The ELEBOLT™ friction bolt fitted with the washer plateisinserted in
a bore hole of suitably selected diameter. When entire bolt length is
inserted in the bore hole and the washer plate rests on rock surface,
water is injected at high pressure thought the valve bolt head to
initiate expansion process which gradually swells the tubular body of
the bolt. Swelling is completed when pressure in the bolt reaches
300 bar.

The tubular part of the bolt is now in full contact with the bore wall
thus exerting radial forces with its entire length to the surrounding
rock. The high pressure has deformed the bolt so that the steel tube
has adjusted its shape according to the micro-irregularities of the
surface of the bore-hole wall. This interlocking enhances friction and
furtherimproves the load bearing capacity of the system.

The key advantage of ELEBOLT™ friction bolts is that upon
expansion they provide immediate support with their full capacity
thus are capable of compensating instantly to any rock movements.
fitted with the washer plate isinserted in a bore hole of suitably

Installation procedure is very fast. Rock support is immediate with
swelling accomplishment. Anchoring is achieved instantly offering
IMMEDIATE SUPPORT.

AiaTpnon d1aTpRpaTog
Bore-hole drilling Bolt insertion

Eicaywyn aykupiou ] [

A10YK®WON aykupiou OAokAnpwon TonoB£Tnong
Bolt expansion Installation complete

4I

EFB190625



EFB190625

XapaktneLloTtka - MAEOVEKTAATO CUCTANATOG aykKUpwong ELEBOLT™
Features - Advantages of ELEBOLT™bolting system

The main features and advantages of ELEBOLT™ friction bolts can
be summarized as follows:

e Immediate support at maximum bolt capacity for entire
bolt length inserted in the rock

e Very quick installation that enables faster underground
excavation cycles

e The instant support and the guaranteed maximum loading
of the bolt provides a high level safety for the workers

e Quick and simple installation procedure, no qualification
required

e The tubular bolt part adjusts to the surface irregularities of
the bore-hole wall and resulting interlocking further
improves bolting capacity

e Excellent bolt elongation during loading permits
considerable rock movement contributing to safer support
measures

e Semi- or fully-mechanized installation is possible

e The absence of grouting requirement, contributes to the
simplicity of the method and the cleaner working
environment

e Adjustable system for variable bore-hole diameters

e Withstands vibration for example due to blasting
operations

e Possibility to test each installed bolt.

Ta BAOIKA XOPOKTNPLOTIKA KoL TIAEOVEKTAUATA TWV SLOYKOUUEVWV
aykupiwv tepRc ELEBOLT™ guvoiZovtat akoAolBwc:

AuEon Kal NTARPNG POPTION TOU ayKUpPiou 0 OAO TO EICEPYXOMEVO
oTtn Bpaxopala PuRKog Tou

MeyaAn TaxUTnTa TonoBETNONG Nou €NITPENEl TAXEIG pUBPOUG
NPOYXWPNONG TWV UMOYEIWV EPpYWV

H apecdTnTa kai n OARPNG Kal gyyunueévn @OpTion Tou
aykupiou napexouv uwnAd enineda aoc@alsiag yia Toug
epyalopévoug

Ipriyopn kai anAn TonoB£Tnaon nou dev anaiTei eEg1dikeuon

To owpa Tou aykupiou NpooapuoleTal oTo TpaxU ToiXxwla Tou
diatprpartog au&avovTtag Tig dSUVANEIG TPIBNG KAl TNV IKAVOTNTA
aykupwang

H €EalpeTikn €MIUAKUVON TOU aykKupiou Kata Tn @oOpTion
EMITPENEl ONMAVTIKEG METAKIVAOEIG TNG Bpaxopalag
OUPBAAANOVTAG MEPAITEPW OTNV ATPAAEIQ AYKUPWONG
AuvaToTnTa uNXavonoinuévng TonoBETNONG ayKupiwy

Aev anaitTeital n XpAon €VveEUATWV yid TV MAAKTWON TwV
aykupiwv gupBaillovTag atnv anAoTnTa Tng HeBOdoU Kal TNV
kaBapoTnTa Tou NepIBAAAOVTOG Epyaciag

EUkoAN Nnpocappoyr o€ NolkiAeg S1APETPOUG OMNG

AVOEKTIKO Ot KpadaopoUg OMEINOPEVOUG N.X. O Xpnon
EKPNKTIKWOV

AuvaTdTnTa dOKIUNG O KABE TONOBETNON.



Texvikég npodiaypadég aykupiwv ELEBOLT™

ELEBOLT™ technical data

Tuniko popTio BPalocew G Ot EP EAKUCHO
Typical fracture load in tension

EAayxvioTn €y y Unuévn ENIMAKUVON KaTta Tn 6pavon
Minimum guaranteed elongation at fracture

Tunikn empfkuvon karda Tn 6pavon
Typical elongation at fracture

MpoTeIVONEVN SIGUETPOG SIATPRHATOG
Recommended bore-hole diameter

BE£ATIOTN SIAUETPOG S1ATPANATOG
O ptimal bore-hole diameter

AiapeTpog cwAnva (npiv Tn diIapopP won)
Tube diameter (prior to folding)

MNMaxog owAnva
Tube wall thickness

A1GpeTpog d1apopP ® pEvou ow Afva (npiv Tn 310y Kw on)
Folded tube diameter (prior to inflation)

AIGUETPOG TEPHATIKOU NG HATOG
Bolt end-cap diameter

AiapeTpog ke aAng (BaABidag)
Bolt head (valve) diameter

OVoMaoTIKO Bapog
Nominal weight

Migon vepou 310y KW ONG
Inflation water pressure

A1a6£c1pa PRKN Ay KUPi® Vv
Available bolt lengths

kN

%

%%

mm

kg/m

bar

120

32-39

35-38

41

26

29

30/38

* Oumpodiaypadég Suvavtal va tporornotnBouv xwpig mpoeldomnoinon
Specifications may change without prior notice

160

20

30

45-53

45-51

54

36

38

41/50

2,8

300

200

45-53

45-51

54

2,5

36

38

41/50

3,3

240

45-53

45-51

54

36

38

41/50

3,8
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E€onmAlopnog S10ykwong aykupiwv ELEBOLT™

ELEBOLT™ inflation equipment

AlatiBevtol NAEKTPLKA KOL TIVEUMATLKY, GUMTTAYNG Kot unAng
anodoong avtAieg elomiécewg aykupiwv ELEBOLT™ yia MECELG
Aettoupyiag 300 bar.

Autég oL uPnAAg amddoaong, xapunAou srunédou os BopuBoUG Kat
KPaSaooUC GUOKEVEG amoteAoUV T BAon yia tnv acdain Kot
Taxelo tonobétnon Twv aykupiwv tpLBrg ELEBOLT™.

Ol avwTtépw avtAieg elomieong vepol cuVSUATOVTAL LE T CUCKEUN
tonoB£tnong (mou amnoteAeitat anod to Bpayxiova tonobEtnong, Tnv
KedOAN €LOTILEONG KOl TIPOALPETIKA EVOG LAVOUETPOU EAEYXOU).

AdoU TpwTa To AKPO TNG CUCKEUNC TOMoBETNONG EPAPHUOCTEL UE
niieon otnv kedpaAn (BaABida) twv aykupiwv ELEBOLT™, autd
ELOEPXETAL EVTOC TNG OTIAG. KOTOTILY EVEPYOTIOLELTAL | GUCKEUH LE TOV
HOXAG KL TO ayKUPLO SLOYKWVETOL EVTOG TNG OTTAG LLE TO ELOTILELOEVO
VEPO UEYLOTNG TILEGEWG 300 bar.

0 gomAlopdg Sloykwoewg SlatiBetal mpog mwAnaon ) evolkiaon.

MAARpPN oet avtalaktikwy StatiBevtat yia tig 5U0 (2) kepahég
glomiéoewc HP30 kot HP41.

Compact and high performance, electric and pneumatic inflation
pumps are available designed of inflating the ELEBOLT™ swelling
type friction bolts at pressures of 300 bar.

These high-performance, low-noise and vibration high-pressure
units provide the basis for a secure and fast installation of the
ELEBOLT™ friction bolts.

The pumps are combined with the installation device gun
(installation arm featuring the trigger, the inflation chuck and
optionally a manometer).

After the chuck is pushed onto the bushing head of the
ELEBOLT™ friction bolt, this is inserted in the borehole. After the
valve lever is activated, the bolt is hydraulically inflated in the
borehole by means of high pressure water water and bolted into
the borehole with max 300 bar.

The inflation equipment is available for sale or rental.

Complete set of spare parts is available for both inflation chucks
HP30 and HP41.

Tunog avTAiag

EpBoAog 6pog, uwnAng nigong

Required inlet water pressure

Pump type High pressure triplex plunger pump
Mapoxn avTtAiag 12 It /min
Pump output
MéyoTn nieon €§630u 310 bar
Max output pressure
AnaiToUpeVN nieon £10050uU VEPOU 0.5 - 1.5 bar

HA&ekTpokIvnTAPAG
Electric motor

5.5kW / 2900 rpm / 400V / 50 Hz

* Oumpodlaypadég Suvavtal va tporonotnBolv xwpig mpoeldonoinon
Specifications may change without prior notice
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E€onAlopog ok g e§oAkeUoswG aykupiwv ELEBOLT™
ELEBOLT™ pull-out testing equipment

Complete pull-out test system for ELEBOLT™ friction bolts is  AatiBetat mARpeg cvotnpa SokLurG eE6Akeuong aykupiwv ELEBOLT™
available comprised of a hollow hydraulic cylinder, a hydraulic  amoteAoUpevo amd koilo uSPauUAkd KUAWVEPO, USpaUALKH avtAia,
pump, a manometer for monitoring the applied load, a cylinder  pavopetpo €véeléng emParlopevou doptiou, Baon e5pAcewd Kal
resting base and suitable gripping device. oloTNUO ApPTaynG.

The system is available for sale or rental. To cuotnua dlatiBetatyla mwAnon r evotkioon.

EFB190625
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* OLmpodiaypadég Suvavtal va tpormornotnfouv xwpig mposldomnoinon
Specifications may change without prior notice
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EAEBOP A.E.B.E.

KevTpika ypageia : Mivdou 1 & Aew®. Mooeidwvog 17,
T.K. 183 44 MooxdaTo, ABriva
TnA. : 210 94 00 006
Fax : 21094 00 566
e-mail : info@elebor.gr
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Yn/pa ©go/kng @ AANiakpovog 10,
T.K. 546 27 ©socalovikn
TnA. :2310 527 531
Fax : 2310 527 533

ELEBOR S.A.

Head offices : 1 Pindou str. & 17 Poseidonos ave.,
GR-183 44 Moschato,
Athens, Hellas
Tel. : +30 210 94 00 006
Fax : +30 210 94 00 566
e-mail : info@elebor.gr

Thessaloniki : Aliakmonos 10,

branch GR-546 27 Thessaloniki
Hellas
Tel. : +30 2310527 531
Fax : +30 2310 527 533
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