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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
avOpakovnudtwv CARBOPREE® katdAANAWV yLa HOVIUEG EPAPHUOYES
€VIOXUOEWV KATAOKEU WV, AYKUPWOEWV KAL NAWOEWV.

> > > >

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 the complete range of CARBOPREE® carbon fiber
products which are suitable for various types of permanent
reinforcements of concrete structures as well as anchoring and soil
nailing.
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T giva ta moAupepn womAlopéva e iveg avpaka
Whatis carbon-fiber reinforced polymers (C-FRP)

Texvikég mpodiaypadés CARBOPREE®
CARBOPREE® technical data

XOlPAKTNPLOTIKA KoL TTAEOVEKTI LATAL VO POLKOVN LATWV
Characteristics and advantages of carbon fibers

PapB 6oL CARBOPREE®
CARBOPREE® bar profiles

Napadeiypata edpappoywv
Application examples




Tu elvar Ta oAV LEPN WWOTIALOMEVA LE VEG AVOpaKa
What is carbon-fiber reinforced polymers (C-FRP)

Ta oUBeta UAKA €xouv TPOKUPEL WG QMOTEAECHA TNG YVWONG TNG
TeEXVOAOYLOCg TWV UALKWV KAl TNG AVAYKNG OXESLACHOU UAKWV e BAon
TIG avaykeg mou kabopilouv oL €KACTOTE UPNAWV AMOLTHCEWV
ebapUOYEG.

AUO 1 TepLooOTEPA SLAKPLTA UALKA prmopoUv va cuvduactouv
oxnuatifovrag éva cUVOETO UAKO TO OMOL0 VA KATEXEL PBEATLWUEVEG
8LOTNTEG O OX€ON UE TIG LOLOTNTEG TWV CUCTATIKWY UALKWVY yla éva
OUYKEKPLUEVO TteS (0 edapoywy.

The evolution of composite materials is the outcome of modern
materials science technology knowledge and the need to design
materials with engineered properties to suit requirements of
particular demanding applications.

Two or more distinctly different materials can be combined
together to form a composite material which possesses properties
thatare superiorto the properties of the individual components.

Many of the composite materials

Y€ MOAMEG TEPUTTWOELG 0UVOETWY
UALKWV, éva AKOUTo, avOeKTIKO
Kat uPnAng avtoxng UALkO
eUBamnTileTaL o€ £va EUKAUTITO Kot
MAQOTLKO UALKO. To uPnAng
aVTOXNG UALKO amotelel tov
“omALopO” Kkal Aettoupyel wg
dopéag maparaBnc twv doptiwy,
EVW TO TAAOTIKO UAKO amoteAel
™ “uAtpa” mou mpoodidet
ouvoxf oto cUVOeTo UALKO Kal
peTaPBLfalel ta ackoUpeva
doptia otov omAlopo.

Mapadelypata TETolwv cUVOETWY
UAKWV OItOTEAOUV TO OTALOWMEVO
okupObepa, ta adapaviodpopa
epyaleia, Ta mponyuéva cuvbeTa
UALKAQ pe valovAparta,
avOpaKoOVALOTA 1 OPYAVLIKEG (VEG
Aramid (Kevlar, kAm.) mou
XpnoLpomotovvialL otTQ
aepookadn K.a.

AvdAoyog TUTIog cUVOETOU UALKOU

eival kat ot paBdol avBpakovnuatwv CARBOPREE®, oL omoieg
QMOTEAOUVTAL ATTO i TTAQOTLKI) I TPO TIOAU LEPWY EVICXUMEVN UE (VES
avOpaka uPnAng avtoxng ko akappiag.

TG paBSouc CARBOPREE® KOTAANAEG yla YEWTEXVIKEG EPAPUOYES
Xpnotpomnoleitatl cuvnBwe n moldTNTA WV avBpaka UPNARG AVTOXAC
(HS high strength). O iveg avBpaka xapaktnpifovtat and tnv nol
UeYAAn avtoxr toug kat akaudic, tov oAU uPnAd Adyo avtoxng-
Bapoug, otabepdtnta Staotdoewy, EALPETIKEG NAEKTPLKEG LOLOTNTES
Kal povadikn avtoxn kat avBektikotnta otn didBpwon oe Sladopa
nieplarhovta (vypaocia, upnAr Beppokpacia KAT.).

4

are composed of a strong and stiff
component which is embedded in
a softer constituent. The high
strength component is the
reinforcement and receives the
loading whereas the softer
constituent is the matrix which
serves to provide composite
coherence and to transmit the
loading to the stiff reinforcement.

Examples of such composites are
the reinforced concrete, the
various diamond tools, the
advanced composite materials
with glass, carbon or aramid fibers
(Kevlar etc.) that are used in
aerospace, and others.

Carbon fiber bar profiles such as
CARBOPREE® are a similar type
of composite material, consisting
of a resin matrix reinforced by
strong and stiff carbon fibers.

CARBOPREE® bars suitable for geotechnical applications usually
contain the high strength (HS) type of carbon fibers.

The HS carbon fibers have a very high strength and stiffness, a very
high strength-to-weight ratio, and excellent electrical properties
and exceptional resistance to corrosion in various environments
(high humidity, moisture, heat, etc.).

CRFP1180526



Texvikég npodiaypadéc CARBOPREE®
CARBOPREE® technical data

CARBOPREE® bar profiles contain vinylester resin matrix and are Ot paBéot CARBOPREE® ¢épouv pntpa BuviAeoTteplkig pntivng Kot
suitable for permanent applications where requirements demand  eival Kat@AANAeg yla UOVIUEC ePAPLOYEG OTIC OMOleC amalteital
durability to corrosion and resistance to chemicals. QVOEKTIKOTNTA KOl AVTOXT) 0TN SLABpwaon kat o€ AN XN LKA OTOLXE L.

CARBOPREE® bars can worthily substitute stainless steel as they ~ Ot pafdolr CARBOPREE® pmopouUv emaéla vo avTlkatooT|oouV Tov
are superiorin both mechanical butalso chemical properties. avoéeibwto xaAuBa kabwg UTEPTEPOUV TOGO OTIG NXAVLIKEG AAAG Kall
OTLC XNMULKEG TOUC LOLOTNTEC.

For these reasons, CARBOPREE® elements are suitable for
reinforcement of important and preserved constructions such as TN autd ta otolxela evioxuong pe paBdoug CARBOPREE® eivat
churches, monasteries, castles, lighthouses and stone buildingsetc.  katdAAnAa yLa eVICXUOELG GNUOVTIKWVY KAl SLOTNPNTEWY KOUTAOKEU WV
but also for permanent reinforcements and anchorings in harsh  6mwg ekkAnoieg, povaotrpla, Kaotpa, pdpot kat ABdKTIoTA KTiopaTa
environmental conditions in proximity to the sea. KATL. KaBW¢ emiong Kal ylo MOVIUEG eDAPUOYEC EVIOXVUOEWV Kal
QYKUPWOEWV 0 SUCUEVELG OUVONKEG OTWC TAnciov tng BdAacoag.
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CARBOPREE®

E1d1k6 Bapog 5
ASTM D 792 -

Specific weight 1,6-1,7gr/cm
E@ eAkuoTikn avToxr ASTM D 3916 2300 MPa
Tensile strength
MéTpo eAaocTikoéTNTAG ASTM D 3916 130 - 140 GPa
Elastic modulus
BRIV an ASTM D 3916 1,80%
Elongation

* Oumpodiaypadég Suvavral va tpormornonBolv xwpig npoeldomnoinon
Specifications may change without prior notice
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Ta avBpakovipuata CARBOPREE® mapdyovtat o€ SLatope Stadopwyv
VEWMETPLWVY Kol UITOpoUV va xpnoipomnotnBolv autévoua 1 oe
ocuvbuaopo pe AANa e€fapTApOTA OTWG KEVTPASWPOUG Kol
BaABLEOCWAAVEG EVELATWONG KOL VO QTOTEAECOUV TPONYHEVA
GUOTAUOTA LOVLHWY EVIOXUOEWG ESAPWV KOL KATOGKEUWV.

Ta KuplOTepa MAEOVEKTAMOTA Twv avBpakovnudatwv CARBOPREE®
cuvoyifovtatota akdhouba:

o 1oAU uPnAN epeAkuoTIKA avtoxn rtou e€acdalilel tnv popTIon TwV
paBdwv pe peyala doprtia,

o gfalpeTKA avtox otn Stappwon 1000 ot O6&Wvo N AAKAALKO
nieptBaAAov mou ta KaBLotd avikr emAoyn yLa Xprion o€ MOVLUES
edappoyég ue EFFTYHMENH Sudpketa {wng dvw twv 100 eTwv,

e A\Oyw tNG e€alpeTIknAG Tou avtoxng otn Slappwon, Sev uUTApPXEL
araitnon yla emutpocheta avtdlaBpwTikd HEoa oUTE XPELALETAL N
EVEUATWON LE ELOIKA EVEHLOTA I PNTIVES,

e A\Oyw NG TMOAU UPNAARC TOUC €PEAKUCTIKNG TOUG QVTOXNG, OL
QAMALTOUEVEG pABSOL EVIOXUONG £XOUV ULKPEG SLOLOTACELG KOL KOTAL
CUVETIELO TAL AyKUPLA 1] TEVOVTEG €lVOL CUMMAYELG KoL UITOPOUV va
tonoBetnBoulv oe otevd Slatpnuata,

o cival avOektikd o UPNAEG OKTWVLKEG TUECELG KAl UITopolv va
xpnotpomnonBouv og cuvduacopd pe BAABLOOCWANVEG EVELATWONG
ETUTPETOVTAG TNV TAUTOXPOVN EVioXuon HE avOpakovhiuoTa Kol
ELOTUECELG TOLUEVTEVEUATWY R} pNTWVWV Le UPNARA Ttieon,

® £XOUV MIKPO €L81KO BApog (mepimou 1/4 twv avtioToxng avioxig
XoAUBSWwvY paBdwv) ou SleukoAUVEL T Slaxeiplon oto pyotdsio
KoL e§0LKOVOUEL KOOTOG o€ Samaveg petadopag,

e oLpdBdol Slabtouy enictpwon XUAAILOKG GO TTIOU AUEAVEL TO
OUVTEAEDTA TPLRNG TNG €WTEPLKNG EMLPAVELAS TWV PABSWV Kol Kotd
OGUVETIELQ TIG OVATTTUOOOUEVEG SUVALELG TPLPNG UE TO TtepLlBAAlov
ETUTPETOVTAG TNV HEYaAUTEPN Suvath petadopd Gpoptiwv oTLg iveg
avOpoaka,

e uPnAn svkapPia MOV ETULTPEMEL TO TUALYPA TwV paBdwv oe
KOUAOUPEG WOTE va Umopolv va petadepBouv papdot moAv
MEYAAOU pAKOUG, KaBlotwvtag €Tol duvatr T XpHon EVIoXUoEWV
avOpakovnudtwy mou umepPBaivouv uikn twv 100 m.
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CARBOPREE® bars are produced in profiles of varying cross-
sectional geometries and can be utilized alone or in conjunction
with other components such as centralizers and valved grouting
pipes to form advanced engineered rock, soil and concrete
reinforcing assembled systems.

The major advantages of CARBOPREE® can be summarized to the
following:

o exhibit high tensile strength enabling their loading with
increased forces,

e excellent corrosion resistance in both acidic or alkaline
environment that makes them the ideal choice for permanent
applications with GUARANTEED life span that exceeds 100
years,

e duetotheexcellent corrosion resistance, there is no requirement
for any anti-corrosion protection measures nor the need to grout
with specialized grouts or resins,

e due to the extremely high strength of the C-FRP, the required
bars have small cross-sectional dimension and thus the anchors
or tendons are of compact size, permitting installation in narrow
bore-holes,

e are resistant to high radial pressure and can be used in
conjunction with sleeved grouting pipes permitting
reinforcement with simultaneous high pressure injection of
cementorresin grouts,

e have low specific weight (approx. 1/4 of the of equivalent
strength steel bar) which eases their utility at the job-site but also
led to transportation cost savings,

e the bars feature a superficial quartz sand layer coating which
increases the friction coefficient of the fiberglass external
surface, thusincreasing the developed friction forces permitting
greater levels of load transfer from the environment to the
carbonfibers,

o are highly flexible and can be rolled in coils, enabling transport of
very long bars, thus permitting the use of carbon fiber
reinforcements in excess of 100 m lengths.

CRFP1180526



PAaBéol CARBOPREE®
CARBOPREE® bar profiles

EpBadov E@ EAKUOTIKN MéTpo ®doprTio
Moppn diaTopng Aiatopny  diatopng Bapog avToxn gAaoTikoTnrag EmpnRkuvon  6paulong
Cross-section shape Cross Area Weight Tensile Modulus of Elongation Breaking
section stength elasticity load
mm mm? gr/m MPa GPa % kN
KukAIKi HS 7.5 975 44 75 2300 130 1,8 100
Round HS 10 @10 78 130 2300 130 1,8 180
0 HS 12 @12 113 195 2300 130 1,8 260
h HS 16 916 200 | 340 2300 130 1,8 460
0
(]
< NapaAAnAeninedn HS 25x2 | 30 x 4 50 97 2300 140 1,8 125
o
ID:L Rectangular HS 30x4 30 x 4 120 185 2300 140 1,8 275
(@]

:] HS 40x5 40 x 5 200 305 2300 140 1,8 450

Special anchorages can be used at the head of the ELSKEG KEPANEG alyKUPWONG UITOPOUV va ToroBeTnOouv aTo GKpo TNG
CARBOPREE® bars to transform them in passive bolts or pre- pG&Bdou CARBOPREE® emutpénovrag tv Snpioupyia madntkwv 1
stressed anchors. Several CARBOPREE® bars can be assembled TIPOEVTIETAUEVWY ayKupiwv. Ot paBdot CARBOPREE® umopoulv va
together to for reinforcing elements of extremely high tensile cuvappoloynBolv oe cuoTApaTa EVICXUOEWS TOAAGTAWY pARSwv
strength performance. EMITUYXAVOVTAG Th oUVOEOn CUOTNUATWY €&alPeTIKA LY NAWY

. . . . ) EMISO0EWV EPEAKUOTIKNAG AVTOXNG.
Custom design of reinforcement systems is possible to suit the ¢ ne XnG

special needs of demanding applications. IXeSLaopndG el8IKWY cuoTNUATWY evioxuong eival duvatdg yla
T(POCAPHOYI OTLG LOLATEPEC OVAYKEC QUTALTNTLKWY EPAPUOYWV.

Eikovi{opeva, oxediagpog HOVIHOU onAIoHoU NacdAA®V €EQIPETIKA UWPNALV aQVTOXWV
Illustated, design of permanent pile reinforcement with extemelly high strength

* Oumpodlaypadég Suvavtal va tporomnotnfolv xwpig mposldomnoinon
Specifications may change without prior notice



Xapn otnv e€alpeTikn avtoxn kot avBektikdtnta otn Sldfpwon, Ta
avBpakovipata CARBOPREE® amoteloUv pia e§aipetikr emloyn
TO00 Ao MPAKTIKAG OAAA KAl OLKOVOULKAG AMOWEWG YL ATIALTNTIKEG
eDAPUOYEG HOVIHWY UTIOOTNPiEEWY, evioxVoewV SladpaypaTKWY
Tolyiwv kattolyiwv tumou BepoAivou.

ELSKEG KEPANEG aYKUPWONG UITOPOUV va TomtoBeTnOouV 0To AKPO TNG
paBSdou CARBOPREE® emutpémovtag tnv Snuoupyia madntikwv n
TIPOEVIETAUEVWY ayKupiwv. OL paBéot CARBOPREE® pmopoulv va
cuvappoloynBolv oe cuoTApATa EVIOXUOEWS TOAAGTAWY pARSwv
EMITUYXAVOVTAG TN oUVOEON CUOTNUATWY €€ALPETIKA LY NAWY
eMLS00eWV ePEAKUOTIKAG AVTOXNG.
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Due to its the exceptional strength and corrosion resistance,
CARBOPREE® is exeptional choice from both a practical and an
economical point of view for demanding permanent applications
for the support and reinforcement of natural slopes, Berlinoises and
diaphragm walls.

Special anchorages can be used at the head of the CARBOPREE®
bars to transform them in passive bolts or pre-stressed anchors.
Several CARBOPREE® bars can be assembled together to for
reinforcing elements of extremely high tensile strength
performance.

CRFP1180526
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ELEBOR S.A.

Head offices

Thessaloniki
branch

Mivdou 1 & Asw. Mooeidwvog 17,
T.K. 183 44 Mooxaro, ABriva

TnA. : 210 94 00 006

Fax : 21094 00 566

e-mail : info@elebor.gr

: ANidkpovog 10,

T.K. 546 27 ©=sooalovikn
TnA. : 2310 527 531
Fax : 2310 527 533

: 1 Pindou str. & 17 Poseidonos ave.,

GR-183 44 Moschato,
Athens, Hellas

Tel. : +30210 94 00 006
Fax : +30 210 94 00 566
e-mail : info@elebor.gr

: Aliakmonos 10,

GR-546 27 Thessaloniki
Hellas

Tel. : +30 2310 527 531
Fax : +30 2310 527 533

www.elebongr - www.elebonreu
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