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H EAEBOP AEBE eival evlexouévwg o apxaldTePOG Kol
TIPWTOTIOPOG TPOUNBEUTAG ELBIKOU YEWTEXVIKOU €€OTIALOUOU
otnv EAAnVIKA ayopd, pe Spaoctnplotnta mou EEKVA amod To
1968. H etalpeia Stabétel mMOAU peydAn eumelpia otnv
npounBela e€omMALOOU yLla YEWTPHOELG, £pya cnpayyoroLiag,
METOAAELWV KALYEVIKA UTIOYELWV KO YEWTEXVLKWY EPYWV.

H EAEBOP AEBE mopakohouBel Stapkwe TG e€ehifelg tng
texvohoyiag tou yewtexvikol efomAlopol kot Slabétel otnv
oyopd TPWTOTIOPLAKA Tpoidvta cUyxpovng texvoloyiag. O
emAoyeg otnpilovtal o peyalo Babud otn peyain eumeipia
KaBwg Kal otnv €€ELSIKEVUEVN ETULOTNUOVIKY KATAPTLON TWV
OTEAEXWV TNG ETOALPELOG TTOU KOATEXOUV OVWTEPOUG Kal
QVWTATOUG ETLOTNHOVIKOUG TitAouc. EToL n etalpeia oipepa
amoAapBavel Tn GAUN TWV «EEELSIKEVUEVWV — TEXVOKPATWVY
KoL HE LKovomoinon SLamiotTwvel OTL Ol TMEAATEG TNG
anevBlvovtal otnv etalpela, OxL HOVO yla TNV ayopd
€€OMALOMOU, aAAA KaL 0TV avalATnon MPOTACEWY Kol TiBavwv
AUoewv og TeEXVIKA Bépata kabwg kol cuufoulwv yla
€E0LKOVOLNON TOU KOOTOUG KATAOGKEUG TWV EPYWV.

H EAEBOP AEBE &§lL00£tel eupeia yka pa mpoloviwy
aykUPpWong/NAWoewv LeTaEL TwV OMoiwV Kal Tn TARPN CEPA
valovnpatwv DURGLASS FL® kat GLASSPREE® katdAAnAwv yLa
TIPOCWPLVEG KAl MOVIUEG EDAPHUOYESG EVIOXUOEWV KATOOKEUWY,
QYKUPWOEWV KAl NAWOEWV.
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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
isthe supply of equipment for drilling, tunnelling, mining and
generally forunderground 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 fiberglass
products DURGLASS FL® and GLASSPREE® which are suitable
for various types of temporary and permanent
reinforcements of concrete structures as well as anchoring
and soil nailing.
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AwaBéoLpeg SLatopég Kat Tumot

Available profiles & types

Tu giva Ta TOAUpEP WOMALOHEVA HE iVEG UGAOU
Whatis glass-fiber reinforced polymers (G-FRP)

Texvikég mpobdiaypadés DURGLASS FL® - GLASSPREE®
DURGLASS FL® - GLASSPREE® technical data

XapoKTNPLOTIKA Kot TTAEOVEKTIH LOTOL U OAOVH LATWV
Characteristics and advantages of fiberglass

Nedia epappoywv kot popdéc DURGLASS FL® - GLASSPREE®
DURGLASS FL® - GLASSPREE® application fields and forms

Jupnayng papB6og KUKAKA G SLatopng

Solid round bar profile

KoiAn paB6og KUKAKA G Statopung

Hollow round bar profile

PaB&og Siatoung Y

Y shape bar profile

Pap 6og mapaAAnAeninedng Siatopng

Flat bar profile

Juothpata evioxuong 800 eninedwv papéwv ED

ED structural reinforcing elements with two flat bars

Juothpata evioxyuong noAAanAwv eninedwv paBdwv ES
ES sructural reinforcing elements with multiple flat bars

Evioxuon petwrnou ekokadpig onpayywv
Pre-confinement & stabilization of the excavation frontin tunnels

Alevpuvon TIAOTIKWY GNPAYYWV

Enlargement of pilot tunnels

MPOEVTETAUEVEG AYKUPWOELS - NAWOELS

Pre-stress ground anchors - soil nailing

Texvikn poAakol opOaApol - Mpoocwpvog OMALCOG GKUPOSELATOG
Soft-Eye technique - Temporary reinforcement of concrete structures
YaAovrpatoa GLASSPREE® og SL1oBpwTikéG cuvOnKeg

GLASSPREE® in corrosive environment

YaAovrpato GLASSPREE® yia £16ikég epappoyéch

GLASSPREE® for special applications

Neplexopeva
Contents
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Tu elvon Ta MOAVLEPT WWOTTALOMEVA LLE IVEG UAAOU
What is glass-fiber reinforced polymers (G-FRP)

Ta cUBeta UAKA €xouv TpokUPEL WG AMOTEAECHA TNG YVWONG TNG
TeEXVOAoyLlag TwV UALKWY Kal TNG avaykng oxeblaopol UAKWY pe Bdon Tig
QaVAYKeG Ttou kaBopilouv oL ekdoTtote UPNAWY amaLTHoEWY EGOPUOYEC.

AVo 1 mepLoooOTEPA SLAKPLTA UALKA Mmopolv va cuvduaotolv
oxnuatifovrag éva oUVOETO UALKO TO OTOI0 Vo KATEXEL BEATLWUEVES
BLOTNTEG O OXEON ME TG BLOTNTEG TWV CUCTATIKWY UALKWV yla €va
OUYKeEKPLUEVO TteS (0 edapoywy.

Y€ TOAAEG TIEPUTTWOELG CUVOETWY

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 that are superior to the properties of the individual
components.

UALKWV, €va GKAUTTTO, AVOEKTIKO
Kot UPNAAG avtoxig UALKO
eppartiletal o €va EVKAWUITO Kal
TIAQLOTLKO UALKO. To uynAng
QVTOXNG UALKO amoTeAEL TOV
“onALopO” Kat Asttoupyei we
dopéag mapalafng twv poptiwy,
EVW TO TMAAOTLKO UALKO altoTeAEL TN
“untpa” mou mpoaodideL cuvoxn
07O GUVOETO UAIKO Kal petaBLBdlel
Ta ackoLUeva poptia oTov
OTMALOWO.

MNapddelypota TETOLWV cUVOETWY
UALKWV amoTeAoUV TO OTIALOPEVO
okupOSea, Ta adapavtodpopa
epyalela, Ta ponypéva ocuvBeTa
UAIKG e vaAoviuata,
avBpakovAUaTaA 1} OPYAVIKES (VEG
Aramid (Kevlar, kAmt.) tou
XPNOLUOTIOLOUVTOL OTO AEPOCKADN
K.QL.

Avdhoyog tUmog oUvBeTtou UALKOU
glval kat ot paBéol fiberglass
DURGLASS FL® kat GLASSPREE®, oL ontoiec amoteAoUvtal amo pia mAaoTIKA
MNTPQ TIOAUMEPWY EVIOXUHMEVN ME iveg udAou UPNAARG avtoxng Kat
akappiag.

TG paBdouc fiberglass mou xpnoLomoLoUVTaL 08 YEWTEXVLKEG EPAPHUOYES
KB WG KoL €pya TOALTIKOU nXaVLKoU, cuviBwG ETUAEYETAL N TTOLOTNTA VWV
valou E (electrical). Ot iveg E-udlou xapaktnpilovtal ano KaAr avtoxn Kot
akapdia, upnAo Adyo avtoxnc-papous, otabepdTNTa SLOCTACEWY, KAAES
NAEKTPLKEC LOLOTNTEC, avToX N Kol avOekTikOTNTO 0T SLdBpwaon og Stddopa
nieptBaihovta (vypaocia, upnAr Beppokpacia KA. ).
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Many of the composite
materials 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.

Fiberglass bar profiles such as DURGLASS FL® and GLASSPREE®
are a similar type of composite material, consisting of a resin
matrix reinforced by strong and stiff glass fibers.

Fiberglass used in geotechnical and civil engineering
applications usually contain the E-glass type fibers (electrical).

E-glass fibers have a good strength and stiffness, a high strength-
to-weight ratio, good electrical properties and good resistance
to corrosion in various environments (high humidity, moisture,
heat, etc.).

GRFR1809S09



Texvikég npodiaypadéc DURGLASS FL® - GLASSPREE®
DURGLASS FL® - GLASSPREE® technical data

OLp@BSoL DURGLASS FL® StaBétouv uitpa mOAUECTEPLKAG pNTIVAG KaL
elval oxedlaouéva yla mpoowplvy xprnon oe epapUoyEG OMwE n
evioyuon tou petwmou ekokadng onpayywv, n evioxuon epeatiwv
ekkivnong kot teppatiopol TBM, TpoowpLvEG NAWGCELG TIPAVWY KATT.

DURGLASS FL® bar profiles are manufactured with polyester resin
and are designed for temporary use in applications such as the
reinforcement of tunnel excavation front, reinforcement of TBM
shafts, temporary slope stabilization etc.

Ol paBbol GLASSPREE® ¢pépouv pRtpa BUVIAECTEPLKAG PNTIVNG Kal
eival oxedlaopéva yla Hakpac SLAPKELAG Xpron o EPAPHUOYEC OTLG
omoleg amatte(tat n o vOekTKOTNTA KAl av Tox 6 T n SldPpwon
(oupmeplhappavopuévng tTng avioxng oe dtadopa XNULKA N
TapApEVOVTA pEUATA).

GLASSPREE® bar profiles contain vinylester resin matrix and have
been designed for long term use in applications where the
durability and corrosion resistance are of great importance (incl.
resistance to chemicla agents and stray currents).

Thus, GLASSPREE® can be considered suitable for use in permanent
applications and can be considered as alternative choice to steel
bars or even stainless steel.

M'auto ot paBdol GLASSPREE® pmopoulv va BewpnBolv KatdAAnAeg
YL LOVLUEG EDAPUOYEC KOL VA QVTLKATOOTHGOUV XaAUBSWeS pdBdoug
1 KOO KOl AVOEE IS WTEG.

GRFR180909

DURGLASS FL® - GLASSPREE®

E131k6 Bapog

ASTM D 792 3
Specific weight 1,9gr/cm

MePIEKTIKOTNTA OF iveEG UAAou

. > 70 %
Glass fiber content

E@eAkuoTik aVTOXA o1y p 3016 750 - 1.000 MPa
Tensile strength

MéETpo eAaoTIKOTNTAG ASTM D 3916 40 GPa
Elastic modulus

Empnkuvon ASTM D 3916 > 3%
Elongation

A1aTPATIKA avToxn > 100 Mpa

Shear strength

* Oumpodiaypadég Suvavral va tpormornonBolv xwpig npoeldomnoinon
Specifications may change without prior notice



XapaKTNPELOTIKA KOl TTAEOVEKTI AT UOAOVNULATWV
Characteristics and advantages of fiberglass

Ta vahovipoata DURGLASS FL® kot GLASSPREE® mapdyovtal og
SLaTopEG SLadOpWY YEWUETPLWY KOL KITOopoUV Vo xpnotdornotnfouv
QUTOVOUQ 1) 0€ GUVSUAGCUO LE AAND EEQPTHATA OTIWE KEVTIPOSWPOUG
Kot BaABLOOCWANVEG EVEUATWONG KOL VO QTTOTEAECOUV TIPONYHEVA
CUGCTIHOTO EVIOXUOEWG ES 0D WV KL KATOOKEU WV.

Ta kKupLOTEPA TAEOVEKTAMOTA TWV VaAovnudtwv DURGLASS FL® kot
GLASSPREE® guvoyilovtalota akolouvba:

e udnAn edpeAkuotik avtoxf mou sfaodalilel Tnv doption Twv
PAaBSwv e peyaha poprtia,

e avtoxh otn Stafpwon mou ta KaBLoTd KataAAnAotepa art’ OtL Tov
XOAUBSWO omALopo. ElSika oL ekb0oelg GLASSPREE® eveikvuTal kot

ylaxpAon o€ LOVILEG EPAPHOYES,

e koPovtal eUKOAa Wote va armodpelyovtal oL eKTeETAUEVES GOOPEG
otov g€omMAlopd ekoKadng Omwg T.Y. o€ ePapUoyEG NAWCNG TOu
UETWTOU onpdyywyv, Slelpuvon TUAOTIKWY CNPAYYWY, OTALOUOC
bpéatwvTBM,

e gival avOektikd o UPNAEG QKTWVIKEG TUECELG KAl WUITOPOUV Val
xpnotpomnotnBolv oe cuvduacud pe BaABLOOCWANVEG EVEUATWONG
ETUTPEMOVTOG TNV TAUTOXPOVN evioxuon ue fiberglass kal elomiéoelg
TOLUEVTEVEUATWVY A pNTVWV pe uPNAR Ttigon,

® £XOUV HIKPO €L8LKO BApog (mepimou 1/4 Twv avtioToxng avIoxng
XOAUBSWwvY paBSwv) ou SleukoAUVeL T Slaxeiplon oto pyotddio
KoL €€0LKOVOUEL KOOTOG o€ Samaveg petadopdg,

e oLpaBdolLdlabétouy enictpwon XAAAJLOKA G GOV TTOU AUEAVEL TO
OUVTEAEDTN TPLRNG TNG EEWTEPLKAG EMLPAVELAG TWV PABSWV KaL KaTA
OGUVETIELQ TIG OVATTTUOOOUEVEG SUVALELS TPLRNG UE TO TtepLlBAAlov
ETUTPEMOVTOG TNV MeyaAUTePn Suvatn petadopd Gpoptiwv oTLS iveg
vaAou,

e uPnAn sukapio TOU ETMLTPEMEL TO TUALYPA TwWV paBdwv ot
KOUAOUPEG WOTE va UmopolVv va petadepBolv papdot moAv
Meyalou prkoug, kaBlotwvtag £€tol duvath Tn XpRon Twv
voAovnuatwy oe el8IKEG eDAPHUOYES (T.X. NAWOELS UETWTWV
onpPAyywv o€ oAU peydAa Urikn €éwg kot 100 m).

DURGLASS FL® and GLASSPREE® 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 DURGLASS FL® and GLASSPREE® can be
summarized to the following :

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

e very good corrosion resistance that makes them a preferred
alternative choice to steel reinforcement. Specifically
GLASSPREE® is suitable for use inlong term applications,

e are easily cut so that extensive damage and wear to excavating
machinery and equipment is avoided which is important in
applications such as pre-confinement of tunnel excavation face,
enlargement of pilot tunnels, reinforcement of TBM shafts,

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

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, thus increasing the developed friction forces permitting
greater levels of load transfer from the environment to the glass
fibers,

o are highly flexible and can be rolled in coils, enabling transport of
very long bars, thus permitting the use of fiberglass in special
applications (e.g. tunnel excavation front soil nailing with bars of
lengthsup to 100 m).

GRFR1809S09



Nedia epappoywv kat poppéc DURGLASS FL® - GLASSPREE®
DURGLASS FL® - CARBOPREE® application fields and forms
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OLKupLOTEPEC EDAPHOYEG TWV UOAOVNUATWY
DURGLASS FL® kat GLASSPREE® cguvoiZovtal
OTLC aKOAOUBEG:

EuBUypappeg papdol
Straight bars

Atdéoiues SLatopés : oupmayns n koiAn kukAwn, ° i . . .
EVIOXULO ETWTTOV EKOKAL onpayywv
naparAnAeninedn, oxnua Y og prkn éwg kot 24 m Xuon K qu neavy
Available sections : solid or hollow round, rectangular, e Xpron wg MaBNTIKWY A TIPOEVTETAUEVWY
Y shape in lengths up to 24 m AYKUPWOEWG o€ Xahapd €6Adn, onpayyes,
dpeata TBM, mpavr, Tolkeia kat
Bepelwoelg
% KouAoupeg ® TIpoowpPLVH evioxuon Pppedtwy oTaOUWY
0) Rolls METPO TaL omtolal HETA TNV OAOKANPWON TNG
0 . , s
© ) ) . . ekokadn Ba StatpnBouv and to TBM
E AwaGéoiueg yla ta naparinAenineda npogiA ta omolo
o UITOPOUV va TUALYTOUV O€ KOUAOUPEG €ws Kat 200 m ° HéVLHEQ EVLGXUOELQ TTOGGAAWY KoL
r . ,
0 Available for the rectangular profiles that can be rolled p.l.KpOT[Cl.GG(I}\U.)V, ET[I.d)(lVSLwV
in lengths up to 200 m OKUPOSETNONG, SOKWV KAl TTAAKWV
KOTOLOKEU WV.
SUVOETAPEG
Stirrups The major applications of DURGLASS FL® and
» o ) o GLASSPREE® can be summarized to the
Avoixtd 1 kAetotd oxédia auvSeTipwvY, oAtkoU UnKoug foll I
Ewe kat 10 m ollowing:
Open or closed shape stirrups up to 10 m overall length e pre-confinement of tunnel excavation face

e use as passive or pre-stressed anchors is
loose ground, tunnels, TBM shafts, slopes
and foundations

MAéyuaTa

e temporary reinforcement of metro shaft

walls that will be cut by the TBM after
AwatiVevral mAéypata Staotaoewv Ewg 2,5 x 12 m, ta ontola completion of the excavation
UITOpOUV Vo UETaPEPTOUV UE PopTNYd I containers

Wire meshes

o . .
Available in sizes 2,5 x 12 m that can be shipped by trucks or pe.rma_nent reinforcement of piles and
via containers micropiles, concrete floors, slabs and beams

of constructions.

ZTOoIXEia ONAIGHOU

Reinforcing elements

OnALoUOG MUoOAAWY KAl ULKPOTTAOCAAWY SLAUETPOU ATTO
70 éw¢ 1500mm, kot OALOUOG SOKWVY UrKoug €wg 12 m

Reinforcement of piles and micropiles diameter ranging from
70 up to 1500m, reinforcement of beams up to 12 m




Zuunayng papdo¢ KUKALKAG SLatopng
Solid round bar profile

Ta Slaitepa XapakTnELoTIKA Twv vohovnudtwyv DURGLASS FL® kot E o B DopTio Bpad
o At Sc & . Pizovear ota EWTEPIKA SIAPETPOG optio Bpavong
GL;’L\SSPREE KUKALKNAG cupmayouqg dlatopng ocuvo O uter diameter Breaking load
akOAouBa:
, , , i , , mm kN
® CUUMAYNG SLATOWN, ETUTPEMEL EYKOTAOTOON O SLOTPAHOTA ULKPHG
Slapétpou, FL 12 12 75
o gripavelakn eniotpwon Me XaAallokh GUMO TTOU OQUEAVEL TIG FL 14 14 110
SUVAUELGTPLRNG Le To tePLBGAAOY, FL 16 16 200
o SuvaTdTNTATPOEVTAONG [LE X ON ELBIKWVY KEDAAWY ayKUPWONG. FL 18 18 240
FL 19 19 250 2
The specific features of DURGLASS FL® and GLASSPREE® bars of solid FL 20 20 300 %
round profile can be summarized to the following : 0
FL 22 22 380 o
e compact cross-section that enables installation in small diameter &
FL 23 23 390
bore-holes, 0
o superficial quartz sand layer coating which increases the frictional FL 25 25 460
forces with the surrounding grout, FL 28 28 550
e post-tensining is possible with the use of special anchor head FL 30 30 600
blocking systems.
FL 32 32 680
FL 38 38 850

EnioTpwon xaAaliakng aupou
Quartz sand coating

KevTpadwpog
Centralizer

Yalovnua

Fiberglass

ey , , , SWANVAKI evePdTwong

* OLmpodiaypadég Suvavtal va tpormonotnBolv xwplig pogdonoinon Grout injection pipe
Specifications may change without prior notice



KoiAn papdog KUKALKNAG SLOTOUAG
Hollow round bar profile

DURGLASS FL*®

EEwTepikn  AIGpETPOG Ta lailtepa xapoKTnpLoTikd twv vahovnudtwv DURGLASS FL® kat
S1GpETPOG onng ®dopTio Bpaliong GLASSPREE® ukAwkrig koihoug Statoprng ouvolifovtat ota akoAouba:
Outer Hole Breaking load 5 , , , 5 , ,
diameter diameter o oup.n’avnq LOTOWN, ETUTPETIEL EYKATAOTAON OE SLATPHHOTO MIKPAG
Sltapétpou,
mm mm kN
FL 22/8 22 s 250 ® ELOTIiEON EVERATOG SLOPEOW TNG KEVIPLKIG Ot TOU PO diA,
FL 22/12 22 12 200 o eripavelakn eniotpwon He XaAallok GUMO TTOU QUEAVEL TLG
SUVAUELG TPLRNG e To TtePLBAAAOY,
FL 24/10 24 10 300
% FL 28/14 28 14 360 ® SUVATOTNTOMPOEVTAONG LLE XPHON ELSIKWY KEGOAWV ayKUpwong.
% FL 28/18 28 18 270
0 The specific features of DURGLASS FL® and GLASSPREE® bars of hollow
FL 32/18 32 18 440 ) . .
£ round profile can be summarized to the following
[
U] e compact cross-section that enables installation in small diameter
bore-holes,
e groutinjection through the central hole of the profile,
Kevtpadwpog o superficial quartz sand layer coating which increases the frictional

Centrali . .
entratizer forces with the surrounding grout,

YaAovnua

Fiberglass e post-tensining is possible with the use of special anchor head

blocking systems.

EnioTpwon xaAaliakng aupou
Quartz sand coating

* Oumpodlaypadég Suvavral va tpormomnotnfoulv xwpig mposldomnoinon
Specifications may change without prior notice



PaBéog Statoung Y
Y shape bar profile

DURGLASS

Ta Slaitepa XapakTnELoTIKA Twv vohovnudtwyv DURGLASS FL® kot
GLASSPREE® §iatourgoe oxfjua Y cuvoyifovtat ota akdlouvba:

CUMIAYNG SLATOUN, ETUTPETEL EYKATACTACH OE SLATPHAMATO ULKPAG
SlapETpovu,

emudpavelokn eniotpwon pe YaAadlokn ARHO TIOU QUEAVEL TLG
SUVAUELG TPLRNG e To tepLBGAAOY,

nipodil pe peydAn e§wreptkn emipAaveLa Tou cUVTEAEL oTtnv
anoSoTkOTEPN HOPTLON TWV WV UAAOU AOyw TNG au§nong Twv
QVATTTUOOOUEVWY SUVAUEWV TPLRNG oTnV emLbAVELR

n WSlaitepn yewpetpia npodil dev anattei PooavatoAlopd tng
PABSOU EVTOG TOU SLATPHKATOG.

The specific features of DURGLASS FL® and GLASSPREE® bars of Y-shape
profile can be summarized to the following :

*

compact cross-section that enables installation in small diameter
bore-holes,

superficial quartz sand layer coating which increases the frictional
forces with the surrounding grout,

the Y profile has a very large external surface which results in
increased levels of frictional forces and thus more effective loading of
the glass fibers.

the special profile shape does not require orioentation of the bar
inside the bore-hole.

EnioTpwon xaAallakng auuou
Quartz sand coating

O npodiaypadég Suvavtat va tporomnotnBolv xwpig mpoeldomnoinon
Specifications may change without prior notice
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Y 35
Y 55F
Y 60F
Y 70

AlaoTaoceig
(A xB)
Dimension
(A x B)

mm
35 x 32
51 x 45
51 x 45
51 x 45

AIGpETPOG
onng
Hole

diameter

mm
12
12
12

®doprtio Bpavong
Breaking load

kN
350
550
600
700

Kevtpadwpog
Centralizer

YaAovnua
Fiberglass

SWANVAKI EVEPATWONG
Grout injection pipe

GRFR180S09
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DURGLASS FL

MAarog Nnaxog ®doprtio Bpavong
Width Thickness Breaking load
mm mm kN
FL 30x4 30 4,0 120
FL 30x5 30 50 150
FL 30x7 30 7,0 210
FL 35x5 35 50 175
FL 35x7 35 7,0 245
FL 40x4 40 4,0 160
FL 40x5 40 5,0 200
FL 40x6 40 6,0 240
FL 40x6,5 40 6,5 260
FL 40x7 40 7,0 280
FL 40x7,5 40 7,5 300
FL 40x8 40 8,0 320
FL 40x9 40 9,0 360
FL 40x10 40 10,0 400
FL 40x12 40 12,0 480
FL 40x15 40 15,0 600

Quartz sand coating

PaBdog napaAAnAeninedng Statopng
Flat bar profile

Ta SLlaitepa XapakTnELOTIKA Twv voAovnudtwyv DURGLASS FL® kat
GLASSPREE® ntapaAAnAemninedng Statopng elvat:

nipodil dlatoung mou Slabétel peydAn e§wtepkn emipAaveLa Kal
yU'autd Ta UAAOVAHATO EMITUYXAVOUV WEYAAN Tpooduon HE TO
nieptBallov évepa,

vPnAfl sukapdia mou emitpénel to TUAYHA Twv pABdwv oe
KOUAOUPEG waOTe va Umopolv va petadepbolv paBdol moAU
peyalou unkoug, kaBlotwvtag £€tol duvatn Tn xpnon twv
voAoVNUATWY O€ €L8LKEG eDAPHUOYES (T.X. NAWOELS UETWTWV
onNpPAyywv og oAU LeyAAa Uk €wg Kat 100 m),

emidavelokn eniotpwon e XoAalokr AUUO TTOU AQUEAVEL TIG
SUVAUELGTPLRAG LE To tEPLBAAAOY,

SUVATOTNTA MPOEVTAONG LLE XPH 0N ELBIKWV KEGAAWY QYKUPWONG.

The specific features of DURGLASS FL® and GLASSPREE® flat bars can be
summarized to the following :

EnioTpwon xaAaliakng aupou

rectangular geometry that has large external surface area and thus
the bars achieve good contact with the surrounding grout,

are highly flexible and can be rolled in coils, enabling transport of
very long bars, thus permitting the use of fiberglass in special
applications (e.g. tunnel excavation front soil nailing with bars of
lengthsup to 100 m),

superficial quartz sand layer coating which increases the frictional
forces with the surrounding grout,

post-tensining is possible with the use of special anchor head
blocking systems.

KevTpadwpog

. Centralizer

YaAovnua
Fiberglass

SwWANVAKI EVEPATWONG
Grout injection pipe

* Ounpodiaypadég Suvavtat va tporononBolv xwpig mpoeldomnoinon
Specifications may change without prior notice



Zuotpata evioxuong dvo eninedwv paBdéwv ED
ED structural reinforcing elements with two flat bars

{

DURGLASS FL® - GLASSPREE

Ta Slailtepa XApOKTNPLOTIKA TWV CUCTNMATWY €vioxuong mou

: , ; Api1B. paBdwv Ailaor. ynapag  ®doprio Bpalvong
SlaBétouv Tevyog valovnuatwv DURGLASS FL® kat GLASSPREE®

: A Bar number Flat bar size Breaking load
napaAAnAeninedng Slatoung ivat:
3 ’ I 3 ’ I3 mm kN
o TiepLEXOUV VaAovhaTa LE TTPOIA peyAAng e§wTePLKA G e AveLag
KoL yL' QUTO T UOAOVAATOL ETLTUYXAVOUV HEYAAN Tipoaduon e TO ED 40 2 30 x 4 400
nieplBaAdov évepa, ED 48 2 30 x 5 480
o vPNAEGavtoxEgouaotrpatogAdyw xpriong elyouc papdwy, ED 56 2 30 x 7 560
e uPnAf sukapPia mou emiTpémel o TUAYUO Twv PABSwv ot ED 64 2 35 x5 640
KOUAOUPEG WOTE va prmopolv va petadepBolv papdot moAl ED 72 2 35 x 7 720 %
3 1 . 3 A ] [0)
usva)\ou'unkouq, KOLGL'GT(.OVTC(C sr’ol duvartn ’TI'] xpnon’ Twv ED 80 ) 20 x 4 200 0
voAovnuATtwy o€ eL8IKEC ePAPUOYEC (TL.X. NAWOEL] HETWNWV 0
onpdyywv og oAU peydAa uAkn €wg kat 100 m), ED 96 2 40 x 5 960 E
, . . . . i
o grmipavelak enioctpwon MUe XaAallokh GUHO TTOU OQUEAVEL TLG ED 120 2 40 x 6 1200 0]

SUVAUELG TPLRNAG Le To TtePLBGAAOY,

EnioTpwon xaAaliakng aupou
Quartz sand coating

® umopoUv va cuvduaotolv pe BaABLEOoOWANVEG EVELATWONG
DURVINIL® srutpénovrag thv tautdypovn evioxuon ue fiberglass kat
ELOTIECELG TOLUEVTEVELATWV | pNTWVWV pE UP AR Ttigon.

The specific features of DURGLASS FL® and GLASSPREE® structural
elementsthat contain a pair of flat bars are :

o fiberglass profile sections that have large external surface area and
thus the systems achieve a good contact with the surrounding grout,

o high system strength due to the pair of fiberglass bars,
e are highly flexible and can be rolled in coils, enabling transport of
very long bars, thus permitting the use of fiberglass in special

applications (e.g. tunnel excavation front soil nailing with bars of
lengths upto 100 m),

e superficial quartz sand layer coating which increases the frictional

forces with the surrounding grout, . AnooTarng
Spacer
e can be combined with DURVINIL® sleeved grouting pipes permitting .
. . . . . . YaAovnua
fiberglass reinforcement with simultaneous high pressure injection Fiberglass

of cement or resin grouts. . )
ZwANVAKI EVEUATWONG
Grout injection pipe

* Oumpodlaypadég Suvavral va tpormornotnfolv xwpig mposldomnoinon
Specifications may change without prior notice
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Zuotipata evioxuong moAAanAwv eninedwv papBdwv ES
ES sructural reinforcing elements with multiple flat bars

Tonog ApI6. paBSwv AIaoT. pndpag  dopTio Bpalong Ta dlaltepa XapakTnpLOTIKA TwV cuoTnudtwy evioxuong ES
Type Bar number  Flat bar size Breaking load rioAarAwv paBdwv napaAinAeninedng Siatoprg eva:
o kN e TeplEXouV valovrpata Le TPOdIA peyAAng e§wTePLKAG eMdAvELag
ES 35 3 30 x 4 350 KoL YL auTo ta cuoThipata ES emttuyydvouv peydin mpdoduaon Le to
ES 50 3 40 x 4 480 nieptBAailov évepa,
ES 505 3 35 x5 500 ® TIOTEVTOPLOMEVA CUOTALATA EEAPETIKA UPNAWV AVIOXWV,
ES 60 3 40 x 5 600
ES 70 3 40 x 6 700 e n uPnAn eukappia twv paBdwv mou TuAiyovtal oe KOUAOUPES,
ES 80 3 40 x 7 800 ETUTPETEL TN OUVOPUOAOYNON TWV CUCTNUATWY OTO EPYOTALLO OF
o . , .
8 ES 90 3 40 x 8 200 TIOAU HEeyAAa unkn €wgkat 100 m,
8 ES 100 3 40 x 9 1000 o srudavelakny eniotpwon pe XaAallakn GUUO TOU QUEAVEL TLG
T ES 110 3 40 x 10 1100 SuvapelgTPLPAG e To TteptBAaAloy,
L , ., . .
T ES 140 3 40 x 12 1400 ® umopouv va cuvduaotolv pe BaABLBOCWANVEG EVELATWONG
0 ES 180 3 40 x 15 1800

DURVINIL® grutpénovtag thv tautoxpovn evioxuon pe fiberglass kat
ELOTILECELG TOLUEVTEVERATWV ) PNTWVWV pe uPnAn Ttieon.

The specific features of ES structural elements are:

o fiberglass profile sections that have large external surface area and
thus the systems achieve a good contact with the surrounding grout,

e patented systems of extreme strengths,

e due to the flexibility of the flat bars that can be supplied in coils,
assembly of ES systems can be made at the job-site at lengths up to
100 m,

e superficial quartz sand layer coating which increases the frictional
forces with the surrounding grout,

e can be combined with DURVINIL® sleeved grouting pipes permitting
fiberglass reinforcement with simultaneous high pressure injection
of cement or resin grouts.

. KevTpadwpog
Centralizer
. YaAovnua
Fiberglass
SwANVAKI EVEPNATWONG
Grout injection pipe
. BaABIdoowARvag evepuaTwaong
Sleeved grouting pipe

* Ounpodiaypadég Suvavtal va tpormornonBolv xwpig npoeldomnoinon
Specifications may change without prior notice
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Pre-confinement & stabi

Katd tn onpayyormotia, mpoPArnuata otabepotntag kat kivéuvog
KATAPPEUONG TOU HETWTOU SLdvolEng umopouv va mpokluPouv Adyw
NG AMWAELAG TNG CUVEKTIKOTNTAG KOL aVTOXNAG Tou €8Addoug mou
T(POKAAELTAL OTTO TLG AVOTTTUGOOEVEG TATELG AOYW TNG EKOKADNAG.

Y€ QUTEC TG TEPUTTWOELG ElvaL amapaitnTo va:

® gvioxuBei n ouvekTKOTNTA KA AvVTOXH ToU £5AHOUG OTA TUAATA TNG
oNPAYYaG TTOU TTPOKELTAL VA EKOKADOOUV, Kot

e Tieploplotel Kot otaBepomownBel To pETwmo SLAvoléng Katd TLg
daoelg ekokadngTNG orPAYYAS.

AUon ota avwtépw mpoPAiuata propei va 800l pe tn xprion
nAwoewv DURGLASS FL® 1 TwV MOTEVTIAPLOUEVWY OTOLXE(WV
aykUpwong. H evioxuon tou edddoug prnopel va entteuxBei oe Mol
peyala Babn éumpocBev tou peTwmou, xapn otnv duvatotnta
TPAS00NG TWV UALKWY O€ PeYAAa KN TIOU UItopei va Gptdvouv €wg
katto 100m.

ETAéyovTOg CUOTAMATA TIOU EVOWHATWVOUV Tou¢ BaABdoocwAnveg
DURVINIL® mapéxetal otoug pnxavikoug n duvatotnta va
€MITUYXAVOUV TO00 evioxuon tou e8ddoug pe toug RAoug fiberglass,
oG mapdAAnAa toug Sivetal n SuvatotnTo va BEATLWCOUV TEPALTEPW
TNV CGUVEKTIKOTNTO TOU TETPWHOTOC UE UEYAAN YKAUA EVEUATWVY UE
ETUAEKTLKEG KoL ETTAVOAXUBAVOEVEG ELOTILECNG LEYAAWY TILECEWV.

H eUkoAn komn twv valovnpdtwv eéacdalilel tov §pacTtikod
TLEPLOPLOUO TwV HOBoPpWV 0TOV EEOMALO O EKOKADNG.
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During the excavation of tunnels problems of stabilization or
collapse of the excavation front may occur, since the soil can lose
part of its cohesion and stiffness due to the over strains induced by
the excavation.

Inthis case it become necessary to:

e |ncrease cohesion and stiffness of the soil in the section of the
tunnelstill to be excavated

e Pre-confine and stabilize the excavation front during the
excavation phases.

Solution to above problems can be provided by the use of
DURGLASS FL® fiberglass soil nails or the patented structural
elements. Treatment of the front can be achieved in long depths
ahead of the front, due to ability of the systems to be supplied in
very longlengths (up to 100m).

Selection of systems incorporating DURVINIL® sleeved grouting
pipes, provides engineers the ability to both reinforce the ground
with fiberglass but at the same time to treat the ground with a range
of grouts while being in position to selectively and repeatedly apply
high pressureinjections.

Fiberglass is easily cut so that extensive damage and wear to
excavating machinery and equipmentis avoided.

GRFR180S09



GRFR180909

Due to the ability of fiberglass being easily cut without risking
extensive damage and wear to the excavating equipment it is
possible to utilize this feature in applications of tunnel cross-section
enlargement. Fiberglass can be radially installed from within a pilot
tunnel reinforcing the surrounding strata. Enlargement can then be
carried out by the excavators.

Similar procedure is followed for older tunnels which has to be
enlargedin orderto enable their use. For example, older rail tunnels
need to be enlarged in order to enable passage of the new trains or
tofitasecond track.
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Ailelpuvon TUAOTIKWV GNPEAYYWV
Enlargement of pilot tunnels
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Xapn otnv SuvatdtnTa €UKOANG KOTIAG TWV UOAOVNUATWY XWpPIg Tov
Kivéuvo ¢Bopwv ota pnxavnuota ekokadng, eivat Suvatn n xpnon
TOUG yla TV Stevpuvon ™G Slatopng onpdyywy. Ta valovhpota
TOTIOBETOUVTAL QKTWVIKA HECA OO ML TUAOTLKH OAPOYYO HLIKPNG
Slatopng evioxvovtag ta mepBailovia eSadIkd OTPWHOTA WOTE Vol
elvatduvatn n ekokadn Stevpuvonc.

Mapopola Sladikacia akoAouBeital og TAALEG GPAYYES TIOU TIPETIEL VAL
SleupuvBolv mpokelpnévou va elvatl duvatr n xpron toug. Na
napadelypa, mMaALEC oldnPOSPOULKEG OAPAYYEG ATOLTEITAL Va
SleupuvBolv TpokeléVOL va givatl duvatr n SEAevon TwWV VEWV
OUPUWV N otnv Tepimtwon Tou Tpénel va eykatactadel Seltepn
oldnpotpoyLa.




H xprion twv valovnudtwv DURGLASS FL® amote)el pla e€atpetikn
€TLAOYN TOCO QMO TPOKTIKAG OAAQ KAl OLKOVOULKNG amOPewWS yla
MPoowWpPLVN uToaTthpLen, evioxuon Sladpaypatikwy Toiwy Kat
Tolxiwvtumou BepoAivou.

Xdpn otnv Suvatodtnta EUKOANG KOTIAG TWV VOAOVNUATWY XWwPIg Tov
kivbuvo ¢Bopwv ota pnxavipato ekokadng, dev amatteitat n
adaipeor TOUG UETA TNV OAOKANPWGN TWV EPYOCLWV.

EWSKEG KeEPAAEG ayKUPWEONG UtopoUVv va toroBetnBolv aTo GKpo TNG
paBdou DURGLASS FL® emutpémovtag tnv Snuouvpyio madntkwv n
T(POEVIETOUEVWY aykupiwv. ETAéyovtag tn xprion tng moldtntag
GLASSPREE® T(TPpEMEL GTOUG UNXAVIKOUG TO OXESLACHO LOKPOXPOVLWV
ebopuoywv.

Ta valovipota DURGLASS FL® kat GLASSPREE® £xouv Suthdoia
£bEAKUOTLKN avToxr arod OTL o XAAuPag kaL tautoxpova eivat katd 75%
eladpltepa. AuTOG 0 oUVOUAOUOG LELOTATWY SleupUlVEL TLG
duvatotnteg oXeSLAOMOU TWV HEAETNTWY Kol mapdAinia
efaodaliletaln eUKoAN Slaxelplon TwWV UAIKWVY GTO EPYOTAELO.

16I
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The use of DURGLASS FL® fiberglass anchors and soil nails
represents a good solution from both a practical and economical
point of view for the temporary support and reinforcement of
natural slopes, Berlinoises and diaphragm walls.

Due to the ability of fiberglass being easily cut without risking
extensive damage and wear to the excavating equipment, there is
no requirement to remove them after the workis done.

Special anchorages can be used at the head of the DURGLASS FL® to
transform them in passive bolts or pre-stressed anchors. The use of
GLASSPREE® enables engineers for long term operation design.

DURGLASS FL® and GLASSPREE® have a tensile strength double of
that of steel, and at the same time are 75% lighter in weight. This
combination of properties provides engineers expands the
possibilities of use from design point of view and at the same time
ensures easy handling at the job-site.

GRFR180S09
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Pre-stress ground anchors - soil nailing
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H onpayyomoia pe Mnxavég ohopétwnng Komng (TBM, EPB
avtlotaduiong edadikng mieong, MKTAG aomibag) éxel avamtuyBel
paydaiatnv teAeutaia Sekaetia.

Mo Qo TG TO QMALTNTIKEG GACELG QUTAG TNG KATAOKEUAOTIKAG
peBBGS0U, gival OTL N NXovh OAOMETWIING KOTIAG TIPETIEL VO SLEAEVOEL
péoa amd ta ToL ia OMALOUEVOU OKUPOSEUATOG TTOU CUVOVTLOVTAL 0T
dpéata eKKWVAOEWC KAl TEPUATIOMOU aAAG Kol oToug Slddopoug
O0TOOUOUG TTOU KATAOKEVAZOVTOL OTNV TTopeia Tou TBM.

Auta ta dpéata kataokeudlovial cuvnBwg oe peyaia Badn kot yu
aUTo GEpouv Bapld omALopEVa TOLX IO WOTE va TTOPEXETOL N AmapaitnTn
uTtootnpLén toug e8ddoug ald Kal va avBiotavtal o eVOEXOUEVES
UEPOOTATIKEG TILECELG. Mapadoolakd 0 OMALOMOC TwV TOXlWwV UE
paBdoug veupoxaluBa kablota advvatn t SLATPNOCY TOUG Ao TNV
kedpaAn tou TBM kabwg autr Ba ATav KATAGTPODLKI YLOL TIG KOTITLKES
™G akpég. Etol, n poévn emloyn elval n Xelpokivntn Komp twv
oLdnpomAtopoU. EKTOG arod xpovoBdpa Katl KOTILOOTIKY, AUTH N epyacia
€YKUMOVEL peyalo kivouvo kabwg n adaipeon Tou omALoHOU LoXVALVEL
Vv katackeurn Bétovtag oe kivbuvo tOco Tov €§OMALONO OANA TO
KUPLOTEPO TLG LWEC TWV £pYalopéVwy. ELOLKA oTnV mepimtwaon LeydAwv
USPOCTATIKWY TILECEWYV, UTIAPXEL KivEuvog To vepd va Slamepdoel To
efaoOevIiopéVo TOLXIO KAl va €LOXWPNOEL EVTOC ToU GPEATOC
T(POKOAWVTOG ANV QL.
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Tunnel excavation using Tunnelling Boring Machines (TBM, EPB, Mix
shield etc) hasgrown alotin the last decade.

One of the most challenging phases during this construction
method, is when the tunnelling machine has to cross through the
reinforced concrete structures of the launching and termination
shafts as well as the shafts at the various stations built along the
TBMroute.

These shafts are usually built at great depths and must have highly
reinforced walls in order to support the surrounding ground and to
withstand the water pressure. Traditional reinforcement of the
shaft walls with steel rebars makes drilling through impossible by
the TBM cutting head, as the wear on the cutting teeth would be
enormous. Thus, only solution is to manually cut the steel
reinforcement. Apart from the time consumed by this process great
danger is imposed, as during the removal of the reinforcement, the
structure is weakened risking both the TBM machine but most
importantly workers lives. In presence of high water pressures,
danger is even greater as water counter pressure can suddenly
break through the weaken walls into the shaft causing water
flooding.
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Texvikn padakol opOaA ol - IpoocwpLvog OMALGHOG OKUPOSEATOG
Soft-Eye technique - Temporary remforcement of concrete structures
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Glass Fiber-Reinforced Polymers (G-FRP) like DURGLASS® and
GLASSPREE® offer a solution to above challenging construction
work. The so-called Soft-Eye technique, consists in substituting the
steel reinforcement at the locations where the TBM cutting head
will require to pass thought. G-FRPs have a high tensile strength to
permit their use as an excellent concrete reinforcement but at the
same time have a low shear strength and are easily cut by the cutter
teeth of the TBM head without imposing damages. Commonly the
technique involves during shaft construction the assembling at the
surface of the fiberglass reinforcing sections (called “cages”). The G-
FRP cages are then lowered into position followed by cement
grouting. The cage sections are commonly sized according to the
dimension of the TBM shield. The upper and lower sections of the
wall reinforcement are still made by steel rebar. The steel sections
and the G-FRP cage are connected by suitable overlapping length.

Nowadays, the Soft-Eye technique is used in several TBM tunnelling
projects around the world and is applied not only in diaphragm
walls, but also as reinforcement of piles and other complex concrete
structures.

| RN I

Ta lvomAopéva pelveg Yalou MoAupepn (G-FRP), érmwg ta DURGLASS®
Kot GLASSPREE®, amotehoUv pia eVOANOKTIKE AUGN yla TV avwTtépw
arattntky ebappoyn. H TeXViKn, emovoualOlevn wg n TEXVIKA TNG
MaAakng Kopng OdBOaApol (Soft-Eye technique), adopd tnv
QVTLKOTAOTOGCN TOU 6L8NPOMALOOU pe oTALopO G-FRP otig emudaveleg
ekeiveg mou mpokettat va StatpriosLn kedahr tou TBM. Ta G-FRP £xouv
uPnAn ebeAKUOTIKA avtoyr Tou ta KaOLoTd efatpeTikr mAoyn yla
OTIALOMO OKUPOSEUATOC Kal TOUTOXpOvVa Tapouctdlouv xapnAn
SlatunTiki avtoxn kot kéBovtat eUkoAa xwplc va mpokaAolv ¢pBopd
OTLG KOTITIKEG aKMEG TNG KEDAANG Tou TBM. Katd tnv edappoyn g
TEXVLKAG QUTAG Kal KATA Tn SLAPKELD KOTAOKEUNG TwV PPedTWY
cuvappoloyolvtal otnv enitdpdvela kKAwPoi ormAtopol G-FRP. Me 1o
MEPOC TNG cuvapuoAdynong, ot kKAwPol katapiBalovral ot TEAKES
Toug B€oelg. OLSLaOTATELG TWV KAWPB WV EEXPTWVTOL ATIO TIG SLOOTACELG
™G SLatopAg TG KeDAARG OAOUETWIING KOTIAG. ZTA QVWTEPO KOl
KOTWTEPQ OTPWHOTA TOU TOKIOU O OMALOMOG KATOOKEUATETAL Ao
paBdoug veupoxahupa. OLxaAUBSwol kat ot G-FRP kAwBol cuvéovtat
METOEL TOUG e KATAAANAO prKog eTikAAu NG,

SAMEPQ, N TEXVLKAG QUTH XPNnolydomoleital oe MOAAG €pya
onpayyomoiag oAOUETWIING KOTIG TNV UGAALO Kot epappoleTal OxL
povo oe Stadpayuatikd towyia, aAAG Kal 6€ OTALOOUE TTOCCAAWY Kal
AAAWV CUVOETWV KATAOKEV WV OKUPOSEATOG.

I 19
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GLASSPREE® in corrosive environment
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H oepd mpoidvtwv vahovnudtwv GLASSPREE® mapdyetal pe pia
€161k TOAUPEPLKN pntivn (BuviAeoTtépa) kal givat oxedlaopéva yla
XPrion O€ LOVIUEG EPAPHOYEG.

Y€ QUTEG TLG EPOUPHOYEG, T CUVOETA LVOMALOEVA TTOAU LEPT] ATTOTEAOUV
pila e€alpetikr) eVaANAKTIKAG EAOYH VT TWV MapadooLakwy VAKWY
evioxuong, mpoodEpovtal VEEG OXESLAOTIKEG dUVATOTNTEG OE €pya
TIOMTIKOU UNXAVIKOU KAl O YEWTEXVIKEG €dapuoyEG. H emleypévn
PNTWIKA UATPA TIOU Xpnoluomoleital ota mpoiovia GLASSPREE®
ETUTPETIEL TN XPNON TOUG TOGO o€ aAkaALkd meptBaAAov (okupodeua)
oANG Kol PETPLO €wG TIOAU SLaPBpwTIKEG CUVONKEG OTLC OTMOiEg
Stadopetikd Ba ftav amapaitntn N xpron LKWy xaAl Bwv.

H peydAn ykdpa SLatopwyv Kol 0 cuVSUAOHOC OUTWY, TAPEXOUV
TANBWpa emAOYWV yLa TG SLAddopeC OXESLAOTIKEG AVAYKEC TTOU UTTOPEL
va pokUouv oTa €pya.

Ta kupldtepa TAgoVEKTHUATA TwV valovnudtwv GLASSPREE®
cuvoyilovtatota akdouBa:

o AvOeKTIKOTNTA 0€ SLoBPWTLKO Kot OAKAALKO TtEpLBAAOVY,

o E&aLpeTIK XNKLKH avToXN,

e AsvmipooBdaAlovtat amnd YAwpLovia,

® AvVEMNP£00TA Ao padLOCUXVOTNTEC KOL LayVNTIKA TIESLQ,

o £EAIPETIKA LOVWTLKA UALKA (avOekTIkd otV yaABavikn StaBpwaon)

H xpron twv mpoidéviwv GLASSPREE® avti tou mapadoctakol
olénpomAtopol emidpépel T600 €€O0LKOVOUNGCN OTO KOOTOG
€YKATAOTAONC AAAA KL OTO KOOTOG CUVTHPNONG TWV KATOGKEUWV.
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GLASSPREE ® is a line of fiberglass products manufactured with a
particular resin (vinyl ester) designed to be used in permanent
applications.

In such applications, composite materials represent an excellent
alternative to common reinforcing materials, offering new design
opportunities in civil engineering and geotechnical projects. The
chosen resin matrix used to manufacture GLASSPREE® products
enables their use in either alkaline environment (concrete) as well
as in medium to strongly corrosive environments where otherwise
it would be necessary to use a special kind of steels.

The wide range of profiles and combination thereof, offer many
different solutions according to the different design needs.

The main advantages of GLASSPREE® products are:

e durability in corrosive and alkaline environments,

e excellent chemical resistance,

e chlorineionsdamage free

e transparency toradio-frequencies and to magneticfields,
o excellentinsulating material (no galvanic corrosion).

The use of GLASSPREE® products instead of traditional steel
reinforcement results in savings in both installation costs as well as
maintenance costs.

0771/
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Steel wire-mesh, strand anchors as well as reinforcing steel bars are
all subjected to corrosion. A particularly aggressive environment
reduces durability of concrete structural elements, leading to
serious maintenance costs. This problem has been underestimated
for years although it's enormous importance, especially for
structures and infrastructures of a certain importance.
GLASSPREE® is a reinforcement material with excellent features
and chemical durability that can solve definitely the problems of
steel corrosion. Choosing GLASSPREE® leads to remarkable cost
savings during the life span of constructions compared to
traditional reinforcement.

Some fields of applications for GLASSPREE® products are:

e Construction works in harbours, marinas, seaside walkways or
offshore structures,

e Reinforcement of permanent piles and micropiles,

e Permanentground anchors and soil nails,

e Bridge slabs that are subjected to de-icing salt treatment during
the wintertime,

e Sewage plants,

e Concrete elements for chemical, petrochemical or water
treatment plants,

e Reinforcement of final lining of tunnels,

e Rehabilitation of final lining of existing tunnels.

Ya)\ovr']uata GLASSPREE® o€ 8LaBpwTtikéG oUVORKEG
GLASSPREE® in corrosive environment
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XaAUBSwa UALkA evioxuong OMwWG CUPUATOTAEYUATA, ayKUpLa
cuppaATOCYXOivou Kot paBdot olénpomAlopol UTIOKEWVTAL o8 SLaBpwaon.
Je €VTOVEG SLAPBPWTIKEG CUVONRKEG N OVOEKTIKOTNTO KATAGKEUWVY QIO
OTALOMEVO OKUPOSEUQ LELWVETOL SPACTIKA TIOU 08nyouv Ge TOAU
ONUAVTLKEG Samdveg ouvtApnong. Autd To MPOBAnUa €XeL
UTIOEKTLUNBEL YL TTOAAG XpOVLIa TTapOTL Elval peilovog onuaociag, bk
YloL KOTQOKEVEG KOl UTIOSOMEG MEYAANG onuaociag. Toa voaAovhuota
GLASSPREE® gival UALKA evioxuong e e0ULPETIKA XOPAKTNPLOTIKA KAl
XNHUK 0VOEKTIKOTNTA KAl UITopoUv va €mAUCOOUV HOVIHA TETOLA
npoPAnuata StaBpwonc. EmAéyovtag valovipota GLASSPREE®
ETUTUYXAVOVTAL ONUAVTIKEG EEOLKOVOUNOELG KATA TN Stapketa {wng TG
KOTOLOKEU NG OUYKPLTLKA E TtapadooLakd UALKA evioxuong.

Mepwkd amo ta media edpappoyn twv valovnudtwv GLASSPREE®
elvau:

® gpyaoieg oe Alpavia, papiveg, mapabaldooloug melodpopous n
TIOLPALKTLEG KOTOLOKEVEG,

® OTNMALOHOG MOVIUWY TTACGAAWY KOL ULKPOTIGCOAWY,
® LOVILO ayKUPLO CUPLOTOCYXOLOU Kl NAWOELG,

® OTMALOMOG 0800TPWUATWY YEPUPWY TIOU UTIOKELVTOL OE XPAoN
GAQTOG YLOL QTTOTIAY WO KATA T XELLEPLVA TTEPiodo,

e otabuoienetepyaoiagAvpdtwy,

e oTOlXEla OTMALOUEVOU OKUPOSEUATOG OE €PYOOTACLA XNULKWYV,
TLETPOXNMLKWV Kol 0TaOpoUg eneéepyaaciag uddtwy,

® OTMALOUOG TEALKNG EMEVEUCNC GNPAYYWY,

® OMALOMOG TEALKNG eMEVOUONG UDLOTAUEVWY ONPAYYyWY TIOU
enokevalovral.



NS

GHE\SSWEE® for speaal apphCat«?ons

=il

\"\

'GLAssanEg”

Ta valovipata GLASSPREE® evdeilkvutal yla Xprion o€ €LOLKEC
ebOpUOYEG XApN OTNV €EALPETIKN TOUG OVOEKTIKOTNTA, TNV LOYVNTLKA
Kol NAEKTPLKAG Toug oudetepotnta. Etol ofjpepa MOANEG eL8LKEG
ebapuoyEg €xouv kataotel SuvatéG AOyw TNG UMaPENG UALKWY HE
TETOLO OUVEUAOHO LOLOTATWY OMwE Ta vaAovrpata GLASSPREE®. Na
napadeypa, eivat Suvati n evioxuon €dadwv Kal KATOUOKEUWV
avOeKTIKA 0T SLAPBpwon armd MAPAUEVOVTA PEVLOTA LUE TAUTOXPOVN
oubetepdTNTA O PASLOGUXVOTNTEG A UTIAPEN LAYVNTLIKWVY TIESIWV.

Mepikd arno ta nedia epappoyng twv valovnudtwyv GLASSPREE® rou
QTOULTELTAL AV TOXT O€ apapévovTa pev LaTa elval:

® MOVIUES NAWOELG KOVTA 0 NAEKTPLIKA KaAwSLa,

o MOVIUEG NAWOEL KL AYKUPWOELG KOVTA Ot OLONPOSPOULKES
YPOMUEG,

e Evioyuon mAdkog BepeAiwong LeTooXNUATIOTWY UPNARGTAONG.

Meptkd amno ta nedia epappoyng twv valovnudtwyv GLASSPREE® rtou
QTTOULTELTAL LOyVNTIKA OUSETEPOTNTAL:

e Evioyuon mAdkag Bepehiwong odnpodpopikwy otadbuwy,
e Evioyxuon mAdakag BepeAiwong umoyelwy otaduwy,

e Evioyuon mAdkag Oepehiwongdwpatiwv pacpatoypddwv NMR,

MUpyoLeAéyyou kal SLaSpopoL tpoxonednongagpodpopiwy,

e EpeuvnTIKA EpyacTrpLa OMou amatteital evioxuon pe Un-pUetarAiko
OTIALOO.

YaAovApata GLASSPRL]E® yo £l5lK8¢; ecbapp.ovsq

GLASSPREE® products are particularly indicated for special
applications, due to their great durability, magnetic neutrality and
insensitivity to electricity.

Therefore many special applications are nowadays made possible
due to the existence of materials like GLASSPREE® with this unique
combination of properties. For example, it is now possible to
achieve corrosion resistant reinforcement from stray currents with
simultaneous transparency to radio frequency or existence of
magnetic fields.

Some of the fields of applications of GLASSPREE® for stray current
protection are:
e Permanentsoil nailing close to electricity cables,

e Permanent soil nailing and anchoring in proximity of railway
lines,

e Slabreinforcementfor high voltage electricity transformators.
Some of the fields of applications of GLASSPREE® for magnetic
neutrality are:

e Slabreinforcement of railway stations,

e Slabreinforcement of underground stations,

e Slabreinforcement of NMR rooms

e Controltowersand airport runaways,

e Research laboratories where non-metallic reinforcement is
required.
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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
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