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88 : Planning and Tendering Stages for the 2" Tube of the Pfander Tunnel
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F<rH : Determining equivalent tensile Strengths of Steel-Fibre Shotcrete
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L 600 mm 375 mm
lg 704 mm Pp 400 mm
b 150 mm dy 800 mm
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Ref  iStandard/Guideling test setup test resultanalysis
Laistungskiasse Li (perfommance class) which is the
DBY beam 150 % 50 % 700 mm o ;
-Richtl] - flewy ral screngzh
] @ﬂa:ﬁi ey ceten 2 supports, span 600 men cmh;:cfi::::;c[fﬁs;nﬁcrseﬂ]nﬁﬁ deiived fram
sehlussentuur! - Final version,Germall'L}-, T-2008 thircl paint Iolad; k2 tien 3.5 mm residual loads Fae (6= 0.5 mm) and Fus (5= 3.5 mm) By
mnax, cantar ma statistical analysis
CRACD beam 330 % 150 % 150 mm ) ]
- 1 th dfor
$H :46:t:1rod formetallic fibre concrete — Measurd with bottom notch T = 25mm ﬁ;ﬁﬂ;zu;:Zﬁ;iT:::z;mS iaﬁsie;.s‘:? r:rn!
[E I ™ |3 supparts, span 500 mm - '
the flexual tensile strength LOR, residual, Europe, 12- centorload F CHIOD 1.5 (6 =122 mm), CMOD 2.5 (3 =2.17 mm) or
2007 max. center deflection 4 mim CMOD35 {5 =3.02 rmim)
ROF round panal diam 860 x 175 mm ]
- | T ion [J
K] :;mﬂsrsei f?&?;thad for Flexural Toughness of fibre | 1 r"‘ﬁpj""t supports diam 730 mm ?::-J dg:;:::mv: :::'52 ;:‘::qe&rzrua ;:: tgfi;::ﬁ:p; a: .
Reinforced Cencrete (FRC), USA, 2005 ‘;'::fc’eﬁ:ﬂ deflection 45 mm speciiied (eg. 5 = 5/10/20/40 rmm)
Standard bearn 250 % 1541 150 mm or ) )
ASTIM CIG09/CTH08M - 05, beam 350% 100 % 100 min rasidual eqguivalent flaxural strength fuderived from
4] |Standard Test Method for Flexural Performance of 2 supports, span 300 mm loatls P, at post-crack deflections LG (5 = 0.5 mm)
Fibre Reinforced Concrete (FRO), USA, 2008 third point losd F/2 and L#150 (8 = 2.0 mm)
toughness class E1-F3 depandent on the total energy
EFMART square panel 600 « §04% 100 mm - . N
- absarption (1] for deflection range &= (orlgin) ta
£ o . " . line support at whoke perimeter, 5 _2;]3 ion (1 ! v ferig
51 VBB guideline, Spritzbeton (shotorete ], Austria, with span 500 x 500 mm =25mm .

712004 load F (area 100 % 100 mm) defnition of 3 ensrgy absorption classss E1-E3 for
centarloa deile o 25 mm SFRS (aged 7 daysh Intended for use astemporary
friaK, Center Getisetion 24 m supportwith rock bolts
OO0 Doam 550 x 150 x 153 mm

RILEMTC 162 TDF . _ )

N . with bottom nateh T =25 mm [saw cuth post-crack equivalent flexural strenath fr darived from
18] Teit:r:;dfa'_g;a? E;h;:tshfz;ﬂm fibre reinforced 1 o pports, span 500 mm residual Inads f; ot deformation CMOD, = 0.5 mm
e I center load F (Ba, = 0.46 mm} and CAMOB:=3.5 mm fina=3.00 i)
ihal Hecammendatians, s Sarope mzx center daflaction 4 mm
fibre classes To1-T05 (5L5) and T1-T4 [ULS] dependent
4 o . VBB beam 500 150X 150 min on post-crack meant equivalent flexural strength fun,
vl CVBE guideline Faserbeton (fbre concretel’ Austria |2 s ppa:ﬁ.lspzln;tgc mrm derived from the residual lad at B =03 mm far SLS

/2002 third apoﬁm Ta ifD and from the enargy absorption between & =05 mm
fax. deflection 3.0 mm e = 3,00 mm for ULS
P erjuivalent flaxural strength and/or eneroy aksomption

[8]  |prEN 12488, Europe, 11-2002 {variaus) capasily {toughness} of = fbre seinforced slab
filre class which is the residual equivalant tensile
" i oo ot DBV beam 700% 10x 120 mm SEENGN e or LS aind ULS, clerived from the
] DBV-Merkblatt, Stah aserb-eton:n =codeof practice |2 supperts, span 600 mm prst-crack sneray absorption in the range from erack
steel fibre reinforced conarete’, Germany, 10/2001 ‘thlrdgo:lntlt?:;;!:mm deformatlon Bulo b= Ex 063 mm (5L5) 2nd unt]
- detection =8+ 3,15 min (ULS) by stetistical analysis
T373RTA RDP round paneldiam 209 x t75 mm e -
: toughness which s the total energy absarption [J] for
Test iethod T 373 - Determination of the Toughness | 3 third circle phvot supports dizm 750 mm shn _ "9y ”EI d [
il ) : ) deflection range =0 (origing to & as spedifie
af & Fibre Relnforced Shotorete Mix — RDP Tast, center load F (2.0 3=07 ’
’ ; 0. 5=0.72/433/10mm)
Australia, 212007 miax. certer deflection 45 mm
T374FTA
y beam 5530x 125x 75 mm
11 Test MEthUd.? Ira- Determlnaﬂc.m of theToughnass 2 supports, span 430 mm flexural stress at peak (crack)

ofa Fibre Reinforced Shoterete Mix —Centrally cenral load F

loaded Beam Test, Australia, 5/1992
EFNARC square panel 500 x 500 x 100 mm N .

. ) toughness which is the total energy absorption [ for

EFMARC: Eurapesn speclfication for Sprayed Iine support at whole perimeter, d Eﬂgection range & = 0 (origin] ml‘ag: 25 mm

[12] | Concrete, UK, 1996 and assockated guldelines, with splanjt;(hcsoomn;m o0 ) definition of 2 taughness classifications 3,5, ¢
UK. 1999 x::e;e%zméi'gg mmk mm int=nded for use as temporary support with rock bolts
: I EFNARC beam 600 125 %75 mm efinition af 4 strangth ciasses 1-4 anv 4 daformation
EFNARC: Eurapean specification for SP'BYEd 2 supports span 450 mm dasses { = 0.5/1/2/4 mm) depensertan the residual
[13]  |Concrete, UK, 19%6 and associated guidelines, . h fied erack deformation

U, 1598 third pointicad F/2 [153/150/150) flexural stress at the spacified post-cracl
max. deflection 4.0 mim i

318 Recommendation 162/8,5teel ilbre concrets’, . . N Deslgn value of the residual fexural strergth

. . Cireular or souare slak dimensions variable . gy
[14} |Sociétd suisse dasingénieurs et des architects, de pende:it 3 1 filre type and fibraienath derived from the energy absorption of the test
Switzarand, Edition 1992 . sample between crack width @=0tc @ =18 h}
ASTIM C-1G712-97, USA, 1957 preferred beam 350 x 100 % 100 mm roughness Indices b, he o, which are catalned by
15 |3tandard Test Methad for Flaxural Toughness and {equals 14 x4 x4 inch) dividing the total ares (energy absarption] uptoa
[1s] First-Crack Strength of FRC (outdated and raplazed | 2 suppports, span 300 mm deflection of 3.0{5.5, 10.5) times the first-crack

by ASTHC-1603) third pointload F/2 deflection by the araa (tranglel w) to che First crack

AST C-78

Standard Test Method for Flexural Strength of bearn Flesual stress at paak

. . paak [crach)
08 | oncrete, USA, 1984 foutdated and replaced by | third pointlosd £72

ASTIM C-1609]

bean 150150 500 mm equivalent flesural srength and toughngs, derived by
o JSCE SF«d, Mathod of Test for Flexural Strength and |2 supparts, span 450 the total energy absorption [fuwh UNTIE=L/150

Toughness, Japan, 1984

third point load Fr2
. center deflection 3 mm

{=3 rmm)




