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A Numerical Study on the Behavior of Steel Fiber Reinforced Shotcrete
in Consideration of Flexural Toughness

Cho byoung ouk, Park yeon jun, You kwang ho, Kim su man and lim doo chul

Abstract Reliability in tunnel analysis is necessary to accomplish technically sound design and economical
construction. For this, a thorough understanding of the construction procedure including the ground-support
interaction has to be obtained. This paper describes a proper modelling technique to simulate the behavior of the
steel fiber reinforced shotcrete (SFRS) which maintain the supporting capability in post-failure regime. The additional
supporting effect of the steel support was also verified by 3-D analyses and a new load distribution factor were
proposed. The use of the plastic moment limit (PML) alone can eliminate the occurrence of the awkwardly high
tensile stress in the shotcrete and can successfully model the post-peak ductile behavior of the SFRS. But with
this method, moment is limited whenever the stress caused by moment reaches tensile strength of the shotcrete
irrespective of the stress by axial force. Therefore, it was necessary to find a more comprehensive method which
can reflect the influence of the moment and axial force. This can be accomplished by the proper use of "liner
element" which is the built-in model in FLAC. In this model, the peak and residual strength as well as the uniaxial
compressive strength of the SFRS can be specified. Analyses were conducted with these two models on the 2-lane
road tunnels excavated in class TV and V rock mass and resulis were compared with the conventional elastic beam
model. Results showed that both models can reflect the fracture toughness of the SFRS which could not be
accomplished by the elastic beam model.

Key words Shotcrete, Liner model, Steel fiber, Flexural toughness
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s | EAS A2 A A | Adpag] (um) | £3LE AGASLY (MPa) | AGAE HheH (MPa)
Aoy 2.97
£3YE ol 75 10.53 348 -
2w B
553 0.5 AL 152
AR 2.66 8142
23 E + R LA | o7 10.16 3.14 112.74
29y 135 133.70
e3¢ - 12.36 294.20
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12 520 0.08 1.041e-5 3.2¢3 3.0 3.0 17
4532 2% 12.15 0.12 1.440e-4 7263 3.0 30 17
33 15.63 0.12 1.440e-4 7.2¢3 3.0 3.0 17
13 5.20 0.08 1.041e-5 3.2¢3 3.0 3.0 17
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Hust AskaEzt

tete E9s) Ayt depAe gtk 18 9 3
3o WAPsH= YXE vehd Zlojck 2dd Ao
39 WAL THE olf aR|ES T F AT
o EAjeiRel Wt he om wekE,

I8 102 AL 100 B39 aelE g
Aekolq 2uEsx| g Aol 37X md
25 A9) ulag ATE Kol A & 4 Uem, SL
£ spring lineojch

19 99] 79 oA mae] dig Aol g Aoz
Uehgton] Heke} ofjseld mAEs 2t
shrh 25 SRRl sig 13} sig 29 Aol7} of
7 MPa 0] o7} ' Z24& o 4= Qltk o)A, sig 13

423

sig 2= 4] (®)014 AtEl ST E0] ArjEs e
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&< Ag T+ B Beam model PML model Liner model
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