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Performance Evaluation of Organic and Inorganic
Fiber Reinforced Concrete in Tunnel Lining Structure
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Abstract

The tunnel structure is widely used for transportation in the mountain area. To reduce
the duration of construction and thus the expense, a tunnel excavation is often performed
simultaneously with a tunnel lining in in-situ. However, cracking of the tunnel lining may
occur arising from the vibrating impact in the excavation process. The present study
concerns the role of steel fiber and nylon fibers in tunnel lining concrete to reduce the
vibrating impact. As a result it was found that both the nylon fiber and steel fiber improved

the durability and physical properties of concrete.
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meba B =RoAE AR AR velaR A A v R E AFste] ALgsien], F&
g A0 BY, AHESE SoludS(hybrid) A BAE AUAS 20mme) HEES Agddon, 2
o ARy 2AYNEE A3 Al E2ld JH& Table 29 2t}

3. Alg 3.1.3 4

7 “% Zgo= Ao E814 442 Table
1.

31 A2 ME 37 2.

3.1.1 AME 32 232|E uf &

HE ¥E= AE(OPCE oS AREslion,

AlES] SBIE B BajA HAS Taple 13 2t} FaYES] AAVEAEE aA HE geld 3
e F2 FLEn e 24MPaclH, wWigiE=
o Table 49} 2t}
31.2 24 A=
Table 1 AIHEZS| st E 2 218 M2
Items Si02 Al2O3 Fes03 CaO MgO SO3 Ig. Loss Specific Blaine
Type (%) (%) (%) (%) (%) (%) (%) Gravity (cm?/g)
OPC 20.2 5.8 3.0 63.3 3.4 2.1 1.2 3.15 3.120
Table 2 =M el 22[d ME
Items Density Absorption Percentage of FM Unit Weight
Types (g/cm?) (%) Solids(%) o (kg/m?)
Fine Aggregate 2.60 1.01 56.8 3.0 1,475
Coarse Aggregate 2.62 1.78 65.4 6.9 1,741
Table 3 ZM7 % Zzloto|E 7ol =2/d ME
Items . ) Specific Tensile Elastic . Melting
Types Diameter Length Gravity Strength Modulus Stiffness Point
Steel Fiber 0.5mm 30mm 7.85 950MPa - - -
Polyamide Fiber 23m 20mm 1.14 896MPa 5.17GPa 103MPa 225T
Table 4 232/ E9| vfgt®
Ty Air S;‘llgjvp w/C | S/a Unit Weight (ke/m ) Ad1* | Ad2**
P I S I CO T I CO R I e s | o | sr | pr | ©% | (%
PL 0 0 0.5 0.0015
S30 30 0 0.6 0.0012
S30P4 4.5+1.5] 15025 | 51.0 48.0 179 351 848 922 30 0.4 0.7 0.0007
S30P6 30 0.6 0.7 0.0007
SBOP8 30 0.8 0.7 0.0007
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