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A Research on the Shotcrete Tunnel Application to Concrete
mixing PET Fiber
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ABSTRACT
Resently, Fiber Reinforced Concrete is used for not only preventing crack of concrete but also reinforcing
general methods. Steel Fiber and PP(poly-propylene) Fiber are usually used as fiber reinforced materials.
However, using these materials for shotcrete on Railway tunnel can cause some problems such as damage of
pressure hose and shotcrete rebound. In addition, Steel fiber is an expensive material and it can cause safety
problems during applying to shotcrete. PP Fiber can cause a problem in fiber balling during applying to
shotcrete railway tunnel construction.

A purpose of the research is applying a development of PET(Poly Etylene Terephtalate) fiber by recycling
pet bottles to the shotcrete tunnel exposed to explosion spalling. To investigate the reinforcement effect of
the PET fiber, some basic tests are accomplished to physical properties and explosion spalling by fire. As a
result of the tests, a concrete mixing the PET fiber has stronger resistance effect in the explosion spalling by
high temperature than another strong fiber concrete does, and that the former concrete is also equal or more
effective on the result of the above tests to physical properties like compression and strain than the latter

one is demonstrated.
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2.1 AHEAE

2.1.1 AHE, A4 £ &34

AHE = SAY] 15 RS EEWHEAMES AESIT. FEAE 2% 2.59g/cem?] ALE AHE-31S3]
i, FoZAE HYASF 13mm, U5 2.6lgem’ ¢ FEHSIAE ARG G54 2 AFA g
HE 98 9= 8 2729 AHE WSl AL EAFY EE7tE A A SAERTAIE AHEEE
t}.

2.1.2 A%

oA AREE Al A, PPAST, PETH AT & 350l ® 1S 77 Al tigk 4
54 2 594 A4S vUehd Ao, Ao dHdgde d¥ely, PPAF ¥ PETHF+ EF 4
AP o] oA e W] dolE AFo®E BASIT

I 1. AR AREE A AR B8 54
ks 7 o] (mm) A 5 (mm) @7l 1474 = (MPa)
ARCETS hooked end type 32 0.5 64 -
PP+ sinusoidal type 30 0.6 50 33
PETAI crimped type 30 0.6 50 90
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2.2.1 AHFZagE ¥
X 2 ARE £ ZaYE uigEA dES Yeld Aotk AWIE AFEES 400kgd} 450kg

o] 2% 0% FIRon FIFAEL 60% E 70%9) 2FFE S tt. PETAI 9 I8t 1<

Aal 71w wFozME AHE 450kg, FFAE 70% Z-ZAAN 4562 &It ow, AH WA e

g8 2 2+7F 0.5%, 1.0%, 1.5%% 3F3ch.

f
ol

f

E 9 gEAA AlFS KCI-SF105, 4% 2 QAT KS F 25660 o] AAsFSIT.
FEg AEA= 0100X 200mme] P78 FFFAAE ALEsIFon, FAAIFELS 150X 150%
500mme] Z}8 FAIAE ALESITE. T3k YA g A

o W/B | Gmax | S/a 9] 2 (kg/m’)

* (%) | (mm) | (%) | W C S G | AFE | 2dsHTA
400-60-0.5 988 | 666 7.0 2.00
400-60-1.0 60 930 | 660 14.0 2.67
400-60-1.5 972 | 656 | 21.0 3.67
400-70-0.5 180 400 155 T 500 7.0 3.00
400-70-1.0 70 1143 | 496 14.0 3.70

PET | 400-70-1.5 1134 | 492 | 21.0 4.00
e | 450-60-0.5 928 | 626 7.0 0.67
450-60-1.0 60 921 | 621 14.0 1.00
450-60-1.5 | 13 913 | 616 | 21.0 1.33
450-70-0.5 1083 | 470 7.0 1.25
450-70~1.0 1074 | 466 14.0 1.50
450-70-1.5 1065 | 462 | 21.0 1.75
2 | 450-70-0.5 202.5 1 480 T 0e3 470 | 40.0 0.75
o | 450-70-1.0 70 1074 | 466 | 80.0 1.25
=T 450-70-1.5 1065 | 462 | 120.0 2.25
pp | 450-70-0.5 1083 | 470 4.5 1.75
o | 450-70-1.0 1074 | 466 9.0 1.92
=T 450-70-1.5 1065 | 462 13.5 2.00
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O2E ARELEY dEAEete] BAE dvebd Zolw, 193 ol tid 4EAA AE A
S Ut Aot 4FAEE AAAFE £ A P 2 @s JEida e, AREYEY T
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MPET-450-70 W PP-450-70 OZA 7450-70
(@ PET-450-70 MPP-450-70 0 Z-450-70
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- qRedE%)
92 ARETE AHAE 93 ARETE 4HUA
PETAIS A|BIEZfof M2 QELE PETH 7 =M S0l e &FL =
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ol 10 51 10
0 0
0.5 1.0 1.5 0.5 1.0 1.5
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3.2. FAMEAE
dA oz AfE EUF LAYEL wdo] AAAIA LAY, FAATA, A F540l
o=, wde] AR Felle b D THol MdHAT. ols& Adshs HERA AMEShaL 9l
= Aol FAMA ol ZABE 1xitdo] AT w7t SAqUAYG AGE Yo A
S7H 2oy A e HE A&l
296 ~1R1e B4 AP AvE derd Aotk aweo RN Z4del $14L PETAR
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o) P4 A= gl Ao yehdth, 97 2 I8 ANASE ek Rolth, B4k PET
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21k,
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2. ASTM C 1018, Standard test method for flexural toughness and first-crack strength of fiber-reinforced

concrete
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