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CO2-Driven Technology for Reducing Rebound in Shotcrete Applications

BE AT R EA

Yusuke FUJIKURA, Yukito SUEMATSU

@ ==
— ' SRS
a>JLwvo— 50
) Y 444 T L—>
£ 40 m CO, N
a>TLwvy— - Q 27
30
A
v A4 = :L\ 20
IR 3
““““ > oU— RS T 10
0
CO R~ Wiy U — bk
RS F D> OU— O DB DBEZE NV RERD ERIGR

AT TIFCO2lCRBDREEILIC KO T Ty 2TV I —OEMER IV U—hDBRENMENT ST E
([CEBUL MO 7U—bDOYERREDENEZNICRDUND U NMERZ B E U SRR ARG 2
1107z EEDM L CTHERT MG THOEXEICCOHADFAOZRET. EEENZRENFD I LY
223V IU—NICO2ARZERINUIZ. CO2DFINEFRIC KDY [FSRERZ RAFMRDEEEEN > RV T
SEHEL. IR U/ (D VR SREB{EDIEEBIFENDREZ LR Uz, TORER. CO2HRZRMUIET —
ATIEARMUIENT — AEENTHRBREOEIL UNDVRERE 1 /212 R T I ERNMFO N U
INDVREDHIRICKD R (DT IU—hTEORIFEFECOHEICEH S TEDILBHAN DI,

This study focused on enhancing fresh concrete and young-age concrete strength through carbonation
with COz, conducting experimental investigations to increase the initial strength of shotcrete and reduce
rebound. A gas injection port was installed in the pumping pipe of a shotcrete machine used in actual
construction, allowing COz2 gas to be added to the flowing fresh concrete within the pipe. Shotcrete
spraying experiments, with and without COz2 injection, were conducted in a full-scale simulated tunnel to
evaluate the effects on initial strength, rebound rate, and carbonation degree. The results showed that
injecting CO2 gas increased the initial strength and reduced the rebound rate by approximately half
compared to cases without COz2 injection. Furthermore, while the degree of carbonation (amount of
calcium carbonate formed and CO2 immobilized) was relatively low, it was demonstrated that reducing the
rebound rate could significantly contribute to CO2 emissions reduction throughout the shotcrete

construction process.
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