REA (R
55607 20244F

CO, ZRW=RFFFaV I ) — MDD INT Y RMERIRHT

WA WA K SEAT

B L3

AFETIZCONT L BIRBILIC L 5T T Ly 223y 7Y — NREMEII V7)) — N OREEDINT 5 2 L1235
HLU. ffFa v 2y — bo@lBREORME Zic X 2 )37 ¥ FIKKRZ HiW & L2 EZBRN 2R 217 720 %
B it T. T3 2RI O EREICCOF ADFEALDZ iR, EXEHNEREFO 7Ly Y23y 7)) —HIC
CO AT AZRRM L 720 CODRMA M X 2 WKAF T FEBi &2 FERBBLOBEE b A VN TER L. WERESR ) N
VR RBALORELR ENOEBER K L /2 ZOER, COTAZRMUIZr —ATREML LW — A & X
THEBREDSEIM L. VN FERHIL2BER T T 2EB oMz UNY 2 FEROFIRICE D, K13 >~
7 ) — b THOKIER COHICHFGTEL I L5720,

CO,-Driven Technology for Reducing Rebound in Shotcrete Applications

Abstract

This study focused on enhancing fresh concrete and young-age concrete strength through carbonation with CO,,
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 CO, gas
to be added to the flowing fresh concrete within the pipe. Shotcrete spraying experiments, with and without CO,
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 CO, gas increased the initial strength and reduced the
rebound rate by approximately half compared to cases without CO, injection. Furthermore, while the degree of
carbonation (amount of calcium carbonate formed and CO, immobilized) was relatively low, it was demonstrated
that reducing the rebound rate could significantly contribute to CO, emissions reduction throughout the shotcrete

construction process.
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