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(52) Compressive Strength of Multi-layered Shotcrete
to Support Large Underground Structure
Toru Kawai
Tadahiro Kurata
Tsuguo Takebayashi
Takeji Okada

Shimizu Construction Co., Ltd.
Abstract

It is conceivable that large underground structures could be supported with
shotcrete, using the NATM concept. To obtain the required concrete thickness,
a jointed, multi-sprayed construction would be needed.

To confirm the feasibility of this approach, experiments were carried out
to examine its compressive strength characteristics.

Comparisons were made as to relations of t{he compressive strengths
between standard specimen and concrete sprayed, including size and shape effects.
Additionally, the effects on the compressive strength of shotcrete of varying the
spraying interval from one to 28 days, the number of layers from one to four,
and the mix proportions of the concrete, as well as of including wire netting at
the joints,were also investigated.

«

A compressive strength of 300 kg /e was obtained with a “rich” shotcrete
mixture, and the compressive strength of shotcrete is 25 to 44 percent lower than
that of standard specimen, Multi-layered and single-layered shotcrete showed
almost the same compressive strength characteristics,and the effect of using

wire-netting at joints was found to be negligible.
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