
CONCRETE LIBRARY OF JSCE NO.17, JUNE 1991

DEFORMATIONAL COMPATIBILITY OF AGGREGATE PHASE FOR
TAPERING FLOW OF DENSE LIQUID—SOLID MATERIAL

(Reprint from Proceeding of JSCE, No.420/V—l3, August 1990)

Anura NANAYAKKARA Kazumasa OZAWA Koichi MAEKAWA

SYNOPSIS

The aim of this research is to clarify the deformational compatibility for
dense aggregate phase of concrete in tapered portions of pipe lines used for
concrete pumping. The deformational compatibility, which describes the
relationship between the strain rate of aggregate phase (particle assembly)
developing over a reference section and sectional mean flow speed of the
particle assembly, is indispensable for self consistent one-dimensional
computation of dense liquid-solid flow. In relating sectional averaged
invariant of strains to the mean flow speed of solid phase, dimensions and
shape of the pipe, the authors proposed a simplified compatibility, reduced to
one-dimensional condition, applicable to dense liquid-solid flow in straight
and taped section of pipe lines.

A.Nanayakkara is a lecturer of Department of Civil Engineering at University
of Moratuwa, Sri Lanka. He received his Doctor of Engineering Degree in 1990
from the University of Tokyo. His research interest includes analyses of
solid—liquid flow and computational modeling of fresh concrete pumping.

K.0zawa is a lecturer of Department of Civil Engineering at University of
Tokyo, Japan. He received his Doctor of Engineering Degree in 1991 from the
University of Tokyo. His research interests include development and
application of High Performance Concrete, and mechanical behavior of
concrete from fresh state to hardened state. He is a member of JSCE, JCI, ACI
and IABSE.

K.I\/laekawa is an associate professor of Structural Engineering and
Construction Division at Asian Institute of Technology, Bangkok, Thailand. He
received his Doctor of Engineering Degree in 1985 from the University of
Tokyo. His research interests include constitutive models for concrete,
cracks and reinforced concrete in-plane elements, structural analysis of
reinforced concrete and development of High Performance Concrete. He is a
member of JSCE, AIJ, JCI, ACI and IABSE. "

—1Z7——


























