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This themed issue of the Magazine of Concrete Research includes

eight papers that have been chosen to reflect the diversity of

current research into structural concrete. None of the papers were

specially commissioned for the issue. A striking feature of all the

papers is that they involve experimental work, as well as

analytical modelling, which illustrates the continuing importance

of structural testing in concrete research.

Five of the eight papers are concerned with shear which is

perhaps the most researched of all areas in reinforced concrete

design. The article by Vaz Rodrigues (2012) addresses the signifi-

cant matter of the influence of yielding of flexural reinforcement

on shear transfer through cracks. This matter has come to the fore

with the publication of the draft fib Model Code 2010 (fib, 2012)

which is an important document as it is likely to form the basis

of future revisions to Eurocode 2 (2004). Model Code 2010

follows the recommendations of Collins et al. (2008) in relating

the shear resistance provided by the concrete to the strain in the

flexural reinforcement. This is a departure from Eurocode 2 and

the now withdrawn British Standard BS 8110 (2007) which relate

the shear resistance of members without web reinforcement to the

flexural reinforcement ratio. Vaz Rodrigues et al. (2010) have

previously raised the concern that statically indeterminate mem-

bers can fail in shear after the formation of the first plastic hinge

prior to reaching their design load. Considerations like these

suggest that tests on statically determinate beams may not be a

good indicator of the performance of continuous beams where

significant moment redistribution can occur following the

development of the first plastic hinge. Therefore, there appears to

be a need for further tests to study the effect of yielding of

flexural reinforcement on the shear resistance of continuous

beams.

The paper by Yang et al. (2012) is also concerned with the shear

transfer but this time with shear transfer through monolithic

concrete joints. In this case, concrete is modelled as a rigid–

perfectly plastic material that reflects the diversity of modelling

approaches for structural concrete. The paper by Motamed et al.

(2012) considers the influence of horizontal web reinforcement

on shear resistance. The article focuses on the contribution of

dowel action which is not widely considered in shear design.

The paper by Lu et al. (2012) considers the behaviour of

reinforced concrete dapped-end beams for which a softened strut-

and-tie model is shown to give reasonable predictions of shear

strength. In this context, it is interesting to note that neither

Eurocode 2 nor the draft Model Code 2010 relate the concrete

compressive strength in struts to their orientation or the strain in

the ties as suggested by Collins et al. (2008). This would seem to

be a significant omission since there is considerable evidence that

the compressive strength of struts in short span beams depends

upon the ratio of the shear span to the effective depth. For this

reason, the background document (BSI, 2010) to the UK National

Annex to Eurocode 2 limits the use of the strut-and-tie method to

cases where the ratio of the shear span to the effective depth is

less than 1.5.

The remaining paper on shear concerns the behaviour of non-

seismically detailed beam–column joints under cyclic loading

(Joyklad et al., 2012). This is an important issue as many

reinforced concrete framed structures in seismic regions have not

been designed to modern seismic codes. The article by Park et al.

(2012) is also concerned with the seismic design of reinforced

concrete. It considers the modelling of confined concrete under

combined axial load and bending.

The paper by Choi et al. (2012) considers the flexural perform-

ance of reinforced concrete beams with recycled aggregate.

Significantly, the performance of the beams with recycled

aggregates is shown to be comparable with that of beams with

natural aggregate. The paper by Al-deen et al. (2012) considers

the long-term behaviour of composite steel and concrete beams.

The tests specimens included six simply supported specimens

with a connection at mid-span and one full-scale continuous

beam with a connection at the internal span. The resulting

experimental data will be useful to researchers interested in

investigating the lack of realism in the simplified models used for

the design of connections in composite beams. The research

clearly illustrates the benefits of carrying out tests on models with

realistic boundary conditions where the observed behaviour can

be more complex than anticipated on the basis of tests on

statically determinate members.

Collectively, the papers in this themed issue illustrate the

indispensable role of experimental research in the essential

and continuous development of design codes. The concrete

research and code-writing communities should ensure that this

message is communicated to funding councils in this time of

financial cutbacks and strategically targeted research pro-

grammes.
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