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Abstract

The objective of this research project is to study the behavior of pre-cracked reinforced concrete members
and to construct the theory of pre-cracked concrete under tension and compression. The work undertaken in this
research is the extension of doctoral dissertation that concentrated on the tensile behavior of pre-cracked
concrete. In this post-doctoral research, we focused on the compressive behavior of pre-cracked concrete. We
have conducted three experimental sets namely, 1. shear behavior of pre-cracked RC member with large amount
of stirrups, 2. failure behavior of RC member damaged by pre-cracking and 3. shear behavior of pre-cracked RC
deep beam. The experiments showed that pre-crack reduced the compression capacity but increased the tensile
capacity of concrete. The reduction of effective compression capacity depends on the relative crack width to
aggregate size ratio. The increase of tensile capacity depends on the width of pre-crack. On the contrary, pre-
crack could increase the deformation capability of concrete for both under compression and tension.

We also construct theory of pre-cracked concrete subject to tension and compression. The tension theory
is based on two basic theories, namely, 1. the theory of crack arrest and diversion and 2. the theory of shear
anisotropy. These theories explain that the pre-crack causes an anisotropic weak plane inside concrete. This weak
plane can delay, arrest and divert the generation and propagation of diagonal crack. This increased in the
effective tensile capacity. The compression theory is formulated based on two mechanisms, namely, 1. the
reduction in the effect contact area and 2. the degradation of compressive strength of concrete close to the pre-
crack due to micro-fractures. Through these two mechanisms, we have constructed a simple mathematical model
to calculate the effective compressive strength of pre-cracked concrete. We found that the model can accurately
predict the experimental results for both RC beams containing large amount of stirrups and deep beams.

The future research work should focus on the extension of the mathematical model to cover concrete with
multi-directional pre-cracking, the study of deformation capability of pre-cracked concrete and to incorporate the

mathematical in the compressive stress-strain model of cracked concrete in the finite element program.

Key Words: Pre-cracked RC beam, shear anisotropy, Deep beam
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Chapter 1 Shear Behavior of pre-cracked reinforced concrete beam
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Chapter 2 Shear Behavior of pre-cracked RC beam with large amount of stirrups
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Chapter 3 Failure Behavior of RC beam damaged by pre-cracks
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Sectional Properties Four- Three-
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Failure crack

Crack arrest and diversion mechanism
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Chapter 4 Behavior of pre-cracked RC deep beams
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AN919 4.2 MAFUTMWE uar MAuussdewresniisnau (Awinlaeldnmuanifdaguesain B1)

Shear span / effective depth (a/d) 2.54 1.23
Shear capacity of concrete (Vc) (kN) 149.3 210.6
Shear capacity of ties (Vg ) (kN) 274.9 0.00
Total shear capacity (Vi + Vg ) (kN) 4242 210.6
Yielding moment capacity (My )(kN-m) 1441 100
Yielding load (Py) (kN) 384.2 533.3
Shear failure load (P, ) (kN) 848.3 4213
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A5 4.3 NANNINAABNURNANY B6-B8

Beam 6
Beam 7 Beam 8
(control beam)
Type of loading
Damage Mode of Damage Mode of Damage Mode of
load (kN) damage load (kN) damage load (kN) damage
Four-point bending Flexural Flexural
o - - 274.87 300.48
(0 degree), 1" round yielding yielding
Four-point bending
. Flexural Flexural
(180 degree), 2 - - 256.82 291.9
yielding yielding
round
Ultimate Mode of Ultimate Mode of Ultimate Mode of
load (kN) failure load (kN) failure load (kN) failure
Shear failure Shear failure Shear failure
Three-point bending (crushing of (crushing of (crushing of
430.98 421.33 324.80
(0 degree) compression compression compression
strut) strut) strut)
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