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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


mailto:amorn@siit.tu.ac.th

asUnamsaniiuaunaanlasanig

1. NSNARD

o UIUAY
1. uaressasnaasmAef A UL e nTe P AU RETNMENTIA mﬁﬂ@ﬂ%\uﬂu 5

pIE TVl

2. ngAnssumeAiinesa a.a.a. HdFuANIREINEAINTaLE AT 2

3. upressatiAErThsei AL eI IALAN 8

v
o o

AAglAMnmeassivdn 3 ganimenes Ranunsarllganudnlanasessasfnnsianisiuusaden 189AUABUNTALEENIMGN Y9N

A o 9 do = o , - a o 9 do o @ .
ﬂ’ﬂuﬂimmﬂﬂu’]ﬂi“uLLNﬂ\ﬁLﬂuﬁi’)ulﬂﬂal LA '1/1ﬂ@uﬂimmummuLLN'amﬂuzi'm’l,wy

2. NI UATUUUIIRBINNAUAAIENT

. - - Y v o Yy . - cd X 4
fRdelfanenguiiaimisneiunauanmasasiane fetwilvnua uaz ldaiisuuuaraemadinmansidediulun Suuudians
neptinranimauannilidlidegluuiuwnuiianese ana. wuudiasmeadinAansiacsasliliugsielline liianugnseamnng

P
ANATALIARNNTILAUT A

3. mMsAnusAa bl

a o o

e X 44, z
middeiinlugeddetuniauladsil
3.1 NAT89REFINAIFAANNITIENTIRIAY A.6.A.

3.2 NIWAULLLAN AN NATIAA RS T e AN AR LIRS ATeIARUAT AN E TRt 5 AT ua e RN

3.3 madszgnAuuuanasmisadaanii s luldsunsulwluidauusminelflunsinssilassairsneunia

4. HRANINbAAINIUIAE

4.1 Tisavipat J., Pimanmas A. and Pornpongsaroj P. (2002): Effect of pre-cracking on change of failure mode of
reinforced concrete beams, In Proceeding of the 2" International symposium, Asian Concrete Forum, Seoul,
November 2002.

4.2 Tisavipat J., and Pimanmas A., “Effect of pre-cracking on shear capacity of beam with large amount of
stirrups”, Proceeding of the first National Concrete Conference, Kanchanaburi, Thailand, May 2003 (In Thai)

4.3 Tisavipat J., and Pimanmas A., “Shear strength degradation of reinforced concrete deep beam due to pre-
cracking”, Submitted to the First International Conference of Asian Concrete Federation.

4.4 A. Pimanmas, J. Tisavipat and S. Tangtermsirikul, “Effect of pre-cracking on failure mode of reinforced

concrete members, Submitted to Magazine of Concrete Research (impact factor = 0.51)



	ÃËÑÊâ¤Ã§¡ÒÃ: TRG4580105
	º·¤Ñ´ÂèÍ
	¤ÓËÅÑ¡: ¤Ò¹ ¤.Ê.Å. ·ÕèÁÕÃÍÂÃéÒÇÅè�
	
	Abstract





