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SYNOPSIS
For high strength concrete (HSC) beams, the influence on
deflection of two parameters has been studied-the modulus of

elasticity, Eg, and the longitudinal steel ratio, P . Four

stages of deflection were considered : cracking , dead,
; service, and failure loading. Ultimate flexural capacity as
well as flexural ductility were also included

Ten yeinforced concrete beams (180 x 270 x 2490) mm were

centrally loaded (span = 2200mm). Compressive strength was
(64.6 - 83.1) N/mm2 and longitudinal steel ratio was (0.52%-
6.56%) . Measurements included: beam deflection ; flexural
ductility index ; wultimate flexural capacity ; modulus of
elasticity of steel and concrete ; cylinder compressive
strength , f¢; concrete split - cylinder tensile strength,

. . fer ;3 steel yield strength, f,. .

For the first three stages {(cracking,dead,and service load),
beam deflections were predicted closely by three methods: .
Moment ~ Area, ACI, and British code methods. At the peak
load it was found that deflection predictfon was greatly
improved by incorporating the ratio of ( /) into the
egquations-leading to mean of (1) and coefficient of
variation (COV) of (9.7%),despite a range of (}ka) of

(0.086-1.12).
HSC beams have exhibited a reserve of flexural ductility

(flexural ductility index being the ratio of peak load

DF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

I1

deflection/tension steel yield deflection);The scatter in the
prediction of this ductility index was largely dissipated
when the ratio of (P/ ) was used in the equations—leading to
mean of (1) and (COV) of (15.8%).

HSC beam flexural capacity was safely predicted using ACI

recommendatiéns.British code prediction was more conservative
.The limitation of neutral axis depth to (0.5d),as indicated

in B.S.8110:1985,was found to be unduly conservative,

Increasing tension steel ratio , /D , led to improved
prediction of deflection, flexural ductility index ,and
flexural strength of HSC beams. However ,f2 , had no such

influence.

Using regression analysis of a large number of cylinder
tests led to an empirical relationship between E¢ and(fé ya.s
with mean of (1) and (COV) of (13.2%). Similarly,an improved
relatibnshiﬁ“ was found between f.t and (f:)ﬂ-ﬁg.with mean of
(1) and a relatively low (COV) of (6.2%). Both power values

- -~ (0.5 & 0.67) gave the best relationships for Ec and fet

respectively.
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