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'becnme more commnn. m the same t1me, the develupment of cuncrctc

technnlogy has made pomlble the pﬁrducuan nf h]gh strength wncrete (HSC)

it th-?f ."\\tlf.' IE.I"'-"

which is mamly used for construction of remforced concrete RO
compression members. Thus, there is an increased need for research on
reinforced concrete columns - especially HSC ones.

This thesis examines existing approximate procedures used to carry out
second - order analyses, and presents new procedures for design (or analysis)
and estimating the ultimate lateral deflection and the nominal capacity of RC
columns. Test results of 150 RC columns available in literature are studied in
this work. These 150 rectangular RC columns include short and slender
columns having normal and high strength concrete, tested under concentric
and eccentric short time loading. 131 of these experimentally tested RC
columns are slender, the rest are short. Test results are compared using
theoretical predictions of selected methods of column capacity. These methods
include current umversal codes {ﬁCI 318M-05 Code and BS 8110-97
Standards) as well as modlﬁcahnns suggested by many researchers In this
work, the flexural ngldlty (EN is investigated and a nmew expression i
proposed in this. work-to. predict. the maximum lateral dcﬂe;rtmn and th
nominal capacity of the: RC columns. In addition, the stress ;I;tensny factn
.-(ul) and ﬂle_rauﬂ ui’ Il]ﬁ: strﬂss blnck depth to the neun'al axls depﬂ:l {ﬁ{} ar
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has mnservauve pred:cuﬂn cf the

w'lum lateral deflection. . ... . ,,} i
The proposed me.thod in tlns wnrk resulted in conservative (mean'
-equals 0. 98) and has the lowest COV (23. 6 percent) for predicted the nominal
capacity for the RC columns. The ACI 318M-05 Code has over conservative
predictions (mean equals 0.8) with COV value equals 30.2 percent. The BS

8110-97 Standards have a mean value of (1.01) corresponding with Ccov

value equals 39.2 percent. A proposed modification to the BS 8110-97

approach has been ‘ntroduced. This modification has led to safe predictions of
column capacity (mean equals 0.95) for the vast majority of tests with a drop

in COV value equals 38.7 percent.
In addition, the analytical results of the ultimate deflection and the
nominal strength of the slender columns obtained by applying the considered
" methods in this work for the experimentally tested slender columns using the
expressmn for concrete modulus of elasticity (Ec) adopted by the ACI 318M-
' 05 Code was compared with the analytical results obtained using the
expressions of (E;) suggested by:(Carrasquillo et al. ]. It is concluded that th
_ expression of (Ec) stated in the-, ACI 318M- 05 Code results in best prediction
for the ultimate deflection and the nummal s1rengﬂ1 of the columns than th

i rcsults obtamed usmg the expressmq uf {E ). sugge:swd by. {Carrasquﬂlo etal)
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