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service-level lateral forces, or more detailed analy-
ses must be carried out. Member properties greater 
than gross section properties must not be used in 
determining lateral deflections under service-level 
lateral forces.
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Before its 2008 edition, ACI 318 addressed moment redis-
tribution by permitting an increase or decrease of factored 
negative moments above or below elastically calculated 
values, within a 20% limit. A decrease in the negative mo-
ment strength to 20% below the factored negative moment at 
the support might result in a change in the bending moment at 
the section of maximum positive bending moment by much 
more than 20%, with significant inelastic behavior probably 
accompanying this increase. ACI 318-08 places the same 20% 
limitation on changes in both positive and negative bending 
moments.

A new section 8.6, “Lightweight Concrete,” was added to 
bring about consistent treatment of lightweight concrete 
throughout ACI 318. The factor λ reflects the lower tensile 
strength of lightweight concrete, which may result in lower 
shear strength, frictional resistance, splitting resistance, bond 
between concrete and reinforcement, and increased develop-
ment length, compared with the corresponding properties of 
normalweight concrete of the same compressive strength.

In the first of two approaches to determine λ, the tensile 
strength of lightweight concrete is assumed to be a fixed 
fraction of the tensile strength of normalweight concrete. The 
multipliers are based on tests of many types of structural light-
weight aggregate. The second approach is based on laboratory 
tests to determine the splitting tensile strength f

ct
 of light-

weight concrete. That of normalweight concrete is assumed to 
be 6.7 fc

' . λ is then equal to f
ct
/6.7 fc

'  �* 1.

A new section 8.8, “Effective Stiffness to Determine Lateral 
Deflections,” was added. Section 8.8.2 requires that the lateral 
deflections of reinforced-concrete building systems resulting 
from factored lateral forces be determined by either:

a detailed analysis considering the reduced stiffness of all �t��
members under the loading conditions;

a linear analysis using (a) section properties defined in �t��
section 10.10.4(a) through (c) (section 10.10 deals with 
slenderness effects in compression members) or (b) 50% 
of stiffness values based on gross section properties. 

Where two-way slabs without beams form part of the lateral-
force-resisting system, section 8.8.3 permits lateral deflec-
tions resulting from factored lateral forces to be computed 
using linear analysis. The stiffness of slab members must be 
defined by a model in substantial agreement with the results 
of comprehensive tests and analysis, and the stiffness of other 
members must be as defined in section 8.8.2. In other words, 
no empirical stiffness assumptions are given for the slab 
members themselves.

According to section 8.8.1, linear analysis with member stiff-
ness determined using 1.4 times the flexural stiffness defined 
in sections 8.8.2 and 8.8.3 may be used to determine lateral 
deflections of reinforced-concrete building systems under 
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Notation

d
b
	 = nominal diameter of bar, wire, or prestressing strand

fc
'

	
= specified compressive strength of concrete

fcr
'

	
= �required average compressive strength of concrete

f
ct
	 = �average splitting tensile strength of lightweight concrete

f
y
	 = specified yield strength of reinforcement

λ	 = �modification factor reflecting the reduced mechanical 
properties of lightweight concrete, all relative to nor-
malweight concrete of the same compressive strength

About the author

S. K. Ghosh, PhD, FPCI,  
is president of S. K. Ghosh  
Associates Inc. in Palatine, Ill.

Synopsis

Significant changes have been made since American 
Concrete Institute (ACI) Committee 318 published 
the 2005 Building Code Requirements for Struc-
tural Concrete (ACI 318-05) and Commentary 
(ACI 318R-05). The changes in the upcoming 2008 
edition are summarized in this paper. In addition 
to changes affecting conventionally reinforced 
concrete, provisions affecting precast/prestressed 

concrete, including post-tensioned concrete, are 
enumerated. Only changes to chapters 1 through 8 
of ACI 318-08 are discussed in this article.
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