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for Ga>2:

k=.9x+1+Ga (Eq. D)
where (Ga) is the average of the (G) values at the two ends of the column and (G)is:

Sum Ei/Lc Column
~ SumELI. Members in plane at one end of column

The (CG) values are determined by using the moment distribution factors at the top and
bottom of the column. '

For members hinged at one end and fixed at the other the effective length factor (k)
is taken as 2.1. ‘

Stiffness Parameter — EI
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The AASHTO procedure approximates stiffness vanations due to cracking, creep,
and the nonlinearity of the concrete stress-strain curve. Creep due to sustained loads
tends to reduce the effective value of EI. This is taken into account by dividing EI
by (1 + Bd) where Bd is the ratio of dead load moment to total load moment.

El=(Eclg/5+Esls)/(1+Bd) (8-43)

Based on information from the ACI Commentary (1), the YIELD program makes a
further modification to the stiffness parameter, (EI), depending on the percent steel
and the axial load load ratio, (P/Po) (see Figure 1). Most CALTRANS bnidge
columns have an axial load ratio, (P/Po), lessthan 0.6. Forsteel ratios of 1 to 8 percent
with axial load ratios, (P/Po), less than 0.6, the theoretical (El) varies from 1.9to 1.1
times greater than that calculated by the AASHTO equation (8-44). For 1 to 8 percent
steel with (P/Po) equal to 0.9 the theoretical and calculated (EI) are about the same. .
Straight line interpolation is used for steel ratios and axial load ratios that fall between
these boundaries, as shown in Figure 1. The net effect 1s to increase the column
stiffness, El, and thus reduce the amount of moment magnification.

The effects of slenderness are neglected by the program, when the slenderness ratio,
(kL/r), is less than 22 (8.16.5.2.5). When (kl/r) is greater than 100, the YIELD
program warns the user to either redesign the column with a larger cross section or
perform a special second order analysis (8.16.5.2.6).

COLUMN DESIGN BY YIELD SURFACE = YIELD












