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where

3 1
3 * Py fmg(E; + 2 ) (6)

If the earthquake occurs in accordance with the Poisscy law at a rate \g per
year, the probability distribution Fg(a) is relatec to the probability dis-
tribution FAl(a) in the following fashion:

Fala) = expi=%[1 - fAl(a)J}
or (7)
FAl(a) =]+ %E'ln Fala)

Since a; indicates the minimyw. peak ground acceleration for any yround
shaking to be considered as an earthquake, Fyu,.(2,) = 0 and hence,
Az = = inFaleg). from £gs. 1 and 7, we obtai*

Faj(a) =1 - (a/ag) ™ 5 a 3 g (8)

Combining Egs. 5 and 8, and writing £ for ~§;} we obtain the probability
distribution and density function of Z in the following forms, respectively,

Fz(z) = 1 = (agz/a5)™
’ X =(n+l) for z 3 ag/ 9y (9)
fz(z) = a(ag/ag)(agz/ay)

4. PRUBABILISTIC REPRESENTATIUN OF MATERIAL PRUPERTIES

The resistance of shear wall structures depends primarily on the strength
of the construction material, namely concrete and reinforcing steel. The
strength of concrete and reinforcing steel are probabilistic in nature, Based
on Ref, 11, the waterial properties of concrete and reinforciny steel are sum-
marized 2s follows,

4.1 Concrete

The unit weight of concrete is taken to be 150 1b/ft3, Youny's modulus
and Poisson's ratio for concrete are 3,6 x 10% psi and 0.2, respectively,
The concrete compressive strenyth, f/, is assumed to be nomally distributed
with a coefficient of variation, CoV \f/) of 0.14 and a mean value at the
aye of | year, f¢,

fe = 1219 + 1,02 £y (psi) (10)
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The probability distribution of

T

a(m‘1 . u:!lnj} {vo)l b 0&teug (30)

is ylven by[lUJ
Fxmj(x) = expi- Vio VdE exp(-1/2 xz)j (31)

in which

: r——
“jo T 2x J:i El_ Pai"bj E[vpa¥opd

ana ny; 15 the a-component of (n ) and ELVgaVop) 15 the a-b component
of tne covariance matrix [Vygyol 0f {vglt)),

earthyuake, p can be computed by substituting kys. 29 and 30 into Eq.

For the X&:'tmt the shear wall structure i1s subjected to dead load and
22. 'l‘. ’

;gme\ =P, vy - T %6 0) (32)

Assuming the shear wall wil! not fai) under dead load alone, then r, s
positive ana PyYU*E) can be evaluuwud as follows:

o j’lmt ‘ . 2 |
PJ = ! : ‘l - exp(- Y jo" dE exp {‘ 1/?(11) }]"z(z)a (33)
min

where f:(z) is the density function of [ as shown in Eq. Y.
For the cese that the s ar’! 11 15 subjectea to deaa load, live load and

earthyuske simultanewusly, ¥ cen be computed by following the same
approach tor computing P} £

s
max max r.~d.\" .
Pf’D*LOE) .Jj i 3 1 - expl- ‘S0 d ml- ;/Q(J.TL) "]"ftlz)fz(z)dtdz
nin min
(34)
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Fig. 1. Representative Shear Wall Structure.
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Fig. 2. Probabilistic Representation of Loads.
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(b) Concrete Stress Distribution

(c) Rebar Stress Distribution

Fig. 4. Stress and Strain Distributions.
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