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Structurat Dynamics In Building Codoe Chsp 2l
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PART AI BUILDING CODES AND STRUCTURAL
DYNAMTCS

21.1 UNIFORM 9U'LDING CODE(UNITED STATES)' 1s94

21.1.1 Base Shear

The 1990 edition of the recommendations of ihe Structural e1-e]ryerc Att"*Ytio: :l
irrii"*i", f*"rptrated in the 1994 l)ndorm Building Code (UBC)' specify thc basc

shear as i

V1, = C,W (21' l ' l)

where W is lhe total de d load, and aPPljcahle Portions of other loads' and lhe seismic ;

ooetficienl,

^ c .t r = J i l

l  t <  {
6 =:l ]  32.75

t l

(21.1.2)

This coefficient conesponding lo R, = | is called the elastic seismic coefficieflil ']

c" = ztc

Cn is the product of three factors:

( 2 1 , 1 . 3 ) ,

L seismic zone factor Z = 0 4 fot zone 4. 0'3 for zone 3' 0'2 for zone 2A' 0'll for ':

zone 2B' 0'075 for zone l ' and'zejo--blapjg0-; the united state$ is divided into

si i } }r i ls  (Fig,  2l . l . l )
z. lmDortance facror / = 1.0 or L25, f s{.-m9!$!rustlrE!.1-:J, but for "essential

facilities" and "hazardous facilitics" / = l'25

3, The numerical coefficient C is dcfined as

(21.1.4) '

where Ir is the fundamental nfliurll vibralion period of lhe-'structurc tn secon$i ,
anJitre iire coefficienl $* 1,0. l '2, 1.5. and 2'0 for soil profile's 51' S:' Sr' an-d Sr'

r..pttiittfy, O"n*d in the code, Thcse coefficicnts account for local soil effect!

on eanhquuke ground tntrtion. il k)Pic not covered in this book'

For the fundamentll natural period of vibration the code provides the formula

I  l l  ,  , ,u? I ' i ',r=rrlrZfr,)
where u)i is the weight at rhe ith ffoor, and a; are the floor displacements due to slatic

application of a set-of lateral lbrces Fi at floor levels i = l '2""'N in an N'story

(21 .1 .5 )
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ie" -

3

Ir qr 7n, sec

Fl8urc 21.1.2 UBC (1994\t claf l ic (f ,  E l)  $eisrnic coefl icirnt C. fo.Z*0.4,, = I ,
s E ll and pseudo.accelcration A/g lot z =0,4,

21.1.2 Lateral Forces

Thc distribution of lateral forces ovcr thc height of the building is to be determincd from
the basc shear in accordance with the formula for the lateral (or horizontal) force at the
jlh floori

t . 2

0,8

q0

E o u
, !

with the exception that the force at the top floor (or roof) computed from Eq. (21.1.7) is
increosed by an additional force, the top force:

F1=(v6-r , )7 f f *n

f  0 rr <0.?
f l  =  10,07T1V6 0,7 < I r  < 3.6

I o.zsvr Tr z 3.6

(2r.1.7)

(2r. r,8)

wherc l; = height of the jih floor above the base, Thesc iateral forces are shown in
F ig ,  21 ,1 .3 ,

21.1.3 Slory Forces

The design values of.story shears, story ovenurning moments, and element forces arc
determined by static analysis of thc building subjected to the lateral forces defined by
the foregoing equations.
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