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pxnt B). sonstltut~ the jculerat~on region of the 
I ror~ront~l  k r lgn  Response Spectr~. For frcquenclcs 
h~pher ~ l r r i ~  .i3 ips, the miulnrunl grtrund accelerat~trl~ 
llnc r r p ~ c w ~ i t s  tllc Uex~gn Wr\pt~:~s  Spectr~. 

'I llr. vcruc.rl ~.oltlporwnt Dcs~gn Wespollu: Spec1r;r 
c.orr~spuad~ng 1 0  the mutlmum horizonrd gruund 
ur~~r~lcrutrrm r~f I .O g arc h o w n  in F~gure 2 of this guide. 
The l~urncncd values of design displrements. velocities, 
and ;~~~rcleratiam in these spccira arc obtained by 
alulc~plylng the corresponhng values of the maximum 
hcrri,-tmrol gnrund motion (acceieratian = 1.0 g and 
daplrccrnmt = 36 in.) by the factors given in Table 11 of 
I his gu~dc. m e  d~splacement region liner of the Design 
Response Spectra are parallel to the maximum ground 
bsplaccment line and are shown on the left of Figure 2. 
T)le vclucity regton lines slope downward from a 
frequency of 0.25 cpr (control point D) to a frequency 
of 3.5 cps (control point C) and are shorn at the top. 
Ihe remaining two sets of l ina  betwen the fnquencia 
ill' 3.5 c p  and 33 c p  (control pant  A). with a bnak at 
i.L I'rcquency o f  9 cps (control point B), constitute the 
rscelcratlon regon of the  vertical &sign Rcsponx 
Swctra. 11 should be noted that the vertical Design 
Kcspunsc Spectra dues are 213 those of the horuontal 
k s ~ g n  Respmr  Spcctn for fmquenaa less than 0.25; 
lor lrequencicr b g k r  t h  3.5, t h y  are the same, while 
thr ratlo varws b e t ~ e n  213 and 1 for frequcncrct 
hetween 0.25 and 3.5. For frequencies lugher than 33 
cpr. I h c  Derrpn Ruponrc Spcara follow t k  maximum 
pound acoclcra tion lint. 

The horizontal and m t i u l  component Dnig 
Response Spectra in Figum I m d  2, rcspectirdy, of this 
pi& nncrpond to a muimum horizontal ground 
accclerat~on of 1.0 g. For sites with different 
accelerot~cin values s p a f w d  for t& design cuthqurke, 
the h i p  Response Spoctm W d  be linearly ruled 
fmm Figures 1 and 2 in poportion to  the spccifud 
maximum horizontal ground acceleration. For a i m  that 
( I )  are nlativcly dcw to  the epicenter of an expected 

a f t h q u ~ ~ e  or ( 2 )  h;r~c phyacd chmctemtus that 
could s~gnlfiantly affect the spectnl pattern of input 
motlos, sur.11 as bc~ng 11ndcr1a111 by pwr so11 Jcpalis. 
the prcxxdure deurihrd rhwe will I I ~ I  apply. In tllac 
a=, the lltwgn K a p ~ ~ u c  SpLlrr should hc JevclopcJ 
lnd~induirlly rcordlng to the s ~ t e  characteristux 

l 
C. REGULATORY PO6lT ION I 

1. The horuontal component pound Dewgn Raponv 
Spectra, without soil-structure intaaaion effects, of the 

I 
d 

SSE, 112 the SSE. or the O E  on e t a  underlain by rock 1 

ar by so11 should k linady scaled from Figure l a  in 
proportion to the nuximwn horizontal grand 
acccleraticm spedfvd for t k  m t h t p k e  c h  (Fire 
I corrapon4 to a maximum. hontantal ground 
acceleration of 1.0 g and accomprnying daplxemtnt of 
36 in.) Tht applruble m u l t ~ i a t i o n  facton and control 
'points are giien in Table I. For dampinl ntias n d  
included in F w  1 or Tabk I, a linear interpohtioa 
should be crsed 

2. Ihe m t i a l  component mound Design Raparr 
Spctra, without Idil-structure interaction ~~ of the 
SSE, 112 the SSE, or the OBE on s i ta  underlain by rock 
or by mil should be linearly scaled from F i p c  2' in 
proportion to the muimum horimntrl p l a i d  
acceleration spccifd for t k  cuthqulke c b .  (Figum 
2 k based on a muimum I&itu~migrmadocrrkratia, 
of I .O g and accompanying wrcemeal of 36 h) Tb 
applicable multiplication facton and umtd pints ue 
given in Table I!. For damping ntias not included in 
Figure 2 'or Table 11, a liacu interpohtion should bc 
used. 

'7% h e r  not apply to rites which (I) am relamely cbr 
to tlr e p h n t a  d UI r x p d  a n l q m k c  or (2) which brr 
pS*l cbrnctorircia cbrt a igrkrdy rrfcet. rbr 
r m n l  m m b D o n  d iapl notion TL R a p r  
Spcv l  for rucb ita rbwld be dardopcd or r w- 
hrir 



DEFINITIONS 

Rapaarr Spccbum IIIC;I~S a plot t t I  the nmxlrnutn 
rupBnre (acaleration. velocity. o r  bsplaanrat) of r 
family of idealized single-degrreuf-frccJI~t~~ damped 
oacillaton as a function of natural frrqwncles (or 
perrods) of the oscillaton to a specif~d nbratory 
motion inplt at tkir suppurts. When obtained from r 
recorded earthquake record. tk rapom spectrum 
tends to be irnylar, with a number of perks and 
nlleys. 

Ilcrpam Spdmm is r reltively smooth 

rclattonsh~p ohuitud by analyiinp. evalusrm~. and 
statut~cally wmhinmg a number of mbvidwl rap)nre - spectra derived ftum tk t t ~ n d r  of sigrifkml pst 
cart hqulka. 

Maximum ( p k )  Cmoad s p d c d  for a 
p n  site manr h t  value of the rccekntion which 
corraponds to ;wo pefiad in tk dmp mpomc rpectn 
for that ate. At zero psnod tk dr*ip mponaespeetn 
accclcntion is iQntid for dl damping vrhm and is 
e q d  to the d m r m  (&) pamd r&nsion 
spitied for h i  dtc. 

TABLE I 

HOR IZONTAL DESIGN R ES#)NSE SPECTRA 
RELATIVE VALUES OF SPECTRUM AMPLIFICATlON FACTORS 

FOR CONTROL POlNTS 

'Maximum lrould diqhocmeet is tJcn pmpatbnrlto m u h . m  
mud rodantian, and b M in for pound -ation of 1.0 ~ t y .  



VERTICAL DESIGN RESPONSE SPECTRA 
RELATlVE VALUES OF SPECTRUM AMPLlFlCATlON FACTORS 

FOR CONTROL POINTS 

' Maximum gound displawrnent is taken proportional -to rnaximum 
gnbuod r c ~ ~ l u ~ t i o n  and n 36 In. tilr pound accrleratPn ot' I .O wavily. 

' Awckration ;~rnpl~t-itm~n I'actors for tht. v~~t i ; ' r l  &sign rcspnnc 
yrctro am cqull to Ihow? l i ~ r  h v h n t a l ~ n  rcrpnsc spoctn at ;I g i m  
frcqucuy. whereas dirpbccmcnt ampttfioticm factors arc 213 those fur h r i -  
n~n t r l  design rerponu: rpactra. Thcs ratios & t w n  the amplfiation fadon 
fur the twu deqn nrpunv apatra are in rgacnrmt Mtb tho+ reamrn- 
in r d u m  1. 

'Tbcu values wc7c d u e  to make tha tabk wnnrtuU with the dis- 
currim I& rcrtial cnmpnIKots ia Section R of thb ;uide. 
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FIGURE 1. HORIZONTAL DESIGN RESPONSE SPECTRA - SCALED TO l g  HORIZONTAL 

GROUND ACCELERATION 
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FIGURE 2. VERTICAL DESIGN RES#)NSE SPECTRA- SCALED TO 1g HORIZONTAL 

GROUND ACCELERATION 


