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1. Introduction

This volume provides the results of the regression fits to Campbell's expert 
point estimates (Revision 2) using regression model 3 described below.  
Regression model 3 includes a sqrt(R2+a8 2) term inside the log as opposed to a 
(R+ a8) as was used in model 2. The distance dependence of ca and aa was 
removed since this was not significant.  

Notes: 
Based on reviews from Campbell of regression model 2 (vol 10C), additional 
saturation of the high frequency ground motion at short distances was 
included in the model. The distinction between footwall and hanging wall 
sites was not included in the median model (a9=0, alO=O). It is accomodated 
in the aleatory standard deviation.  

1.1 Functional Form of Regression 

Regression model 3 is based on the functional forms given below. The 
independent variables are: 

M = moment magnitude 
R = distance (in km). This is dependent on the expert's selected 

distance measure.  
F = mechanism flag (O=strike-slip, 1 = normal) 
HW = Hanging wall flag (1=hanging wall, 0 = not hanging wall) 
FW = Footwall flag (1=footwall, 0=not footwall) 

The resulting values for p are in natural logarithm of g for spectral 
acceleration and natural logarithm of cm/s for peak velocity. The a, (TV , aC 
are all in natural log units.
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Mu: 
For M < all 

ii=ai + a2*(M-all) + a6 *(8.5-M)2 + [a3+a5*(M-all)] *ln(sqrt(R2+a8
2 )) 

+ a7*F + a9 *fi(M,R)*HW + aio*fi(M,R)*FW 

For M > all 

=ai + a4 *(M-all) + a6*(8.5-M)2 + [a3+a5*(M-all)] *ln(sqrt(R2 +a8
2 )) 

+ a7 *F + a9 *fi(M,R)*HW + aio*fi(M,R)*FW 

where f1 (M,R) =

flI(M,R)=

0 

(R-x i) 
(X2-Xl) 

I 

(x4-R) 
(X4-X3) 

0

for R! x ,1

forx, > R> X2 

for X2 Ž! R:• x3 

for X3 > R > X

*

0 

M-al, 
a12 -5a1 1 

I

forM <a,1 I 

for a1] •!M:!a 12 

for M> a 12

for R Ž: X4

Sigma: 
For M < b4 

a = bl+ b2 *(M-b 4 ) 

For M Ž: b4 

a =b
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Sigma Mu,.  

CF1i = Cl + C2 *(M-C6) + C3*ln(R±1) + C4 *[ln(R+1)1 2 + C5 *F 

Sigma Sigma: 
For M < d4 

ca=dl + d2*(M-d 4) 

For M 2! d4 

aTcF = di

11 C-3
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Normal Faulting Attenuation, Vertical Comp 

Frequency = 0.5 Hz
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Normal Faulting Attenuation, Vertical Comp 

Frequency = 0.3 Hz

101

OPP 
IH I , I 

K A 

2 I 

3 F 

I I 

LII•' ______________ 

______ I! ,__ IT __________ 

F F.

1 100010 00 

Seismogenic Distance (kin)

SM 5.0, FW 
o M5.8, FW 
o M 6.5, FW 
V M 7.0, FW 
* M 7.5, FW 
x M 8.0, FW

*M 5.0, HW 
[3 M 5.8, HW 
G M 6.5, HW 
V M 7.0, HW 
A M 7.5, HW

Footwall 
Hanging wall

Vol 11C 2.4- 8

0 

1( 

c. 10" 
C/)

10"

0.1



Campbell Rev3, (Pt Est Rev2), 7/6/97 

Normal Faulting Attenuation, Vertical Comp 
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Vertical Comp 
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Vertical Comp 

Frequency = 0.3 Hz
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Vertical Comp 

Peak Velocity
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Strike-Slip Faulting Attenuation, Horizontal Comp 

Frequency = 100.0 Hz
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Strike-Slip Faulting Attenuation, Horizontal Comp 

Frequency = 20.0 Hz
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Strike-Slip Faulting Attenuation, Horizontal Comp 

Frequency= 10.0 Hz

1 10 100 

Seismogenic Distance (km)

M 5.0, SS 
* M 5.8, SS 
* M 6.5, SS 
V M 7.0, SS 
* M 7.5, SS 
x M 8.0, SS

Vol 110C 5.1- 3

1.0 

0.8 

0.6

E 
00

0.4 

0.2

0.0 
0.1 1000

M 5.0 
M 5.8 
M 6.5 
M 7.0 
M 7.5 
M 8.0



Campbell Rev3, (Pt Est Rev2), 7/6/97 

Strike-Slip Faulting Attenuation, Horizontal Comp 

Frequency = 5.0 Hz
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Strike-Slip Faulting Attenuation, Horizontal Comp 

Frequency = 2.0 Hz
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Strike-Slip Faulting Attenuation, Horizontal Comp 

Frequency = 1.0 Hz
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Strike-Slip Faulting Attenuation, Horizontal Comp 

Frequency = 0.5 Hz
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Strike-Slip Faulting Attenuation, Horizontal Comp 

Frequency = 0.3 Hz
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Strike-Slip Faulting Attenuation, Horizontal Comp 

Peak Velocity
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Normal Faulting Attenuation, Horizontal Comp 

Frequency = 100.0 Hz
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Normal Faulting Attenuation, Horizontal Comp 

Frequency = 20.0 Hz
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Normal Faulting Attenuation, Horizontal Comp 

Frequency = 10.0 Hz
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Normal Faulting Attenuation, Horizontal Comp 

Frequency = 5.0 Hz
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Normal Faulting Attenuation, Horizontal Comp 

Frequency = 2.0 Hz
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Normal Faulting Attenuation, Horizontal Comp 

Frequency = 1.0 Hz
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Normal Faulting Attenuation, Horizontal Comp 

Frequency = 0.5 Hz
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Normal Faulting Attenuation, Horizontal Comp 

Frequency = 0.3 Hz
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Normal Faulting Attenuation, Horizontal Comp 

Peak Velocity
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Strike-Slip Faulting Attenuation, Vertical Comp 

Frequency = 100.0 Hz

1 10 100 

Seismogenic Distance (km)

* M 5.0, SS o M 5.8, SS 
* M 6.5, SS SM 

7.O, SS 
* M 7.5, SS 
x M 8.0, SS

Vol 11C 5.3- 1

1.0 

0.8 

0.6

E 
0)

0.4 

0.2

0.0 L 
0.1 1000

M 5.0 M 5.8 
M 6.5 
M7.0 
M 7.5 
M 8.0



Campbell Rev3, (Pt Est Rev2), 7/6/97 

Strike-Slip Faulting Attenuation, Vertical Comp 

Frequency = 20.0 Hz
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Strike-Slip Faulting Attenuation, Vertical Comp 

Frequency = 10.0 Hz 
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Strike-Slip Faulting Attenuation, Vertical Comp 

Frequency = 5.0 Hz
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Strike-Slip Faulting Attenuation, Vertical Comp 

Frequency = 2.0 Hz
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Strike-Slip Faulting Attenuation, Vertical Comp 

Frequency = 1.0 Hz
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Strike-Slip Faulting Attenuation, Vertical Comp 

Frequency = 0.5 Hz
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Strike-Slip Faulting Attenuaton, Vertial Comp 

Frequency = 0.3 Hz
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Strike-Slip Faulting Attenuation, Vertical Comp 

Peak Velocity
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Normal Faulting Attenuation, Vertical Comp 

Frequency = 100.0 Hz
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Normal Faulting Attenuation, Vertical Comp 

Frequency = 20.0 Hz
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Normal Faulting Attenuation, Vertical Comp 
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Horizontal Comp
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Horizontal Comp
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Vertical Comp 
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