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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+ag?) term inside the log as opposed to a
(R+ ag) as was used in model 2. The distance dependence of ¢ and 65 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, al0=0). It is accomodated
in the aleatory standard deviation.

11  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 o, Oy, Og
are all in natural log units.
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Mu:
For M < aj;

U= aj + az*(M-a11) + a6*(8.5-M)? + [az+as*(M-a11)] *In(sqrt(R2+ag?))
+ a7*F + ag*f;(M,R)*HW + ajo*f;(M,R)*FW

For M > agg

B = ap + ag*(M-aj1) + a6*(8.5-M)? + [az+as*(M-aj1)] *In(sqrt(R2+ag2))
+ a7*F + ag*f1(M,R)*HW + a10*f1(M,R)*FW

where f1(M,R) =

0 - forR<x,
(R—x;)
M-
f1IM,R) = 1 forx,2R<x; * alz—a?llil for a;; <M <a,
(x4 R) forx; >R >x, 1 forM>a;
(X4—x3)
0 forR=2x,

Sigma:
For M < by

G = by + by*(M-by)

For M = by

0’=b1

11 C-2



Sigma Mu:

oy = c1 + 2¥(M-cg) + c3*In(R+1) + ca*[In(R+1)]? + ¢c5*F

Sigma Sigma:
For M < dg
O0g = di + d2*(M-dy)

ForM=dy

oc =d1

11 C-3



Spectral Acceleration (g)

Campbell Rev3, (Pt Est Rev2), 7/6/97
Strike-Slip Faulting Attenuation, Horizontal Comp
Frequency = 10.0 Hz
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Spectral Acceleration (g)

Campbell Rev3, (Pt Est Rev2), 7/6/97
Strike-Slip Faulting Attenuation, Horizontal Comp
Frequency = 5.0 Hz
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Spectral Acceleration (g)

Campbell Rev3, (Pt Est Rev2), 7/6/97
Strike-Slip Faulting Attenuation, Horizontal Comp
Frequency = 2.0 Hz
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Spectral Acceleration (g)

Campbell Rev3, (Pt Est Rev2), 7/6/97
Strike-Slip Faulting Attenuation, Horizontal Comp
Frequency=1.0 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97

Strike-Slip Faulting Attenuation, Horizontal Comp
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Campbell Rev3, (Pt Est Rev2), 7/6/97

Strike-Slip Faulting Attenuation, Horizontal Comp

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

Normal Faulting Attenuation, Horizontal Comp

Frequency = 100.0Hz
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Spectral Acceleration (g)

Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting Attenuation, Horizontal Comp
Frequency = 20.0 Hz '
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Campbell Rev3, (Pt Est Rev2), 7/6/87

Normal Faulting Attenuation, Horizontal Comp

Frequency = 10.0 Hz
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Spectral Acceleration (g)

Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting Attenuation, Horizontal Comp
Frequency = 5.0 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97

Normal Faulting Attenuation, Horizontal Comp
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Spectral Acceleration (g)

Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting Attenuation, Horizontal Comp
Frequency = 1.0 Hz

'IO1 : ; i ‘
1 i ~ )
| RS
Pl . '
i | |
R : ‘
B
| [ i
10° : — :
i H 1 I l : I
—_——— 1
, ! i i N
N Ed
o
107
. E—
T f r ‘
N ! | ?
I
102 ‘
BEE f
| : ;
103 ‘ —
: i ' B ] | i ; t
l l by i i
i A
| IR
104
0.1 1 10 100 1000
' Seismogenic Distance (km)
o M50, FW o M50, HW
O M58 FW o MssHW . ﬁ°°"".’a” |
6 M85 FW 6 M6.5 HW anging wa
v M7.0 FW v M7.0 HW
A M75 FW A M75 HW
X M8 FW

Vol 11C 2.2- 6



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

Normal Faulting Attenuation, Horizontal Comp
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Campbell Rev3, (Pt Est Rev2), 7/6/97

Normal Faulting Attenuation, Horizontal Comp
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Campbell Rev3, (Pt Est Rev2), 7/6/97
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Strike-Slip Faulting Attenuation, Vertical Comp

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

Strike-Slip Faulting Attenuation, Vertical Comp
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Campbell Rev3, (Pt Est Rev2), 7/6/97

Strike-Slip Faulting Attenuation, Vertical Comp
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Spectral Acceleration (g)

Campbell Rev3, (Pt Est Rev2), 7/6/97
Strike-Slip Faulting Attenuation, Vertical Comp
Frequency = 5.0 Hz
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Spectral Acceleration (g)

Campbell Rev3, (Pt Est Rev2), 7/6/97 _
Strike-Slip Faulting Attenuation, Vertical Comp
Frequency = 2.0 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97

Strike-Slip Faulting Attenuation, Vertical Comp

Frequency = 1.0 Hz
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0.5 Hz

Strike-Slip Faulting Attenuation, Vertical Comp

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

Frequency

o
o)
o
S -1 - - T
4 v 0}
U 4 d \o
P /1 \\ 3
\\
vd A L — A=
\ . E
- J— \7 \D. 6 1% Ay Y G S k
' duun vd rdE o
e L >
—t Ve re c
‘\.\l 4 — a
A -t
be : : R
a 1 5 O
T TF A= © 2
LA 1 g g
L LAl o
/ S
;.\N;.i £
L R
1 O
17}
- . iRanE - NDNADDNY
A DANNDY
- - Saidug
WO NN o
.... s 5 T T S _ ==2Z=2=2=2=2
- -1- 1 onopPdx
-
- — o (] (@) o
- -~ -~ ~

(6) uoneis|gooy [enoadg

Vol 11C 2.3- 7



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

Strike-Slip Faulting Attenuation, Vertical Comp

=03 Hz

Frequency

- LLAMA AN LA g
PO PR - PR ) O PN G A A \ w\# - \HC!M ir.,,..N m
| = \w\mw\\ § )l >
i A \\| ( \\ ANl
i e WH AL & iy A !-\RI,
\\“ / ,,\\ 7 \\ i ( =
] [ A \mh‘«w;w‘illll AT \H 0 0 0 e ) ) A
\M\\\nm\ \.\ x L
-\i \\\ L/
1w W o nu._O n..UO AOM

(B) uoneis|aooy |esjoadg

Seismogenic Distance (km)

2=2=2=2==

Qo> aAX

Vol 11C 2.3- 8



1000

& A \ Vg ) Pe 3
A Nl LA 5 B S
——— . Nl\ q4 AL \W;l P 1 S — i
| . - \ . Y 4 AL ol \\y A L—
A i £
JEY SR S - _ V\:V A \\ E..:& I _ m\
\\ d \ e \ Q
a — ] e x\l\\: - - LA O
£ q \\ \ \ C
g L AR A A S
O \ bd \\ E\ \\ 2
w <1 I3 A o D
Ww .m - - S T - Y 49y A \ AN DO . Y S D S -~ —— (@)
12X o WL LA \,f I AN e (o0 ) (D ‘£
¢ 32 @
7 - i e N A A Y ; e — i g
~ & o
g 8 eI | 2
e s 2
c ] A= 11 o
B 2 w
W <
d o — -
~ £ . T SR R | R st I8 1 1 5 O s N VNNNDNG
o = _ . DHDBOGD
S N N O e AR R U N OO O D A I L0 G T 0 10 T 1 1 1 OO U B O i
2 8 2 ‘ o T A T - SRFSIS
% w = VWO MNN©
- O m || R T D A S==2=22=2
0 O
A T Tl ogopaXx
EX @
Sad

108
10°
10!
10°
2
0.1

107!
10

(s/w0) Ajooja Head

Vol 11C 2.3- 9



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

Normal Faulting Attenuation, Vertical Comp

Frequency = 100.0Hz
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Campbell Revg, (Pt Est Rev2), 7/6/97

Normal Faulting Attenuation, Vertical Comp
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Campbell Rev3, (Pt Est Rev2), 7/6/97

Normal Faulting Attenuation, Vertical Comp

- Frequency = 10.0 Hz
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Spectral Acceleration (g)
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Campbell Rev3, (Pt Est Rev2), 7/6/97.

Normal Faulting Attenuation, Vertical Comp
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Mu Residual

Mu Residual
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Campbell Rev3, (Pt Est Rev2), 7/6/97
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Campbell Rev3, (Pt Est Rev2), 7/6/97
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Frequency = 100.0Hz
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20.0 Hz

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

Campbell Rev3, (Pt Est Rev2), 7/6/97
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Strike-Slip Faulting Attenuation, Vertical Comp
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Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting Attenuation, Vertical Comp
Frequency = 100.0Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting Attenuation, Vertical Comp
Frequency = 20.0 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting Attenuation, Vertical Comp
Frequency = 10.0 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting Attenuation, Vertical Comp
Frequency = 5.0 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97
o Normal Faulting Attenuation, Vertical Comp
Frequency = 2.0 Hz

1.0
0.8 —
0.6 —
© P
£ TR
ey ! i
| K |
. 04 : " ’ - .
: : ' @o c) ‘ : :
o SR c M g P ° ‘
R i l ;
i e ? o L
| | b | o
I I o
0.2 : : . | I
T ; Lo
P ’ P
BEE Lo b : ¥
A R ‘ i
] | n : ol
: | Pl | Lot
0.0

0.1 1 10 100 1000
Seismogenic Distance (km)

¢ MS50,FW ¢ M50 HW - M50
o M58, FW g MssHW 0 memmmmeeees M5.8
e M65FW @ MsesHW 0000 0—===- M6.5
v M70FW v M7.0, HW - = - M70
A M75FW A M75 HW ————— M75
X MB8.0,FW —— " M80

Vol 11C 5.4- 5



Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting Attenuation, Vertical Comp
Frequency= 1.0 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting Attenuation, Vertical Comp
Frequency = 0.5 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting AttenuationVertical Comp
Frequency = 0.3 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97
Normal Faulting Attenuation, Vertical Comp
~ Peak Velocity
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Campbell Rev3, (Pt Est Rev2), 7/6/97

Horizontal Comp

Frequency = 100.0Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97

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

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

Horizontal Comp

Frequency = 1.0 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97

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

Horizontal Comp
Peak Velocity
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Campbell Rev3, (Pt Est Rev2), 7/6/97

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

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

Vertical Comp

Frequency = 10.0 Hz
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Campbell Rev3, (Pt Est Rev2), 7/6/97
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2.0 Hz

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

Vertical Comp
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0.5 Hz

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

Vertical Comp

Peak Velocity
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