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ENTRY : SARAL GONZALEZ
DATE : 0b[16/242%
DyNAMIc MATER(AL PROPERTIES (ANTWED)

TTIFE DATA ((ONTINUED)

Fewees Z1 AND ZZ. 24w THE SAVE DATA THAN \s PUTTED IN FIGURES < AND

10. DATA BELONGING TO TUFF SAMPES OF THE SAME LYTholl eNC UNTT 1S INDICATED
BY THE SAME SyMBeL. TTRE- BECKTEL SAIC CMPANY (Z02) REPAT DIVIDED
THE TUFF SAMPLES INTZ % ARoUPS AULOFDINGT T2 DY ONTT WEILAHT . IN REVRES
2\ AND ZA. TUFF SAMPLES BELUNGINGT T Crroups )2 AND 2> ARE SHOWN IV

[LsD, (REEN AND GWVE RESPELTIVELY . THE ABOVE éreobpin b WAS (oSN
BECAVSE OoF THE 0BSERVED NELATONP PETWEEN s (0BTANED FeM ZC-
MEASYREMENTS ) AND DRY uNIT WEICHT, VAWES PV s AND DRY UNTTWEIGHT
AE PROVIDED IN TABLE 5. A (AENERAL- TREND S Inwess NG Vs wiTH

W CREASIN Ge DRy UNTE WELGHT WAS 0Z9ERVED (BELHTEL Al CoMPANY ,22).

CARVP | INWDES TUPF SPEUIMENS WiTt A Dy YNIT WEGHT BETWEEN 3310
AND 1T 7B Ao Vs BETWEEN (960 P1/sec AND 900 Fi/Sec (REFER T2
Ther= <)), TS Grovp 15 PRIMARLY (sMPPSED oF TUE DENSELY wewbed THF
UNTS TPcPN AND TPLPMN , AND THE MUDEPATELY T2 PENSELY WEWED UNIT

TP PV
“TABLE “] (rrov? | TVFR SPEAMENS,

Dry Unit

SEp Borehole | Depth (ft) Unit Weight
Name (poh)
UTA-23-C | RF#14 361.0 Tpcpul 133.5
UTA-23-D | RF#14 397.0 | Tpcpmn 146.0
UTA-23-G | RF#15 192.5 Tpcpul 144.9
UTA23-T | RF#15 | 1925 | Tpcpul | 1445
UTA-23-H | RF#15 322.0 Tpcpin 145.4

UTA.230 | RF#17 | 5756 | Tpcpul | 140.2 4 by oL[tv P4~

max
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0.5 O Tpern A % 6
o
04 Group 3: 3 \\ ] ;B 'S)-
O Tpern \ k 3 (%-
03 v Tpki o § &
N S F
02| — Standard Rock N o 2
-~ Sand (Lower Bound) N S N
01F Sand (Average) \'\.\'m..,: \\\\\\ S &
---- Sand (Upper Bound) ""'~-:'.';'.'L'.'_",~'::T..‘.:_~_ ~~~~~~ \E
0 i~ nnann . Al al el i
10 10° 10° 10 10°
¥ (%)
12 - e — oo it
— Standard Rock ,:'l ,-"i 74 P
----- Sand (Lower Bound) i i/ %
10F e Sand (Average) ,"l / _ %— §
---- Sand (Upper Bound) ,,' .ii m g
Group 1: / .ii R‘- ‘g
8r + Tpcpul i . F =
0 Tpcpmn ’ J é‘ &\
¢ Tpepln 0 B8
6 Group 2: s g §
+ Tpcpul 2z
O Tpern E.’ 8
4  Group 3: | \K §
Zz B
& S
13
10 e

g

(L
-

DRy UN T WEI&HT



32

N0 BYNAMIC TESTING WAS PERTPRMED ON THE DENSELY WELDED UONT TPCpLL .

ANP 122 P45, AND Vs @ETWEEN F000 BT/5ec AND G700 Br/sec. "RIS GerovP |g
PRIMARILY (OMPRSED 0F The MIDERATELY -T2 DENSELY WELDED TVFF UNTIS TRePUL

TRABLE (0. Lropp 2 TVPF Spmeles

Dry Unit
Weight
(pcf)
Tpern 120.9
Tpcpul 125.3
Tpern 124.5
Tpern 118.2
Tpern 117.2
Tpcpul 131.5
Tpcpul 1274

Sample

| Name | Borehole | Depth (it) | Unit

UTA-20-B
UTA-20-C
UTA-23-B
UTA-23-R
UTA-23-E
UTA-23-F
UTA-23-S

RF#16 189.5
RF#16 253.5
RF#14 241.5
RF#14 241.5
RF#15 27.3
RF#15 88.7
RF#15 88.7

Gur oifielrs

g u_.llb’”q-
Glgobht

CrroVP 2 W OIPES TUPE SpELIMENS WITH A DRY un 1T \WESH— WEGHT ™ pETWERN

Fo PCP AND A4 PUE, MND Vs BETWEEN ZAP Prsec AND A Pr/iec. THIS
CrRovP i, PRIMARILY COMPRISED oF THE NON\WELDED TUFF UNTTTPKL , AND Al

SOEB4/16/04- |

A TPCRN SAMILE wWhlLY 15 A MIDERATELY TP DENSELY WELDED TVFEF SAMPLE
UNIT” REFEL T2 TABLE || PR THE SAMPLE NAMES AND RESPELTIVE UNITS. N
TESTING WAY PELFRMED ON TMpT) SAMPRES FRM ME WHE Sre, which 19

ALso A NDNWELDED TUFF UNTTT

TARE ll. &rovp S TIFE SAMPLES.

Dry Unit
Weight
(pcf)
RF#16 | 1268 | Tpki | 808 | ,, ot.]\('\"A/
RF#16 | 1268 | Tpki | 788 | 2V~

RF#16 | 805 | Tpki | 915
RF#14 | 1045 | Tpki | 935
RF#17 | 4002 | Tpom | 86.0

Sample

Name Borehole | Depth (ft) Unit

UTA-20-A
T T UTA-23-Q
UTA-20-D
UTA-23-A
UTA-23-|

|

i
|
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“THE TUFF UV IS CENERALLY BEXHIBIT MIRE LINEAR- PEHAVIOR W C0MPARISAN -0
THE SIANDARD SAND AND 20tk LYRVES UP T0 STRAN LEVELS OF APPEOX MATELY
0-0| 7. BEYPND THESE STRAIN LEVELS TRE TUFE DATA APPEAR- "2 TREND Mote
NON- LINEARLy. “THERE APPEARS T° BE “oig Vf&fmjp’ IN BYNAMIC PERAVIOR—
WITHIN THE DATA A6 A WHILE A5 WELL A% \withiN BETWEEN SAmPLES FROM TTiE

SAME UTHOLOAIC UNTT. FoR EXAMPLE REFER 2 RAURES 1| AND (2, WHICH
rWT -TPerpul DA'\‘A./ FEuRES A1 AND 22 HWEVER , Do NOT PEVEAL A ZTpoN LT

THEIE BYypAMIc BeBRAVIOR- .

BVAWATION A= THE DYNAMIC WNTERAL PROPERTY DATA:

TTHERE 1> A LABGE UNCERTAWTY IN THE DYNAMIL BENAVIOR /P THE TURF SAMPLES

RETS THTING EQUIPMENT WHICH CANDUCTS TESTS OV SPELMENS OVER A SHEARINLT-
STUPIN RAGE 6F ARDUT (07 % T2 Suctityy mops ThAN (07! %, Tol
Some TURF UNITS, INJWPING T E- DEVGELY WELDED UNTS “TPEPMIV AND TPEALN

6 LM ‘ ELs OF ATPEOXIMATELY 0-005°%.. “E LARCHE
DATA % UMITED T2 STeAIN LEV IF Mrrimite e gé e AR
UNCEETAINTY IN DYNAMIC BéaAvlog,fMAw VE ACINIFIWLANT Tof VARCTERZ EARTH QUAKE

MITIONS WHICH MAy PRODVLE S TBAIN LEVELS BEYeND THESE "YALLES.

ONLy oNg AVWVIAL. SAMPLE WS DYNAMIALLY —TESTED . TORALY —TREFE JHMLD
€ MRS DAA @ PETTER CONSTRAIN THE SpigAR NeDULVD AND PAMPINGT RATIO

CVRVES,
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REFERENCES:

BSC | BECHTEL SAIC COMPANY ) 2007 (TEOTEZHNICAL DATA FOR A PTENTIAL VIASTE
HANDUNET BowOINST AND TR £rRoUND MoTioh ANALYSES Fop-"HE 0cA MvNTAIN SRE-

CunracterZATIeN PROJECT . ANL-ME—GeE - gpood3 REV . LAS VEGAS ) NEVADA!

BECHTEL Shle CoMPANY. ACC: poL. 2002013, 0135,

EDUPRO AVIL- Sy TEMS, 200( . PROSHAKE. VEFSUN [ (. SAMMAMISH, WA .

DAMPINGE FACTOLS, FOR. DYNAMIC ANALYSS, OF CPHESIONLESS Sobs JeUpMAL- o
GECTEANICAL ENGINEBRINGT, AScE , VoL W2, No. I, pp. 10141037

ADY mpnAL NOTES

Fevres = -0 21 WERE PUTTED |N MATLAR (VEBAON (-5.1  REWASE 1Z). THE
MATLA® PUTTING ROVTINES Zlluv.m AND —HofFm WERE USEP TO READ ANDAST
“THE PATA IV TAPLES 2,2, 4, (0,7 AND B “THESE MATLAL RALES ARE oN THE

Frinctep CD, _—
% o@[Ua }Qq/ /
- /
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(M Y4z % 06002.01.102. 4%),

N e Doe Geontehical KepaT, SHatk -wive (Vo). A Lompeesscon -Wave (V)

VELOGLY DA WAS Colle. 4D N Sevexal wzqu.
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 BemeenN Seukte pd FriewR ok Rom onE feevex Ti Aoiee.

3. S@:mmﬂwﬁﬁss of Surbaee Whves (sASW) whcH uses Dspoesiv

- Chacterisnes of Kafleach WAVES As Thay DeophbaTe Dntonbtt

At MeDium Beemise of Gl i LAgere> Mepiom Hapaenes
. Tolwnkd MeDELWG s usE TD DerELod  ONe-DmeNsSinaL MeDRs of
_ Sol_pd Kok flperens T wouad Puter He 0BSxED

o Depexsio of  SukFrte Waves.

OF THE THREE Membds We focused oN THe  Souwte-78 - Hecroek Dt |

Plon T Suspension sm@s, WE DD THs Becquse T DATH wWis B
uasT_LonpLers and  Linpen kaf To ouk  Appgesch of Lkt
Ny > Yy wTH LiTthloby . Ths wis Decmed Appropeinie Becavs€ THE
__THEE _MeThDs PlDuted lonprestlt Kesuh.

To_sthn_Smilmety _iN_Reswcts From e vitions Meniovs , T Ao Dtnk o
Bortethie fetis. MD Memedy SANS g "POhLE2" N FGuKe 23.

o Convevmon \, 5V, DAt Me Torm THELES 8 MDA of Bt She lompan 1 (o)

b Feom FGute o of et Shc w;wc (2002) .

¢ SuspeSol Vg o Vp Damw wiks Sermmed Ftem biburs wil-3 _of

becnl She Company., LLe (2002).

o Stow Dam e FGudE 93 of émw&oamlp@ ,LLe (2002).

(a) 0 Compression Wave Velocity
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(b)

Shear Wave Velocity
T T

1 1 1]
o Receiver-to-Receiver
o Source-to-Receiver

20H | -

L .
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I~ 1 @ ',
L Tpepul [1____ & =5'o"u z
' afe

H
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Depth (m)

60 F

I~ 1
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1
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1
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Eemxezs Comparison of Vs (5 4D Vp Y Daps Foe Brte toe KF#s

X THsE Pbis, DOA whS enkx  SeAvwed kT4 pe NTo_exeel SPRemds HeT. Knldl D4 Glapn
VBBIoN 30wk nsed To_AT NumeXic. DA Scanmsd_imbbes ad_Plots om knlewabreapn

WeRe imporrisd NP ADoBs dusientor . TS SoFbwvike wins use T GeneenE Fisnl Plds wd Gaphs.
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T NoTE

T Veloeds, Sreps i T (onventunit Dowl Hik D pee

[ SUB(EAVE. _Tibure 24 SHeis THE Y A Vp Dam T betodle REHis
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loxgerard of Vs md. Yo wild Lilhioby V5. Toe w7xprema THET K5 Vp Coekn¥ man depld

Alows winl e fieks _of Cms . shpe usedr v Dehre Ligex

Whie e feks flmbd N T Benr She Conpivy,iic bay) Roper Do
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80
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Qal

13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
28.0
29.0
Ave.

Mean
Vel.

Borehole (ft/sec) StDev

5450 632.7

5060 427.3
5120 342.8
6280 368.8
4250 962.5
4680 813.8
4280 609.4

4320 1200.4
5390

4340 1171.2

4430 524.7
4872.7 705.4

n

31

30
24
16
52
43
58

39

33

36
11

Sig-Mu  651.077
Sig-Sig  317.825

sum sigs 968.903

sum n
363

StError

113.6

78.0
70.0
92.2
133.5
1241
80.0

192.2

203.9

87.5
212.7

Hi

5563.6

5138.0
5190.0
6372.2
4383.5
4804.1
4360.0

4512.2

4543.9

4517.5
5085.4

Low

5336.4

4982.0
5050.0
6187.8
4116.5
4555.9
4200.0

4127.8

4136.1

4342.6
4660.1

[ 5857.8

3887.698]

Mean
Var.
StDev

4872.727
970283.45
985.02967

WMean Sum X2
168950 9.33E+08
151800 7.74E+08
122880 6.32E+08
100480 6.33E+08
221000 9.87E+08
201240 9.7E+08
248240 1.08E+09

168480 7.84E+08

143220 6.67E+08
159480 7.16E+08

E(X) E(x2)
4643.994 22536968

—" Tmbt1

13.0
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
28.0
29.0

Ave.

Borehole Mean Vel. StDev

6070 483.7
5960 57.7
6710 736.1

6780 522.8

7530 1593.9
6610.0 678.8

118
3
98

51

119
11

Sig-Mu  632.337
Sig-Sig  567.639

sum sigs 1199.976

sum n
389

StError

44.5
33.3
74.4

73.2

146.1
204.7

Hi

6114.5
5993.3
6784.4

6853.2

7676.1
6814.7

Low

6025.5
5926.7
6635.6

6706.8

7383.9
6405.3

[ 7772.7

5447.320]

Mean
Var.
StDev

6610.000
1351825.3
1162.6802

WMean Sum X~2

716260 4.38E+09
17880 1.07E+08
657580 4.47E+09

345780 2.36E+09

896070 7.05E+09

E(X) E(x2)
6770.103 47186118
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Information potentially subject to copyright protection was redacted from these pages. The redacted material is
from the following reference:

Ambraseys, N., P. Smith, R. Sigbjornsson, P. Suhadolc, and B. Margaris. Internet-Site for European Strong-Motion
Data. <http://www.isesd.cv.ic.ac.uk> EVR1-CT-1999-40008, European Commission, Directorate-General XII, Environmental
and Climate Programme, Bruxelles, Belgium. 2001.
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GROUND RESPONSE CALCULATIONS

The data in Bechtel SAIC Company (2002) will be used as inputs to develop representative

Postclosure and Preclosure time histories for Point B, as well as and Preclosure time histories
for Points D and E (refer to Figure 32). These time histories are not yet available and Bechtel
SAIC Company (2002) does not contain any of these calculations.

Preliminary ground response calculations were conducted in order to help quantify the effects
of data uncertainty on ground motion amplification. These calculations were performed using
the program ProShake (EduPro Civil Systems, 2001) which calculates the response of a semi-
infinite horizontally layered soil deposit overlying a uniform half-space subjected to vertically

propagating shear waves (Schnabel et al.,
account for the nonlinearity of the soil (Idriss and Seed, 1968).

1972). An equivalent linear procedure is used to
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Inputs to the Ground Response Calculations

¥

Inputs to the ProShake model include developing a soil column and assigning a velocity,
density and thickness to each layer in the column, including the half-space. Each layer is also
assigned a damping and shear modulus reduction curve. In addition an input time history needs
to be specified at the top of any layer within the soil profile, or at the corresponding outcrop.

Time History Inputs

Four different time histories were selected as inputs (Figure 33). Response spectra for these
time histories are provided in Figure 34. These events were selected because they are similar
to events that are representative of the 10 annual probability of exceedance at the Yucca
Mountain site Point A (refer to Figure 32). Deaggregation of the mean hazard for an annual
probability of exceedance of 10* at the Yucca Mountain site shows that at intermediate
frequencies (5 to 10 Hz), the ground hazard is dominated by earthquakes smaller than Mw 6.5
at distances less than 15 km (Stepp et al., 2001). The sources of these earthquakes are the
Paintbrush Canyon, Stagecoach Road and Solitario Canyon faults (Stepp et al., 2001). All three
faults are normal faults.

Two of the input time histories were generated from normal faulting events (Kozani and
Nocera), and were recorded on hard rock sites. These recordings are also from European
earthquakes. The remaining time histories (Sylmar and Duarte) were recorded from the
Northridge, California earthquake, which was a thrust faulting event. Each time history
(horizontal component) is input at the base of the soil profile as rock outcropping motions,
which corresponds to Point A in Figure 32. Refer to the entry on pages 48 to 54 by John
Stamatakos for more details regarding these time histories.
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Velocity and Density Inputs

The various V, profiles used in the ground response response calculations were correlated with
lithology and are shown in Figures 35 1o 39. Large V, contrasts are observed at two lithologic
interfaces: between the Qal and Tmbt1 units and between the Tepcpul and Tpcpmn units. The
mean V, values were used. Three additional profiles, shown in Figure 40, were also developed
to accentuate variations across the Qal/Tmbt1 and Tcpepul/Tpepmn layer, based on the 1-
sigma error limits. Refer to the entry on page 47 by John Stamatakos for more information

regarding the generation of these velocity profiles.

The density profiles were also correlated with lithology and are shown in Figures 35 to 39.
Large density contrasts at the interface between the Qal and Tmbt1 units and between the
Tepepul and Tpepmn units. The mean values velocity values in Figures 35 to 39 were used.
Three additional density profiles, shown in Figure 41, were developed to accentuate variations
in the density within Tpki unit (tuff unit “x") and across the Tcpepul/Tpecpmn interface. Refer to
the entry on page 47 by John Stamatakos for more information regarding the generation of

these density profiles.
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Dynamic Material Property Inputs

The alluvium was assigned the average sand shear modulus reduction curve (Seed et al.,
1986) shown in Figure 7 and average sand damping curve (Seed et al., 1986) shown in Figure
8. No distinctions were observed between dynamic data for the different tuff units. For this
reason all tuff units were assigned identical modulus and damping curves. The various shear
modulus and damping ratio curves used in the ground response modeling are shown in Figures
42 and 43 respectively. These curves represent only a select range of dynamic behavior that is
possible within the observed tuff data set. These curves are based on the base case tuff curves
which appear in the forthcoming DOE report entitled “Development of Earthquake Ground
Motions For Preclosure Seismic Design and Postclosure Performance Assessment At Yucca
Mountain, NV”. We reviewed a draft of this report in the OR office in Las Vegas in January and
April of 2004. Selected values were hand picked from the mean normalized shear modulus and
material damping curves contained this report. These values are in the file curves.xls which is
on the attached CD. These curves are shown in Figures 42 and 43 which were plotted in Matlab
using the m-file tuff_curves.m and is also on the attached CD.

Results of the Ground Response Calculations

The results for ground response calculations are given by transfer functions, which are defined here as the ratio of
the soil surface amplitude to the rock outcrop amplitude. Transfer functions for Models 1 to 5 are provided in Figure
44. Peak amplitudes and the corresponding frequency are also provided in Table 16. Models 1 to 5 consist of the V,
density and thickness profiles of Figures 35 to 39 respectively. The average shear modulus and damping curves for
sand (Seed et al, 1986) were used for the alluvium. All of the tuff units were assigned linear material properties with
2% damping. The results show that there is significant variability in ground amplification within the WHB Site.
Generally peak amplitudes are within the range of 2.2 to 2.7 (with the exception of Model 4). However, the
corresponding frequencies of these peak amplification factors range from 1.5 Hz to 4.3 Hz which may be significant.

Models 6, 7 and 8 have inputs that are identical to Model 1 (which based on profile 1 in Figure 35) with the exception
of density. The density profiles used instead are those from Figure 41 which accentuate variations in the density
within Tpki unit (tuff unit “x”) and across the Tcpepul/Tpcpmn interface. The results of these calculations are shown in
Figure 45 and Table 17, and show little sensitivity to the modified density inputs. Results are very similar to those of
Model 1. In comparison ground response calculations are very sensitive to V. Models 9, 10 and 11 have inputs that
are also identical to Model 1 with the exception of V.. The alternative V, profiles from Figure 40, which accentuate
variations across the Qal/Tmbt1 and Tcpcpul/Tpcpmn layer, are used instead of the mean values. The results of
these calculations are shown in Figure 46 and Table 18. Amplification factors are significantly higher than Model 1.

Models 12 to 15 are identical to Model 1, with the exception of the tuff dynamic property inputs. The tuff units in
Models 12 through 15 were assigned the shear modulus and damping Curves 1 (exhibits the most nonlinear
behavior) through 4 (exhibits the most linear behavior) respectively (from Figures 42 and 43). The results are shown
in Figure 47 and Table 19. Overall there is not a significant difference between results for the range of input curves.
There is a small decrease in amplification, as more nonlinear dynamic property curves (i.e Curve 1 in Model 12) are
used. As expected, this effect is most noticeable in the larger time history inputs Sylmar and Nocera, which produce
the largest shear strains. The maximum strain levels were produced by the Sylmar record. In these ground response
calculations, maximum strain levels generally fall below 0.2 % (ranging from 0.12% to 0.19 %). The maximum strain
levels for the other records are significantly lower. At these lower strain levels the different modulus and damping
curves (i.e. Curves 1 to 4) have similar values. The sensitivity of the ground response calculations to input dynamic
property curves may be more apparent if larger ground motions are used, as strain levels may become large enough
where the modulus and damping curves in Figures 42 and 43 diverge from one another. This needs further
investigation.
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TABLE |y, MAXINM FPECTRAL- AMPLRICATIN FACToRS FoR MPOELS 1 PP 5.
EQ Model1 Model 2 Model 3 Model 4 Model 5
Record | SAF .| f(Hz) | SAFqa | f(Hz) | SAFLax | f(Hz) | SAFLa | T (Hz) | SAF, .| f(Hz)
Duarte 2.31 4.30 2.24 2.10 2.10 3.50 1.24 16.00 2.23 3.20
Kozani 2.33 4.30 2.26 2.10 2.11 3.50 1.25 16.00 2.26 3.20
Nocera 2.32 3.90 2.41 210 2.18 3.50 1.27 16.00 2.45 3.10
Sylmar 2.55 1.50 2.69 2.00 2.36 3.50 1.30 16.10 2.71 2.90

ool

_ TARE (7. WAXIMUM SYECTRAL. AMPLIRLATON FAcTRy R MDELS bTo 8

EQ Model 6 Model 7 Model 8
Record | SAF x| f(Hz) | SAF x| f(Hz) | SAFqmax | f(HZ)
Duarte 2.27 4.40 2.31 4.30 2.44 4.30
Kozani 2.29 4.40 2.34 4.20 2.45 4.30
Nocera 2.29 1.50 2.42 1.60 2.36 3.90
Sylmar 2.54 1.50 2.73 1.50 2.55 1.40

TTABUE (2. MAXIMIM SPECTRAL. AMPLIFICATUN FACT), Fol-MoDE LS A T 11,

T 2 S

e oblP[N
EQ Model 9 Model 10 Mode! 11
Record | SAFma | f(Hz) | SAFax | f(Hz) | SAF | f(HZ)
Duarte 3.23 4.10 3.41 3.30 3.34 3.80
Kozani 3.04 3.90 3.33 3.30 3.24 3.70
Nocera 3.23 1.70 3.22 1.20 3.16 1.50
Sylmar 3.28 1.40 3.68 1.10 3.52 1.30

TABLE 4. NAXIM/M HPECTRAL AMPLIFICATION FACTORS PO MWDELS |12 T2 |15

EQ Model 12 Model 13 Model 14 Model 15
Record | SAF.x | f(Hz) | SAF x| f(Hz) | SAF. | f(HzZ) | SAFL | f(H2)
Duarte 2.34 4.20 2.51 4.30 2.56 4.30 2.50 4.30
Kozani 2.27 4.20 2.45 4.20 2.57 4.30 2.51 4.30
Nocera 2.1 1.20 2.21 1.40 2.48 3.80 2.45 3.80
Sylmar 1.97 1.00 2.26 1.30 2.65 1.40 2.61. 1.40
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Additional Notes

Figures 33 and 34 were plotted in Matlab using the m-file plot_input.m yvhich is on the

attached CD in the directory Model 1. The transfer functions shown in Flgpre 44 to 47 were

also plotted in Matlab using the m-file plot_output.m. In addition, this m-file saves the

maximum amplification factors which are given in Table 16 to 19. o
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I'have reviewed scientific notebook 644 and find it in compliance with QAP-001. There is
sufficient information regarding procedure used for conducting the research and acquiring and
analyzing the data so that another qualified scientist could repeat the activity or activities
recorded in this scientific notebook

(‘ R
— MM&M 04/05/05
7 H. Lawrence McKague
GLGP Element Manager
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