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ENTRY : SARAH GONEALEZ
DATE : 0z[10/ 2004

TINITIAL. ENTRY 2 TNTROPOCTION

TLTLE: EVALWATON OF EARTHRUAKE GROOND MUTION PATA DEVELSfED FVR- THE

PROPOSED HlGh - LEVEL WASTE REPIS TORY AT YuieA MPUNTAINV, NEVADA,

AUTROES : SARAH GONZALEZ, JrHN STAMATAKRS |

OBJECTIVES : THIS NUTEBooK. DICVMENTS THE PROCEDVRES AND ODES USED T2

EVAWATE THE SITE-SPECIFIC SEISMIC &2o0ND MiTIoNS DEVELOPED BY THE DOE

For- THE PROPSED HIGH—LEVEL WASTE REPZIToRY AT YULLA MouNTAIN, NEVADA .

TUE AMERICAN SaCIETY 0 CIVIL- ENGINEERS (AXE) STANDARD For SEISMiC

ANALYSIS OF SAFETY— RELATED NVLLEAR- STRUCTURES AND COMMENTARY Will- BE

VUSED AS A AUVIDELINE ToR THE EVALUATN,

DATA * THE DOE GENERATED A UITE oF &GRIND MiTle TIME HISTPRIES e -THE
YUCCA MUUNTAIN SITE- BASED ON THE RESULTS OF A PROBABILISTIC SESMIC HAZARD
ANALY SIS {PSHA). THERE ARE THREE GRWRS OF &GROVND MOTloN PATA WHICH

A 02/ 12 fotr
REPES PEPRESENT ANNVAL- PROBABILITY OF EXCEEDANCE (APE) LEVELN OF

5x10™% 107 Anp 1077, THE RESPECTVE DATA TRALKINGT NUMBEES (DTNs)

ARE _MOOZUTMH1S104- 002 MO0ZOI TMHISI0b - opl AND MOQZHAVTMH 16T, 001 .

EAH GRoul OF DATA (ONSISTS OF THREE ~(oMPONENT ACLELERATION  VELLITY AND
N ' . ¢

DISPLACEMENT TIME HISTORIES

CWDES : THE SOFTWARE MATLAB, VERSWN 6+5-| (RELEASE [2) will BE USED T2



“EVALVATE THE &RFUND MOTIPN DATA.

REFERENCES

ARE REFERLED 2 AS Hl AND HZ~, AND THE VERTTAL CoMPNENT [ REFERRED
ToAS '

TABLE | Bx0" APE FILE NAMES

AMEPACAN SOCLETY OF CIVIL- ENAINEERS . " SEISMic ANALYSIS OF SAFETY - RELATED

NUCLEAR- STRUCTURES AND (OMMENTARY ¥ AS B 4-9% . BESPN, VA @ AMERICAN

SO BTY OF clyit- ENGINEERS . 2000,

- File name ‘
File number | Component Acceleration Velocity Displacement f
H H1ATH HI1VTH HLOTH | |
1 H2 H2.ATH H2.VTH H2.DTH i
)i V.ATH V.VTH V.DTH | .
' e 50 0z W/t

G& ozt

ENTRY 5 SARAH CoNZALEZ

DATE ¢ 02/ 10/ 2004

EnTry |2 DATA PLUTTING

M--\:u,es ARE WRITTEN IN MATLAR T2 PLIT ACLELERATIEN, VELOLITY AND

DISPLACEMENT DATA FoR EACH APE LEVEL-. IN ADbiTioN 72 PLOTTING: THE DATA

PEAK- (xRouND ACLELERATIN (PEA), PEAK. GeouNp VELoTY (PErV) AND PEAK-

EROND DISPLACEMENT (P&D) VALUES ARTE AlSo LALLULATED AND SAVED.

D). Ex 167" APE LEVEL- TIME HISTPRIES

DATA REPRESENTINGT THE Bx10™F APE LEVEL AT THE PEMS IRY HopezoN (PART

B) 1 coMPRISED OF ONE SET O0F THREE - WMPeNENT (TTWo HoRfzoNTAL- AND

ONE VERTIAAL ) ACELERATION , VELOLITY AND DISPLACEMENT TIME HISTORIES .

THE PATA FILES ARE oN THE ATTacHeD CD INTie Precrry  molZllHmhisl04 602,

TABLE | USTS THE ASSi2IATED FILE NAMES . THE Twr HorIZoyTAL COMPONENTS

Zg 0Z] /0
The f-Fte N—Fues acclod. v, vellodhm Aisiod-w PLoT THE A« BELERATIN,

VELOLITY AND PISPLACEMENT TIME- HISTPRIES . THESE M~FILES ARE sN -THE

ATaciED CD.

Fieore | SHOWS THE THREE--CoMPoNENT AcCELERATON TIME HISTPRIES . Férvees

92 AND 5 Show THE VELC|TY AND DISPLACEMENT RESPECTIVELY. TARBLE 2.

CoNTAINS THE PEAIL. ACCELERATION , VELOUTY AND DISPLACEMENT VALUES For—

EALH (OMPONENT
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Dis. (cm)
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FILE:V.DTH

PGD=7.8307 cm

- K:—_
- =
- L
o 1 1 1 1 1 1 ) L L_
5 10 15 20 25 30 35 40 :
- Time (s) \ -
T
Spx O2f0 oy

—u
TIeE 2 Gx0™ " APE DISPLACEMENT TIME HISTORIES .

TABLE Z.. BXW* APE PEAK. AMPLITUDES .

File number Component PGA (d) PGV (cm/sec) PGD (cm)
- H1 0.19 19.00 12.86
1 H2 0.18 17.72 12.37 —
Vv 0.16 12.37 7.83 )
- - e Féz?vszﬁbf-

B) [07° APE LEVEL TIME HISTRIES

PATA REPESENTING- THE 0% APE LEVEL- AT PPAINT B IS coMPRASED OF
SEVENTEEN SETS oF THREE~oMPANENT  ACELERATION  VELOLITY AND
DISPLACGMENT TME HIST2RIES . “HE- DATA FiES ARes ON THE ATTALHED CD
N THE DIWW*LYWO% Hmhis 106001 . TARLE % LISTS THE- ASSOZIATED
FILE NAMER.

THE M- FiLES acclbb-m, velloe -w AN ABIb v PLOT THE ACCELERATION
VELoLITY AND DISFLACEMENT ~TIME HISPRIES . AND ARE ON THE ATTAMED CD-
L (e fil /

. Ll b ulhde A
Tlawres 4,5 AVD b PeF ARE PLOTS OF THE RESPECTIVE ACLELERATION,
i 2] o
VELLITY AND DISPLAGEMENT. TIME HISTORIES . TtAB- Foiz. A SELELTED FILE .

TABLE 4 (oMTANS THE PEAK. AMPUITUDE VALVES For ALL FILES.
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TABLE 3. 107° APE FiLE NAMES
e " L File name
File P A Velocity Disp! , ,
i H1 ptB10-61H1Acc.xls ptB10-61H1Vel.xls ptB10-61H1Dis.xls
! 1 H2 ptB10-61H2AcC.Xls ptB10-61H2Vel.xls ptB10-61H2Dis.xls
i Vv ptB10-61VAcc.xls ptB10-61VVel.xls ptB10-61VDis.xls
I H1 ptB10-62H1Acc.xis ptB10-62H1Vel.xls piB10-62H1Dis.xis
! 2 H2 ptB10-62H2Acc.xls ptB10-62H2Vel.xls piB10-62H2Dis.xis
- vV ptB10-62VAcc.xls ptB10-62VVel.xls ptB10-62VDis.xls
H1 ptB10-63H1Acc.xls ptB10-63H1Vel.xls ptB10-63H1Dis.xls
3 H2 ptB10-63H2Acc.xIs ptB10-63H2Vel.xls ptB10-63H2Dis.xls
\' ptB10-63VAcc.xls ptB10-63VVel.xls ptB10-63VDis.xis i
[ H1 ptB10-64H1Acc.xls ptB10-64H1Vel.xls ptB10-64H1Dis.xls
4 H2 piB10-64H2Acc.xls ptB10-64H2Vel.xls ptB10-64H2Dis.xls
PO Vv ptB10-84VAcc.xls ptB10-64VVel.xls ptB10-64VDis.xls L. —
H1 ptB10-65H1Acc.Xls ptB10-65H1Vel.xls ptB10-65H1Dis.xls
5 H2 ptB10-65H2Acc.xls ptB10-65H2Vel.xis ptB10-65H2Dis.xls
T v piB10-65VAce.xls piB10-65VVel.xls ptB10-65VDis.xls
H1 ptB10-66H1Acc.xls ptB10-66H1Vel.xls ptB10-66H1Dis.xls L—_
6 H2 ptB10-66H2Acc.xls ptB10-66H2Vel.xls ptB10-66H2Dis.xls | T
Vv ptB10-66VAcc.xls ptB10-66VVel.xis ptB10-66VDis.xls
Ee— H1 ptB10-67H1Acc.xls ptB10-67H1Vel.xls ptB10-67H1Dis.xls -~
7 H2 ptB10-67H2Acc.xls piB10-67H2Vel.xls ptB10-67H2Dis. xls
— vV ptB10-87VAcc.xls ptB10-87VVel.xls ptB10-67VDis.xls
H1 piB10-68H1Acc.xls ptB10-68H1Vel.xls ptB10-68H1Dis.xls R
- 8 H2 piB10-68H2Acc.xls ptB10-68H2Vel.xis ptB10-68H2Dis.xls ]
v ptB10-68VAcc.xls ptB10-68VVel.xls ptB10-68VDis.xls :
Hi ptB10-69H1Acc.Xls ptB10-69H1Vel.xls ptB10-69H1Dis.xis
R 9 H2 ptB10-69H2Acc.xis ptB10-69H2Vel.xls ptB10-69H2Dis.xls
\ ptB10-69VAcc.xls ptB10-69VVel.xls ptB10-69VDis.xls
— H1i ptB10-610H1Acc.xls | ptB10-610H1Vel.xls ptB10-610H1Dis.xls
10 H2 ptB10-610H2Acc.xls | ptB10-610H2Vel.xls ptB10-610H2Dis.xls
~ vV ptB10-610VAcc.xls ptB10-610VVel.xls ptB10-610VDis.xls
H1 piB10-611H1Acc.xis ptB10-611H1Vel.xls ptB10-611H1Dis.xls
1 H2 ptB10-611H2Acc.xls ptB10-611H2Vel.xis ptB10-611H2Dis.xls
vV ptB10-611VAce.xls ptB10-611VVel.xls ptB10-611VDis.xls
H1 ptB10-612H1Acc.xls ptB10-612H1Vel.xls ptB10-612H1Dis.xls
12 H2 ptB10-812H2Acc.xls ptB10-612H2Vel.xls piB10-612H2Dis.xls
v ptB10-612VAcc.xls ptB10-612VVel.xls ptB10-612VDis.xls
H1 ptB10-8613H1Acc.xls ptB10-613H1Vel.xls ptB10-613H1Dis.xls
13 H2 ptB10-813H2Acc.xls | ptB10-613H2Vel.xls ptB10-613H2Dis.xls
V ptB10-613VAcc.xls ptB10-613VVel.xis ptB10-613VDis.xIs
H1 piB10-614H1Acc.xls | ptB10-614H1Vel.xls ptB10-614H1Dis.xls
14 H2 ptB10-614H2Acc.xls ptB10-614H2Vel.xls ptB10-614H2Dis.xls
: vV ptB10-614VAcc.xis piB10-614VVel.xls ptB10-614VDis.xls
H1 ptB10-615H1Acc.xls ptB10-615H1Vel.xls ptB10-615H1Dis.xls
- 15 H2 ptB10-615H2Acc.xls | ptB10-615H2Vel.xls | ptB10-615H2Dis.xis -
Vv ptB10-615VAcc.xis ptB10-615VVel.xls ptB10-615VDis.xls
) H1 ptB10-616H1Acc.xis -| ptB10-616H1Vel.xis ptB10-616H1Dis.xls
i 16 H2 ptB10-616H2Acc.xls ptB10-616H2Vel.xls piB10-616H2Dis.xls
I Vv ptB10-616VAcc.xls ptB10-616VVel.xls ptB10-616VDis.xls
l H1 ptB10-617H1Acc.xls ptB10-617H1Vel.xls ptB10-617H1Dis.xls
et 17 H2 ptB10-617H2Ace.xls ptB10-617H2Vel.xls ptB10-617H2Dis.xls —
i Vv ptB10-617VAcc.xls ptB10-617VVel.xls ptB10-617VDis.xls
—
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FILE:PtB10-61H1Dis
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Flauee 6. |07° APE DISPLACEMENT TIME HSTRIES
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TABLE <. PEAX AMPLITUDES Fr [07° APE LEVEL-

— n PGA (g) PGV (cm/sec) PGD (cm) ‘
Flle Ht H2 Vv H1 H2 \ H1 H2 v
- 1 6.86 7.31 10.46 243.74 243.35 229.79 28.19 17.44 14.26
2 5.93 5.86 8:42 243.79 243.90 229.34 38.53 55.23 17.37
- 3 6.61 2.66 3.23 254.63 242.69 228,36 45.62 34.51 70.90
4 5.89 5.86 6.26 243.61 243.28 .228.37 85.08 69.23 80.11
- 5 4.05 4.41 7.14 243.35 243.39 229.27 43.17 54.70 58.34
— 6 2.66 5.21 2.84 24411 -] 243.05 229.59 76.87 52.99 74.09
7 2.27 2.45 4.53 243.86 244.08 229.92 94.66 80.88 107.91
— 8 3.36 3.92 5,71 244.21 243.93 229.78 56.83 28.90 39.25
9 4.75 1.94 6.63 244.01 243.98 229.62 52.57 40.78 30.561
- 10 3.22 4.41 10.11 241.90 238.07 230.00 35.35 22.95 19.02
1 2.85 2.59 5.9 243.76 243.82 229.73 47.83 60.96 92.39
- 12 2.34 2.05 2.57 243.27 242.83 | 229.76 87.16 37.73 61.86
13 2.40 2.93 2.45 243.95 243.95 | 229.77 90.64 65.39 98.15 ‘
- 14 1.80 6.01 4.10 244.13 244.27 230.13 175.87 125.81 111.34 )
— 15 0.96 1.36 0.57 244.22 244.09 230.12 282,22 235.47 306.01
16 1.29 2.21 4.33 © 243.99 244.07 229.80 60.30 51.41 74.66 \
—_ 17 1.80 1.64 2.90 244.13 244,13 230.12 140.46 106.03 96.74 i
Mean 3.47 3.69 5.19 244.38 243.34 229.62 84.79 67.08 79.58 !
- Standard deviation 1.88 1.83 2,77 2.69 1.44 0.53 '63.94 51.71 66.43 \
i
Ser #f10/od

) 10" APE LEVEL TIVE HisToRIES

DATA REPRESENTING THE (07T APE LEVEL AT POINT P I8 CMPRISED OF

SNENTEEN SPTS 0F REE - cPMPOINENT T AWLELERATION, VELLCTY AND

DB PLACEMENT TIME HisTepiEs . THE DATA FILES AR pN THE ATTACHED CD

N THE DIRECERY wmo0ZUavtmh 0T oDl -, TABLE 5 USTS THE AsSeciATED

FiLE NAMES.

Te M-Fites zedoFam, Vel wm g AVD dis0F.m_PLOT. THE ALELEFATION,

VELOLITY AND DPISPLALEMENT TIME BST?RIES RESPECTIVELY , AND ARE oN THE

ATTAMED C0D
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Flowres 1,8 AND A ARE PUUTS oF THE RESPECTVE AcCELERATION | \[EL0CITY
AND DISPLACEMENT. TIME HIRWRIES Fe- A SBLECTED FILE . PRAE AMPLITUDES
PR ALl FUES ARE® PROVIDED I TARLE b.

TaBe 5. (077 APE FILE NAMES

. t File name
S File Comp A i Velocity Displ
H1 MATO1H1.ATS MATO1H1.VTS MATO1H1.DTS
P 1 H2 MATO1H2.ATS MATO1H2.VTS MATO1H2.DTS
v MATO1V.ATS MATO1V.VTS MATO1V.DTS
H1 MATO2H1.ATS MATO2H1.VTS MATO2H1.DTS
2 H2 MATO2H2.ATS MATO2H2.VTS MAT02H2.DTS
Vv MATO2V.ATS MATO2V.VTS MATO02V.DTS
——— H1 MATO3H1.ATS MATO3H1.VTS MATO3H1.DTS ——
3 H2 MATO3H2.ATS MATO3H2.VTS MATO3H2.DTS
V MATO3V.ATS MATO3V.VTS MATO3V.DTS
H1 MAT04H1.ATS MATO4H1.VTS MAT04H1.DTS
4 H2 MATO04H2.ATS MATO04H2.VTS MAT04H2.DTS
Vv MATO4V.ATS MATO04V.VTS MAT04V.DTS
H1 MATO5H1.ATS MATO5H1.VTS MATO5H1.DTS
5 H2 MATO5H2.ATS MATO5H2.VTS MATO5H2.DTS i
v MATO5V.ATS MATO5V.VTS MATO5V.DTS |
H1 MATOBH1.ATS MATOBH1.VTS MATO6H1.DTS [
6 H2 MATOBH2.ATS MATO6H2.VTS MATO6H2.DTS ‘
—— Vv MATOBV.ATS MATOBV.VTS MATO6V.DTS e
H1 MATO7H1.ATS MATO7H1.VTS MATO7H1.DTS
7 H2 MATO7H2.ATS MATO7H2.VTS MATO7H2.DTS
Vv MATO7V.ATS MATO7V.VTS MATO7V.DTS
H1 MATO8H1.ATS MATO8H1.VTS MATO8H1.DTS
8 H2 MATO8H2.ATS MAT08H2.VTS MATO8H2.DTS
Vv MATO8V.ATS MATO8V.VTS MATO8V.DTS
H1 MATO9H1.ATS MATOSH1.VTS MATO9H1.DTS
9 H2 MATO9H2.ATS MATOOH2.VTS MATO9H2.DTS
v MATO9V.ATS MATO9V.VTS MATO9V.DTS a——
H1 MAT10H1.ATS MAT10H1.VTS MAT10H1.DTS
10 H2 MAT10H2.ATS MAT10H2.VTS MAT10H2.DTS e
\ MAT10V.ATS MAT10V.VTS MAT10V.DTS “
H1 MAT11H1.ATS MAT11H1.VTS MAT11H1.DTS .
1 H2 MAT11H2.ATS MAT11H2.VTS MAT11H2.DTS
N MAT11V.ATS MAT11V.VTS MAT11V.DTS .
Hi1 MAT12H1.ATS MAT12H1.VTS MAT12H1.DTS I
12 H2 MAT12H2.ATS MAT12H2.VTS MAT12H2.DTS
" Vv MAT12V.ATS MAT12V.VTS MAT12V.DTS -
H1 MAT13H1.ATS MAT13H1.VTS MAT13H1.DTS
13 H2 MAT13H2.ATS MAT13H2.VTS MAT13H2.DTS F——-—
e V MAT13V.ATS MAT13V.VTS MAT13V.DTS ©
e H1 MAT14H1.ATS MAT14H1.VTS MAT14H1.DTS L___..
14 H2 MAT14H2.ATS MAT14H2.VTS MAT14H2.DTS [
— Vv MAT14V.ATS MAT14V.VTS MAT14V.DTS
H1 MAT15H1.ATS MAT15H1.VTS MAT15H1.DTS
15 H2 MAT15H2.ATS MAT15H2.VTS MAT15H2.DTS
\i MAT15V.ATS MAT15V.VTS MAT15V.DTS
H1 MAT16H1.ATS / MAT16H1.VTS MAT16H1.DTS
16 H2 MAT16H2.ATS MAT16H2.VTS MAT16H2.DTS
vV MAT16V.ATS MAT16V.VTS MAT16V.DTS
H1 MAT17H1.ATS MAT17H1.VTS MAT17H1.DTS ;»———-——————-
17 H2 MAT17H2.ATS MAT17H2.VTS MAT17H2.DTS % OZ/lp/oq—
v MAT17V.ATS MAT17V.VTS MAT17V.DTS ‘
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Dis. {cm}
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FILE: MATOTH1.DTS
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TABLE 6. (07 TAPE PEAKL AMPLITUDES

. S

Do PGA (g) PGV (cm/sec) PGD (cm)
File number
H1 H2 \ H1 H2 v H1 H2 v
1 16.28 14.79 13.15 53526 | 42842 | 298.44 58.68 58.72 36.86
2 12.32 15.37 19.56 535.32 | 588.89 | 625.10 76.24 125.51 54.10
3 16.22 18.61 17.50 535.27 | 1409.33 | 1634.24 92.11 246.13 | 515.14
4 14.23 13.04 12.04 53527 | 560.05 | 797.61 27729 | 236.24 | 21010
5 11.72 8.10 8.28 535.27 | 52270 | 305.27 110.85 129.22 107.51
6 8.01 8.17 8.53 635.27 | 290.00 | 726.52 | 247.27 60.02 '319.98
7 4.88 5.85 20.94 536.24 | 53078 | 1708.30 | 253.93 | 293.16 582.92
8 7.71 18.95 10.08 535.14 | 880.81 411.80 131.54 125.32 105.26
9 12.66 13.66 34.52 535.22 | 1791.14 | 1225.68 | 138.69 | 368.33 168.72
10 _ 6.29 3.63 9.53 535.24 171.62 226.79 84.08 19.56 28.24
11 7.18 5.70 8.05 53523 | 561.25 | 34273 110.86 140.55 190.89
12 3.68 5.85 3.92 535.39 595.47 521.62 205.06 151.42 225,79
13 6.74 8.50 8.43 535.27 | 66545 | 904.21 227.06 | 264.40 | 586.77
14 3.99 5.89 9.08 53528 | 27536 | 659.11 895.51 10519 | 280.93
15 1.81 2.09 2.30 53530 | 336.03 | 1216.09 | 580.06 | 203.76 | 1258.96
16 2.97 3.21 6.89 53527 | 347.33 | 567.89 172.79 133.13 | 225.46
17 2.76 2.18 4.42 535.27 | 349.91 47027 | 234.20 158.01 182.11
Mean 8.20 9.04 11.60 535.33 | 606.68 743.63 199.78 165.80 | 298.81
Standard deviation|  4.80 5.80 7.86 0.24 416.84 | 455.02 132.56 91.55 303,07

Slr 07//40/704,

St oylofir
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ENTRY © SARAL CpNZALE®

PATE : 0% /24 [olt

TNTEY 2, @ CALCVLATION OF STEINGT MOTIoN DURATION

A) Calculations

The equivalent strong motion is defined as the time required for the cumulative energy,
E(t), of the acceleration time history, a(7), to rise from 5 to 75% (ASCE, 2000), where

E z)=Ia2(f)dT.

This calculation is performed by the M-file psdfn.m, which is on the attached CD. The

relevant part of this M-file is provided below.

L2

%

% Calculation of strong motion duration
t=(0: L:npts-1)*dt; % time
NRG=dt*(cumsum(series.*2)); % cumulative energy

ind75=max(find(NRG<=(0.75*NRG(npts)))); % time index for 75% of cumulative energy
ind5=max(find(NRG<=(0.05*NRG(npts)))); % time index for 5% of cumulative energy

t5=t(ind5);

t75=t(ind75);

tm=t75-t5; % strong motion duration
7,

%

) FRESULTS

P 024 [0l

TABLES F 8 AND I UST THe STRoNG hTeN DozATION VALUES For APES

LEVELS OF BXW 4 107° avo 107 peseecTiveLy.

TABLE F. 5107 STRONGT MoTon DUBATION VAWES

File b Compoy D (sec) 1
H1 13.30 ‘

1 H2 14.30 J‘

Vi 14.20 ’

2 x ()7['4‘1' /)V‘I'\'"
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CTABLE @, (0”°APE STRONGT MeTWN DURATION VALY ES

File number Duration (sec) [
H1 H2 v L
1 1.66 2.00 2.69 ,
2 2.47 2.12 2.62 ‘
3 1.26 1.10 1.10 |
4 5.90 3.73 3.96 \
5 1.32 1.31 3.19 }
6 5.44 5.84 5.46 ’
7 4.53 5.37 5.05 [
8 3.03 1.68 2.98 }
9 3.12 4.50 0.53 ‘
10 2.38 2.74 2.56 [
11 3.37 4,63 347 | |
12 5.70 5.62 692 | |
13 4.51 4.49 54 | |
14 8.37 8.37 7.43 [
15 12.75 11.78 13.23 | |
16 3.33 3.72 2.81 L
17 6.36 8.09 837 | |
Mean 4.44 4.53 4.56 L
Standard deviation 2.86 3.10 ’

2.90

b ozfza ol

/
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TABLE 4. (07T APE STRONGT MOTIN PURATION VALUES

Duration (sec) |
File

H1 H2 v ‘r

1 1.59 2.14 2.44 \

2 2.83 2.47 2.63 ‘

3 1.21 1.10 1.15 |

4 5.20 3.73 5.61 i

5 1.49 5.10 3.63 \

"6 5.48 5.82 5.36 ( i

7 5.06 5.48 5.74 i

8 3.03 2.77 3.09 1
9 3.11 4.75 1.40

10 1.80 2.68 2.66 ,
11 3.69 3.37 3.11
12 5.82 6.06 8.38
13 4.86 4.28 6.28
14 9.96 11.04 9.33
15 14.51 14.90 13.97
16 3.27 367 | 364
17 5.20 7.05 8.25
Mean 4.59 5.14 5.10
Standard deviation|  3.34 3.44 3.35
Gt 0324

Gl 03(24 (o4

23
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