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Abstract. The methods of damping selection are different, therefore there will be a great dif-
ference in the results of time domain analysis and frequency domain analysis. The results of 
time domain analysis and frequency domain equivalent linear analysis are compared by sin-
gle-layered soil columns with different thicknesses and multi-layered soil column under dif-
ferent input ground motions. How to evaluate Rayleigh damping coefficient is also discussed. 
The results show that the selection of different target frequency influencing viscous damping 
coefficient is the main reason leading to different results in time domain analysis. Hysteretic 
damping can be used more exactly in time domain site response analysis. To reduce the dif-
ferences of the results of time domain analysis and frequency domain analysis, the full Ray-
leigh damping formulation and the first and third natural frequency can be employed. 
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1 INTRODUCTION 
6HLVPLF VLWH UHVSRnVH anaO\VLV LV an LPSRUWanW SaUW WR dHWHUPLnH WKH JURXnd PRWLRn SaUaPH�

WHUV� 7KH HTXLYaOHnW OLnHaU IUHTXHnF\ dRPaLn anaO\VLV PHWKRd EaVHd Rn RnH�dLPHnVLRnaO VLWH 
HOaVWLF UHVSRnVH anaO\VLV LV FRPPRnO\ SHUIRUPHd WR aFFRXnW IRU ORFaO VLWH HIIHFWV Rn JURXnd 
PRWLRn SURSaJaWLRn XndHU an HaUWKTXaNH >�@� +RUL]RnWaO VRLO Oa\HUV UHSUHVHnW VLWH VWUaWLJUaSK\, 
and YHUWLFaOO\ SURSaJaWLnJ KRUL]RnWaO VKHaU ZaYHV �L�H�, 6+ ZaYHV� aSSUR[LPaWH WKH JURXnd 
PRWLRn� 7KH daPSLnJ IRUFH LV aVVXPHd WR EH SURSRUWLRnaO WR dLVSOaFHPHnW aPSOLWXdH and Ln 
SKaVH ZLWK YHORFLW\, and WKH daPSLnJ LV IUHTXHnF\ LndHSHndHnW� ,n WLPH dRPaLn anaO\VLV, LW LV 

JHnHUaOO\ XVHd WKH 5a\OHLJK daPSLnJ IRUPXOaWLRn �L�H�, KMC βα += � ZKLFK UHVXOWV Ln IUH�

TXHnF\ dHSHndHnW daPSLnJ� 7KH RnO\ dLIIHUHnFH EHWZHHn WLPH dRPaLn anaO\VLV and IUHTXHnF\ 
dRPaLn anaO\VLV LV WKH VHOHFWLRn RI daPSLnJ� 7KH IXndaPHnWaO UHaVRn RI daPSLnJ dLIIHUHnFH LV 
WKH IUHTXHnF\ VHOHFWHd WR FaOFXOaWH 5a\OHLJK daPSLnJ FRHIILFLHnW �L�H�, WaUJHW IUHTXHnF\ Ln WKLV 
SaSHU�� 0an\ VFKROaUV KaYH dRnH UHVHaUFK Rn WKH VHOHFWLRn RI WaUJHW IUHTXHnF\ >����@� ,n WKLV 
SaSHU, aFFRUdLnJ WR dLIIHUHnW VHOHFWLRn RI WaUJHW IUHTXHnF\, WZR VLnJOH�Oa\HUHd VRLO FROXPnV 
and RnH PXOWL�Oa\HUHd VRLO FROXPn aUH FaOFXOaWHd XndHU 1LnJKH ZaYH, 7aIW ZaYH and (O�
&HnWUR ZaYH UHVSHFWLYHO\� 7KH UHVXOWV RI VHLVPLF VLWH UHVSRnVH anaO\VLV ZLWK dLIIHUHnW daPSLnJ 
FRHIILFLHnWV aUH FRPSaUHd, ZKLFK Fan SURYLdH UHIHUHnFH IRU WKH VHOHFWLRn RI WaUJHW IUHTXHnF\ Ln 
SUaFWLFaO HnJLnHHULnJ aSSOLFaWLRn� 

2 E4UATION OF MOTION 
)RU RnH�dLPHnVLRnaO VRLO PRdHO, WKH HTXaWLRn RI nRdaO PRWLRn Ln IUHTXHnF\ dRPaLn anaO\�

VLV LV H[SUHVVHd aV� 

                                                       PUMK =−+ @���>� �ωζ i                                             ��� 

ZKHUH ȗ   K\VWHUHWLF daPSLnJ UaWLR, Ȧ  naWXUaO FLUFXOaU IUHTXHnF\, M   PaVV PaWUL[, K 
 VWLIInHVV PaWUL[, U  YHFWRU RI nRdaO UHOaWLYH  dLVSOaFHPHnWV, and P   YHFWRU RI nRdaO HTXLYa�
OHnW VHLVPLF ORad� 

7KH IROORZLnJ d\naPLF HTXaWLRn RI PRWLRn Ln WLPH dRPaLn anaO\VLV LV VROYHd� 

                                 guMKuuCuM ����� I−=++                                         ��� 

ZKHUH M   PaVV PaWUL[, C   YLVFRXV daPSLnJ PaWUL[, K   VWLIInHVV PaWUL[, u��    YHFWRU RI 
nRdaO UHOaWLYH aFFHOHUaWLRn, u�    YHFWRU RI nRdaO UHOaWLYH YHORFLWLHV, u    YHFWRU RI nRdaO UHOa�

WLYH dLVSOaFHPHnWV, gu��  LV WKH aFFHOHUaWLRn aW WKH EaVH RI WKH VRLO FROXPn and I  LV WKH XnLW YHF�

WRU� 

3 DETERMINATION OF RA<LEIGH DAMPING COEFFICIENT 
)RU 5a\OHLJK daPSLnJ LV VLPSOH and FRnYHnLHnW WR XVH, LW LV ZLdHO\ SHUIRUPHd Ln WLPH dR�

PaLn anaO\VLV� 7KH daPSLnJ PaWUL[ C LV dHULYHd IURP a OLnHaU FRPELnaWLRn RI WKH PaVV PaWUL[ 
M and WKH VWLIInHVV PaWUL[ K� 

                                                                 KMC βα +=                                                    ��� 
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ZKHUH C , M and K aUH YLVFRXV daPSLnJ PaWUL[, PaVV PaWUL[ and VWLIInHVV PaWUL[ UHVSHFWLYHO\, 
and α, ȕ aUH WKH 5a\OHLJK daPSLnJ FRHIILFLHnWV� 

,n IUHTXHnF\ dRPaLn anaO\VLV, daPSLnJ UaWLR LV a IUHTXHnF\ LndHSHndHnW FRnVWanW� ,n WLPH 
dRPaLn anaO\VLV, WKH VaPH aVVXPSWLRn aV Ln VWUXFWXUaO d\naPLF FaOFXOaWLRn LV RIWHn XVHd, and 
LW LV ZULWWHn aV� 
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ZKHUH iζ  and jζ  aUH WKH daPSLnJ UaWLR RI VRLO IRU PRdH i and j� 9LVFRXV daPSLnJ UaWLR LV RIWHn 

XVHd Ln VHLVPLF VLWH UHVSRnVH anaO\VLV� 'aPSLnJ UaWLR nζ  Fan EH H[SUHVVHd E\ α, ȕ and FRUUH�

VSRndLnJ naWXUaO FLUFXOaU IUHTXHnF\� 
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$V Fan EH VHHn IURP aERYH, daPSLnJ UaWLR Ln WLPH dRPaLn anaO\VLV LV IUHTXHnF\ dHSHndHnW� 
7KH UHOaWLRnVKLS EHWZHHn K\VWHUHWLF daPSLnJ RI IUHTXHnF\ dRPaLn and 5a\OHLJK daPSLnJ RI 

WLPH dRPaLn Fan EH VHHn Ln )LJ��� ,n JHnHUaO, LW LV aVVXPHd WKaW iζ  iζ  ζ � %\ (T� ���, LW Fan 

EH REWaLnHd� 
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)LJ��� 7KH UHOaWLRnVKLS EHWZHHn K\VWHUHWLF daPSLnJ and 5a\OHLJK daPSLnJ� 

 
'LIIHUHnW PHWKRdV aUH SURSRVHd Rn WKH YaOXH RI 5a\OHLJK daPSLnJ� 7KH daPSLnJ PaWUL[ LV 

aVVXPHd Ln HaUO\ IRUPXOaWLRnV WR EH RnO\ VWLIInHVV SURSRUWLRnaO VLnFH WKH YaOXH RI αM LV VPaOO 

FRPSaUHd WR ȕK� 7KH (T� ��� Fan EH IXUWKHU VLPSOLILHd WR KC β= , ZKLFK LV FaOOHd VLPSOLILHd 

5a\OHLJK daPSLnJ IRUPXOaWLRn� ,W Fan EH REWaLnHd fπζωζβ ��� == E\ (T� ���, dHILnLnJ f aV 
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WaUJHW IUHTXHnF\, and WKH daPSLnJ FRHIILFLHnW ȕ ZLOO EH FRnWUROOHd E\ WKH WaUJHW IUHTXHnF\ f� 
0aLn PHWKRdV RI VHOHFWLnJ WKH WaUJHW IUHTXHnF\ f  aUH aV IROORZV� 

��� 7KH ILUVW naWXUaO IUHTXHnF\ RI VRLO, �f  �5HI� >�@�  

��� 7KH SUHdRPLnanW IUHTXHnF\ RI )RXULHU VSHFWUXP RI LnSXW JURXnd PRWLRn, pf �5HI� >�@� 

��� 7KH FHnWURLd IUHTXHnF\ RI )RXULHU VSHFWUXP RI LnSXW JURXnd PRWLRn, cf �5HI� >�@� 

��� $ VXLWaEOH IUHTXHnF\ LV REWaLnHd E\ ILWWLnJ IRUPXOaWLRn �5HI� >�@� 

,I WKH IXOO 5a\OHLJK daPSLnJ IRUPXOaWLRn KMC βα +=  LV SHUIRUPHd, PaLn PHWKRdV RI VH�

OHFWLnJ WKH WaUJHW IUHTXHnF\ f aUH aV IROORZV�  

��� ζωα = , ωζβ �= , JHnHUaOO\, �ωω = �WKH ILUVW naWXUaO FLUFXOaU IUHTXHnF\�, 

�� � fπω = �5HI� >�@� 

��� iiii ωζβα == , ����=ζ , 
i
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i h
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ω = , ZKHUH siv   VKHaU ZaYH YHORFLW\ �5HI� >�@� 
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7ZR naWXUaO IUHTXHnFLHV ZLWKLn a VLJnLILFanW IUHTXHnF\ UanJH RI WKH LnSXW JURXnd PRWLRn 

aUH dHILnHd aV mω  and nω  UHVSHFWLYHO\ Ln 5HI� >�@� ,n 5HI� >�@, mω  LV WKH ILUVW naWXUaO FLUFXOaU 

IUHTXHnF\, mn Nωω = , ZKHUH 1 LV an Rdd nXPEHU JUHaWHU WKan ��ωωe  � eω  LV WKH dRPLnanW 

IUHTXHnF\ RI LnSXW JURXnd PRWLRn�� 7KH ILUVW and WKLUd naWXUaO IUHTXHnF\ RI VRLO aUH dHILnHd aV 
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���� PLnPa[� ζζζ +=                                                       ��� 

-Han�)UanFRLV VHPEOaW HW aO� >��@ XVHd WKH PHWKRd Ln 5HI� >��@ WR dHWHUPLnH daPSLnJ FRHI�
ILFLHnW� 'HJaR =RX HW aO� >��@ VHOHFWHd aSSURSULaWH WaUJHW IUHTXHnF\ WR dHWHUPLnH daPSLnJ FR�
HIILFLHnW EaVHd Rn WKH 5HI� >�@ and 5HI� >��@� 

)RU VLnJOH�Oa\HUHd VRLO,  

����
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−= n
H

V
f s

n                                                       ���� 

ZKHUH n LV WKH PRdH nXPEHU, nf  LV WKH naWXUaO IUHTXHnF\ RI WKH FRUUHVSRndLnJ PRdH, sV   

VKHaU ZaYH YHORFLW\, and H   WKH WKLFNnHVV RI VRLO FROXPn� 
)RU PXOWL�Oa\HUHd VRLO, 
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= � siv   VKHaU ZaYH YHORFLW\ IRU Oa\HU i�, ih , iG  and iρ  aUH WKLFN�

nHVV, VKHaU PRdXOXV and dHnVLW\ IRU Oa\HU i  UHVSHFWLYHO\� 

4 INPUT GROUND MOTION AND CALCULATION MODEL 

4.1 InSut ground motion 

9HUWLFaOO\ SURSaJaWLnJ KRUL]RnWaO VKHaU ZaYHV aSSUR[LPaWH WKH JURXnd PRWLRn� 7aNLnJ 
SURFHVVHd 1LnJKH ZaYH, 7aIW ZaYH and (O�&HnWUR ZaYH aV LnSXW JURXnd PRWLRnV, aFFHOHUaWLRn 
WLPH KLVWRU\, )RXULHU aPSOLWXdH VSHFWUXP and �� daPSHd HOaVWLF UHVSRnVH VSHFWUa aUH VKRZn 
Ln )LJ� �� 

4.2 Calculation model 

�� P VLnJOH�Oa\HUHd VRLO FROXPn, �� P VLnJOH�Oa\HUHd VRLO FROXPn and �� P PXOWL�Oa\HUHd 
VRLO FROXPn aUH FaOFXOaWHd UHVSHFWLYHO\� ,n WKLV SaSHU, WKH UHVXOWV RI WKH OaVW LWHUaWLRn RI WKH 
HTXLYaOHnW OLnHaU IUHTXHnF\ dRPaLn anaO\VLV PHWKRd Ln 5HI� >�@ aUH XVHd WR dHILnH WKH VRLO Sa�
UaPHWHUV Ln WLPH dRPaLn anaO\VLV� 7KH VRLO SaUaPHWHUV aUH VKRZn Ln 7aEOH � WR 7aEOH � �WKH 
VKHaU PRdXOXV and daPSLnJ UaWLR Ln 7aEOH � WR 7aEOH � aUH WKH ILnaO LWHUaWLRn UHVXOWV�� 

4.3 Target freTuency f 

:KHn dHWHUPLnLnJ WKH 5a\OHLJK daPSLnJ FRHIILFLHnW, WKH NH\ LV WR VHOHFW WKH WaUJHW IUH�
TXHnF\� 7KH WaUJHW IUHTXHnFLHV REWaLnHd XVLnJ WKH PHWKRdV Ln UHOaWHd UHIHUHnFHV aUH VKRZn Ln 
7aEOH �� 
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� CALCULATION RESULTS 

,W LV XVHd WKH IRUP KC β= , fπζωζβ ��� == Ln 5HI� >�@� 7KH UaWLR EHWZHHn WKH aULWKPH�

WLF PHan RI WKH WaUJHW IUHTXHnF\ f and WKH ILUVW naWXUaO IUHTXHnF\ �f  RI VRLO, and WKH UaWLR EH�

WZHHn WKH aULWKPHWLF PHan RI WKH WaUJHW IUHTXHnF\ f RI VRLO and WKH FHnWURLd IUHTXHnF\ RI 

)RXULHU VSHFWUXP RI WKH LnSXW JURXnd PRWLRn cf  aUH FaOFXOaWHd XndHU LnSXW JURXnd PRWLRnV, 

WKHUHE\ WKH UHOaWLRnVKLS RI f,  �f   and cf  LV ILWWHd� ,W Fan SURYLdH UHIHUHnFH IRU dHWHUPLnLnJ 

daPSLnJ FRHIILFLHnW Ln WLPH dRPaLn anaO\VLV, EXW LW LV PRUH WURXEOH Ln aSSOLFaWLRn� ,n 5HI� >�, �, 
��, ��@, EaVHd Rn aSSURSULaWH WaUJHW IUHTXHnF\, 5a\OHLJK daPSLnJ LV dHWHUPLnHd IRU JLYHn VRLO 
FROXPn and LnSXW JURXnd PRWLRn, EXW  a UHJXOaU and XnLYHUVaO FRnFOXVLRn LV nRW JLYHn IRU VH�
OHFWLRn RI WaUJHW IUHTXHnF\� $n aYHUaJHd daPSLnJ UaWLR LV XVHd Ln 5HI�>��@, ZKLOH WKH daPSLnJ 
UaWLR LV H[WUaFWHd IURP WKH HTXLYaOHnW OLnHaU IUHTXHnF\ dRPaLn anaO\VLV SURFHdXUH Ln WKLV SaSHU, 
and WKHUHIRUH, WKH UHVXOWV XVLnJ WKH PHWKRd Ln 5HI� >��@ aUH nRW FRPSaUHd ZLWK WKaW RI WKH 
HTXLYaOHnW OLnHaU IUHTXHnF\ dRPaLn anaO\VLV PHWKRd Ln 5HI� >�@� 

,n WKLV SaSHU, WKH UHVXOWV XVLnJ WKH PHWKRdV Ln 5HI� >���, �, �, ��@ aUH FRPSaUHd ZLWK WKaW RI 
5HI� >�@ UHVSHFWLYHO\� 7aNLnJ WKH UHVXOWV RI HTXLYaOHnW OLnHaU IUHTXHnF\ dRPaLn anaO\VLV Ln 5HI� 
>�@ aV VWandaUd, WKH UHOaWLYH HUURU RI WKH UHVXOW RI WLPH dRPaLn anaO\VLV and IUHTXHnF\ dRPaLn 
anaO\VLV LV H[SUHVVHd aV� 
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7aEOH �� 7aUJHW IUHTXHnFLHV WR FaOFXOaWH 5a\OHLJK daPSLnJ FRHIILFLHnW XndHU dLIIHUHnW JURXnd PRWLRnV� 

1RWH� f   WaUJHW IUHTXHnF\, pf   WKH SUHdRPLnanW IUHTXHnF\ RI )RXULHU VSHFWUXP RI WKH LnSXW 

JURXnd PRWLRn, cf   WKH FHnWURLd IUHTXHnF\ RI )RXULHU VSHFWUXP RI WKH LnSXW JURXnd PR�

WLRn, �f   WKH ILUVW naWXUaO IUHTXHnF\, �f   WKH WKLUd naWXUaO IUHTXHnF\� 
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� CONCLUSIONS 
,n WKLV SaSHU, WZR VLnJOH�Oa\HUHd VRLO FROXPnV and RnH PXOWL�Oa\HUHd VRLO FROXPn aUH FaOFX�

OaWHd XndHU dLIIHUHnW LnSXW JURXnd PRWLRnV, and WKH UHVXOWV RI dLIIHUHnW 5a\OHLJK daPSLnJ FR�
HIILFLHnWV Ln WLPH dRPaLn anaO\VLV aUH FRPSaUHd ZLWK WKaW RI IUHTXHnF\ dRPaLn anaO\VLV 
UHVSHFWLYHO\� &RnFOXVLRnV aUH REWaLnHd aV IROORZV� 

��� $V Fan EH VHHn IURP )LJ��, WKH daPSLnJ UaWLR Ln WKH 5a\OHLJK daPSLnJ IRUPXOaWLRn LV 
IUHTXHnF\ dHSHndHnW, Ln FRnWUaVW WR H[SHULPHnWaO UHVXOWV VKRZLnJ WKaW WKH daPSLnJ RI VRLO LV 
PRVWO\ IUHTXHnF\ LndHSHndHnW� 7KH daPSLnJ FRHIILFLHnWV α and ȕ aUH FRnWUROOHd E\ WKH WaUJHW 
IUHTXHnF\ f� %aVHd Rn dLIIHUHnW VHOHFWLRn RI WaUJHW IUHTXHnF\ f , WKH daPSLnJ UaWLR FaOFXOaWHd 

E\ WKH IRUPXOaWLRn MC α= RU KC β= and WKH IUHTXHnF\ dRPaLn K\VWHUHWLF daPSLnJ UaWLR 

aUH TXLWH dLIIHUHnW� 
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            )LJ��� �� daPSHd HOaVWLF UHVSRnVH VSHFWUa�  

 
 ��� )URP 7aEOH � WR 7aEOH �, FRnFOXVLRnV Fan EH REWaLnHd aV IROORZV� ,n FRnWUaVW ZLWK WKH 

aEVROXWH YaOXHV RI WKH SHaN JURXnd aFFHOHUaWLRnV FaOFXOaWHd XVLnJ WKH PHWKRd Ln 5HI� >�@, WKH 
HUURUV RI WKH FaOFXOaWLRn UHVXOWV XVLnJ WKH PHWKRdV Ln 5HI� >���, �, �@ aUH OaUJH, and WKH\ aUH 
PRUH VHnVLWLYH WR WKH WKLFNnHVV RI VRLO and WKH LnSXW JURXnd PRWLRn, WKaW LV, WKH HUURUV KaYH 
OaUJH dLVFUHWH ZLWK dLIIHUHnW WKLFNnHVVHV RI VRLO and dLIIHUHnW LnSXW JURXnd PRWLRnV� 7R WKH 
FRnWUaU\ RI WKH aEVROXWH YaOXHV RI WKH SHaN JURXnd aFFHOHUaWLRnV FaOFXOaWHd XVLnJ WKH PHWKRd 
Ln 5HI� >�@, WKH HUURUV RI WKH FaOFXOaWLRn UHVXOWV XVLnJ WKH PHWKRd Ln 5HI� >��@ aUH VPaOO, JHnHU�
aOO\ OHVV WKan ���, and WKH\ aUH LnVHnVLWLYH WR WKH WKLFNnHVV RI VRLO and WKH LnSXW JURXnd PR�
WLRn, WKaW LV, WKH HUURUV KaYH VPaOO dLVFUHWH ZLWK dLIIHUHnW WKLFNnHVVHV RI VRLO and dLIIHUHnW LnSXW 
JURXnd PRWLRnV� $V SUHVHnWHd Ln )LJ� �, WKH FaOFXOaWLRn UHVXOWV XVLnJ WKH PHWKRd Ln 5HI� >�@ 
aUH REYLRXVO\ OaUJH, ZKLOH WKH FaOFXOaWLRn UHVXOWV XVLnJ WKH PHWKRd Ln 5HI� >�@ aUH REYLRXVO\ 
VPaOO, ZKLFK aUH dLIIHUHnW IURP WKH HOaVWLF UHVSRnVH VSHFWUXP FaOFXOaWHd XVLnJ WKH PHWKRd Ln 
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5HI� >�@� 7KH HUURUV RI WKH FaOFXOaWLRn UHVXOWV XVLnJ WKH PHWKRdV Ln 5HI� >�, �, �@ aUH UHOaWLYHO\ 
OaUJH� 7KH FaOFXOaWLRn UHVXOWV XVLnJ WKH PHWKRd Ln 5HI� >��@ aJUHH ZHOO ZLWK WKaW RI 5HI� >�@� 

��� $FFRUdLnJ WR WKH HOaVWLF UHVSRnVH VSHFWUXP Ln )LJ� �, XnOLNH WKH FaOFXOaWLRn UHVXOWV XVLnJ 
WKH PHWKRd Ln 5HI� >�@, WKH UHVXOWV XVLnJ WKH PHWKRd Ln 5HI� >��@ aUH OaUJH Ln WKH FRUUHVSRndLnJ 
SHULRd RI WKH VHOHFWHd WaUJHW IUHTXHnF\, ZKLOH WKH UHVXOWV XVLnJ WKH PHWKRd Ln 5HI� >��@ aUH 
VPaOO Ln RWKHU SHULRdV� ,W Fan EH REVHUYHd IURP )LJ��, Ln WKH FRUUHVSRndLnJ SHULRd RI WKH VH�
OHFWHd WaUJHW IUHTXHnF\, WKH daPSLnJ UaWLR FaOFXOaWHd XVLnJ WKH PHWKRd Ln 5HI� >��@ LV VPaOOHU 
WKan WKH IUHTXHnF\ dRPaLn K\VWHUHWLF daPSLnJ UaWLR, VR WKH FaOFXOaWHd UHVXOWV aUH OaUJH� ,n RWK�
HU SHULRdV, WKH daPSLnJ UaWLR FaOFXOaWHd E\ WKH PHWKRd Ln 5HI� >��@ LV OaUJHU WKan WKH IUHTXHn�
F\ dRPaLn K\VWHUHWLF daPSLnJ UaWLR, VR WKH FaOFXOaWLRn UHVXOWV aUH VPaOO� 

��� 7KH dHWHUPLnaWLRn RI 5a\OHLJK daPSLnJ FRHIILFLHnW Ln WLPH dRPaLn anaO\VLV KaV JUHaW 
LnIOXHnFH Rn WKH FaOFXOaWLRn UHVXOWV� :KHn XVLnJ WKH PHWKRd Ln 5HI� >��@, WKaW LV, XVLnJ WKH IXOO 
5a\OHLJK daPSLnJ IRUPXOaWLRn and VHOHFWLnJ WKH ILUVW and VHFRnd naWXUaO IUHTXHnF\ aV WZR 
WaUJHW IUHTXHnFLHV, WKH UHVXOWV REWaLnHd aJUHH ZHOO ZLWK WKaW RI IUHTXHnF\ dRPaLn anaO\VLV� $W 
SUHVHnW, WKH PHWKRd Ln 5HI� >��@ LV an HIIHFWLYH aSSURaFK IRU VHOHFWLnJ daPSLnJ Ln WLPH dR�
PaLn anaO\VLV, EXW a EHWWHU PHWKRd nHHdV WR EH VWXdLHd IXUWKHU� 
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