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%D8N0S�ODKU, 
%D8N0SDPDX/R� @�VDLMD�W� -DDODROD,� PDDR],� LYDN5LW� `MDD�� (strain energy) SC�\DRN����

$0WS�5<]DYD�QD�SUDYDLW�W�$DL1D�YD�CN,%DYDQD�KDR`QD�%D8N0S�ODKU,0F\DD�VYD�SDW�%D8VWUD0PDDI�W

$QDRN�LG6DD0QDD�SVDUWR. \DD�ODKU,�GDRQD�SCNDUF\DD�$VDWDW, ND\DD�WU0JD�(body waves)�

$DL1D� S5<],\D� WU0JD� (surface waves); �\DDS2N,� S5<],\D� WU0JD� KR� SCDPDX�\DDQDR�

%D8S5<]DODJDWFD� PD\DD�LGW� UDKWDW� ($DN5W,� �). ND\DD� WU0JD0DPD4\DR� GDRQD� SCNDUF\DD� ODKU,�

VDPDDLYD<7� $VDWDW, �\DD0QDD� SCDTDLPDN� ODKU,� (primary waves) LN0YDD�P WU0JD $DL1D�

GX\\DPD� ODKU,� (secondary waves) LN0YDD� S WU0JD� \DD� QDDYDDQDR� $DR/.ODR� MDDWR. S5<]�
WU0JD0DPD4\DR� ODYK� WU0JD� (Love waves) LN0YDD� L WU0JD� $DL1D� URODR� WU0JD� (Rayleigh 

waves) \DD� WU0JDD0FDD� VDPDDYDR6D� KDRWDR. P WU0JDD0PD4\DR� S5TYD,F\DD� $0WU0JDDW,OD� SGDTDD�F\DD�
N1DD0FD,� `MDR�F\DD� SCYDDKDF\DD� LG6DRQDR� VD0S,L'W� (compressional) $DL1D� $QDXYDL4D�W

(extensional) LYDN5LW�(strain)    LQDPDD�1D�KDRWR, SU0WX�S WU0JD0DPD4\DR�`MDR�F\DD�SCYDDKDF\DD�

ND7NDRQD,\D� LG6DRQDR�KR�N1D�N0S�SDYDWDW�($DN5W,��). ODYK WU0JDD0PDX/R�S WU0JDD0SCPDD1DRFD�

%D8S5<],\D�KDODFDDOD,�LQDPDD�1D�KDRWDW�PDDa��\DDW�`4YD��LG6DRF\DD�*D7NDFDD�VDPDDYDR6D�QDVDWDR. URODR�
WU0JD0DPDX/R� GCY\DDW,OD�N1D� G,*D�OD0EDYDW�X/DNDU� JDW,PD4\DR�`4YD� VDPDWODDPD4\DR�N0S� SDYDWDW�

(\DDW�`MDD�YDKQDDF\DD�L[DW,MD�UR<DRW,OD�JDW,FDD�GR.,OD�VDPDDYDR6D�KDRWDR). 
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P WU0JD� VDYDD�L4DN� JDLWPDDQD� $VD8QD, �\DD� .DODDR.DOD� S WU0JD, ODYK $DL1D� URODR�

WU0JDD0FD,� JDW,� $VDWR. @GD.,� JDCAQDD>�7PD4\DR, P WU0JD� $DL1D� S WU0JD0DFD,� JDW,� $QDX� CNPDR�

~�.� LN.PD,. SCW,�VDRN0G�$DL1D�~�.� LN.PD,. SCW,�VDRN0G�>WN,�$VDWR. S WU0JD�GCY\D�

SGDTDD�PD4D8QD� LYDFDU1D�NU,W�QDDK,W. S WU0JD, ODYK WU0JDD0F\DD�SLU1DDPDD0F\DD�VDDREDW,QDR�`4YD�
$DL1D� L[DW,MD� LG6DRW,OD� VDDRSDQD,� (racking) KDODFDDOD,� >PDDUW,0QDD� MDDVW,W� MDDVW�

LYD4YD0VDNDUN� [DLW� NUWDW. MDRYKD� P WU0JD� $DL1D� S WU0JD� MDLPDQD,F\DD� S5<]%DDJDDS\D�0W

SDRKDRFDWDW, WRYKD��\DD0F\DDW,OD�EDKXWD06D,�`MDD��@OD7�SUDYDLW�W�KDRWR. \DDS2N,�NDK,�`MDD�
SXQKD� MDLPDQD,.DOD,OD� PDDW,� LN0YDD� .'ND0F\DD� LYDLYD4D� VWUD0YD�QD� %D8S5<]DN'R� SUDYDLW�W

KDRWR. %D8N0SDF\DD� N0SQDD0FD,� W,YCDWD� MDLPDQD,F\DD� S5<]%DDJDDMDYD/� �\DD.DOD,OD� %D8NYDFDDF\DD�

OD[D1D,\D�.DROD,SR[DD�$L4DN�W,YDC�(MDYD/MDYD/�GX3S7) $VDWR. KDFD� VD0UFDQDD0FDR� EDD04DNDPD�
NUWDQDD� MDLPDQD,F\DD� .DOD,� $VDODRO\DD� VD0UFDQDD� MDLPDQD,YDU,OD� VD0UFDQDD0SR[DD� NPD,� �YDU1D�
(smaller level acceleration) LYDUDR4DN EDD04D1\DDVDD7,�$D4DDU�$VDWDR�

�
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`MDD� YDKQDDFD,�LG6DD

ODYK- WU0JD
L[DW,MD�VDPDWODDW�EDDMDXQDR

URODR�WU0JD `4YD� SDW/,W�G,*D� YDWX�/DNDU

$DN5W,��: ND\DDWU0JDD0PDX/R�$DL1D�S5<]WU0JDD0PDX/R�LQDPDD�1D�KDR1DD-\DD�KDODFDDOD, 

%D8N0S�PDDSN�@SNU1DR

MDR� @SNU1D� %D8N0SDFD,�N0SQDR� PDDRMDWR, �\DD� %D8N0SPDDSN @SNU1DDFDR� SCDPDX�\DDQDR� W,QD�

%DDJD�S'WDW�– VD0YDRGN�(sensor), $DODR.N�(recorder) $DL1D�NDODPDDSN�(timer).

KR� @SNU1D� $�\D0W� VDD4\DD� W�YDDYDU� $D4DDLUW� $VD8QD� MDXQ\DD� %D8N0S$DODR.� @SNU1DDW�

PDDR]\DD� SCPDD1DDYDU� YDDSU1\DDW� \DRW�$VDR ($DN5W,� �) – HND� ]UDLYDN� GDRODQD,\D� JDW,QDR�

LIU1DDo\DD�LS0SDF\DD�S5<]%DDJDDYDU,OD�$DODR.�NDJDGDYDU�(HND�N0SQD�SDYD1DDo\DD OD0EDNDF\DD�

7DRNDYDU� MDDR'ODRO\DD) ODR.1D,F\DD� VDKD\\DDQDR� %D8N0S� ODKU,0FD,� QDDR0G� NROD,� MDDWR. WDURF\DD�
%DDRYDW,� MDDR'ODRODR� ODDRK FDX0EDN� $DYD6\DN� $YDPD0GQD� LQDPDD�1D� NUWR� �\DDPDX/RR� $D0GDRODQDD0FDD�

$D\DDPD�(amplitude) NPD,�KDR1\DDVD�PDGW�KDRWR. OD0EDNDFDR�YDMDQD, �\DDFDD�4DDJDD, ODDRKFDX0EDN�

$DL1D�$D4DDUDVDD],�$VDODROD,� FDD2N7� (frame) \DD� VDYDD�0FDD� VD0YDRGNDPD4\DR VDPDDYDR6D� KDRWDR;

LS0S, ODR.1D,�$DL1D�$DODR.�NDJDG�LPD/8QD�QDDR0G1D,�NU1\DDFDR�NDPD�NUWDW; $DL1D�]UDLYDN�

JDW,QDR�LS0SDVD�GDRODQD,\D�JDW,�GR1DDo\DD�PDDR7UFDD�NDODPDDSN�PK1D8QD�YDDSU�KDRWDR.



IITK-BMTPC %D8N0S PDDJD�G6D�N VD8FDQDD�o �
MDPD,QD�N6D,�KDGUWR�? S5<]�¢��

WDUODDRKFDX0EDN

GDRODQD,\D�JDW,QDR�LIU1DDUD�LS0S

ODR.1D,

$D4DDU

$DODR.�NDJDG QDDR0G�KDR1DDU,�%D8N0SDFD,�LG6DD

$DN5W,��: MDXQ\DD�%D8N0S$DODR.�\D0aDFDR�*D7N 

%D8N0SDF\DD� ND7NDRQDDW,OD� GDRQD� L[DW,MD� LG6DD0N'8QD� \DR1DDo\DD� ODKU,0FDR� PDDRMDPDDS�

NU1\DDVDD],�SC�\DRN,�HN�$6DD�GDRQD�@SNU1DD0FD,�JDUMD�%DDVDWR. $TDD�WFD, %D8N0SDPDX/R�LQDPDD�

1D�KDR1DDo\DD�`4YD��N0SQDD0FDR�PDDRMDPDDS�NU1\DDVDD],�WDURFDD�ODDRODN�($DN5W,��) QD�YDDSUWD�

HND�$D4DDUDYDU�KRODNDYDR�.D1DDo\DD�LVSC0JD�ODDRODNDFDD�YDDSU�NRODD�MDDWDR. NDK,�SCNDUF\DD�

@SNU1DD0PD4\DR� NDODPDDSN� @SNU1DR� YDDSUOD,� MDDW� QDDK,W� (PK1DMDRFD, $DODR.� NDJDG�

$VDODRODD�LS0S�GDRODQD,\D�JDW,QDR� LIUW�QDDK,). $6DD�@SNU1DD0:DUR�%D8N0S,\D�JDW,FDD�NRYD/�

$L4DNWPD� $D0GDRODQDLYDVWDU� PDDRMDODD� MDDWDR; PK1D8QDFD� �\DD0QDD� %D8N0SG6D�N \D0a

(seismoscope) $VDR�VD0EDDR4DODR�MDDWR.

\DDVDD],�$QDRN�SCNDUFD,�$QDX�S� (analog) S4GW,FD,� @SNU1DR� LYDNLVDW�-DDOD,,

SU0WX�$DMD, VD0JD1DN,\D�W0aDF\DD� VDKD\\DDQDR� LQDPDD�1D�-DDODROD,�$0N,\D� @SNU1DR� (digital)

\DDVDD],�YDDSUOD,�MDDWDW. $6DD�@SNU1DD0PD4\DR�%D8N0SODKU,�\DD�@SNU1DD0PD4\DRFD�VDPDDLYD<7�

$VDODRO\DD�PDD\D�CNDRSCDRVDRVDUYDU�(microprocessor) VDD]LYDO\DD�MDDWDW.

W,YDC�%D8N0S�ODKU,�
MDLPDQD,.DOD,�SCVWU%D0JDDW,OD�LaLPDW,\D�GCY\DDF\DD�%DC06DDPDX/R�(fault rupture) SC�\DRN�

GCY\D� LED0G8MDYD/ PDDR]\DD� SCPDD1DDYDU�@�VDLMD�W� -DDODRO\DD�`MDR�PDX/R� LQDPDD�1D� -DDODRO\DD� %D8N0S,\D�
ODKU,0FD,� LQDYYD/� @�S�W,� PK1DMDR� %D8S5<7DYDU,OD� MDLPDQD,FDR� KDGUR� KDRW�� \DD� %D8N0S� ODKU,�

YDRJDYDRJD/\DD� YDR/,� \DRWDW, �\DD0FDD� $D0GDRODQD� $D\DDPD� $DL1D� �\DD0F\DDPD4D,OD� `MDR�FD,� SDW/,�

GR.,OD�YDRJDYDRJD/,�$VDWR. PK1DMDRFD, MDLPDQD,YDU,OD�NX]O\DDK,�L]ND1D,�%D8N0SODKU,0FDR�VYD�S�
$LQDL6FDW�$VDR�$VD8QD��\DD0FDD�$D0GDRODQD�$D\DDPD�$DL1D�LG6DD�GUYDR/,�$LQDL6FDW�VYD�SDQDR�

EDGODW�$VDWDW.
GXU�$0WUDYDU�*D'8QD�\DR1DDo\DD�%D8N0SDPDX/R�NPDNXYDW�KDODFDDOD,� LQDPDD�1D�KDRWDW�$DL1D�

�\DD� VD0UFDQDDQDD�NX]OD,K,� [DLW�NU,W� QDDK,� LN0YDD� PDQDX<\DDODD� �\DD0FD,� MDD1D,YD� GR.,OD� KDRW�

QDDK,. S1D, $LW6D\D�VD0YDRGQD6D,OD�$VD1DDo\DD�@SNU1DD0:DUR��\DD0FD,�QDDR0G *DRWOD,�MDDWR. $6DD�

@SNU1DD0PDX/R� G8U� $0WUDYDU� KDR1DDo\DD� %D8N0SDFD,� QDDR0G *DR1DR� 6D#\D� KDRWR. WTDDLS,

$L%D\DD0LaN,� G5L<7NDRQDDW8QD, W,YDC� %D8N0S� ODKU,0PDX/R� EDD04DNDPDDFDR� KDR1DDUR� QDXNVDDQD� $L4DN�

PDK��YDDFDR�]UWR. PK1D8QDFD�H.DG\DD� VTD/DF\DD�MDYD/�KDR1DDUR� %D8N0S� LN0YDD� VDD4DDU1D�WR�G8U�

$0WUDYDU�*D'8QD�\DR1DDUR�PDDR]R�%D8N0S�\DD�G5L<7QDR�PDK�YDDFDR�]UWDW.

W,YDC�%D8N0S�ODKU,0FD,�YD2L6D<7\DR�

%D8S5<]DFD,�KDR1DDU,�KDODFDDOD�W,QD�PDD4\DPDD0W8QD�PDDRMDWD�\DRWR�MDLPDQD,FDR�LYDVTDDSQD, LWFDD�

YDRJD� $DL1D� �YDU1D� >�\DDG,. MDLPDQD,YDU,OD� H.DG\DD� L]ND1D,� %D8N0SDPDX/R� MDLPDQD,F\DD�

�YDU1DDPD4\DR� YDR/RQDXVDDU�KDR1DDo\DD� EDGODDVD� �YDU1DWU0JD�(accelerogram) $VDR� VD0EDDR4DWDW.

\DD��YDU1DWU0JDDFDD�VYD%DDYD�($DN5W,��) �\DDF\DD�@JDPD�VTD/DMDYD/�@�VDLMD�W�KDR1DDU,�`MDD�,

*DVDU1D,F\DD�SCVWU%D0JDDFDD�SCNDU, SCVWU%D0JDDSDVD8QD�WR�%D8S5<]DS\D�0WFD,�%D8JD%D,�\D�YD2L6D<7\DR,

WRTD,OD� VTDDLQDN� PDDW,FDD� SCNDU� ($DN5W,� �) >�\DDG,�$QDRN� EDDED,0YDU�$YDOD0ED8QD�$VDWDR.

�YDU1DWU0JDD0PDX/R� %D8N0S ODKU,, NPDDOD� $D0GDRODQD� $D\DDPD, W,YCD� ODKU,0FDD� NDODDYD4D,,

YDDU0YDDLUWRFD,� 4DDU1DD6D#W,� (frequency content)� (@GD. KDGo\DD0F\DD� SC�\DRN�

YDDU0YDDLUWR6D,� LQDJD',W�$D\DDPD) WVDRFD�`MDR�FDR� SCPDD1D� (energy content) (KDGo\DD0F\DD�

SC�\DRN YDDU0YDDLUWR6D,�LQDJD',W�`MDD�) >. $QDRN�EDDED,0FD,�PDDLKW,�LPD/WR. WVDRFD��\DD0F\DDW,OD�

IUN�VS<7�NU1\DDVDD],�GR.,OD�\DD�YD2L6D<7\DD0FDD�@S\DDRJD�KDRWDR.

@FFDWPD� $D\DDPD� (@FFDWPD� %D8�YDU1D, peak ground acceleration, 

PGA) \DD�QDDYDDYD�QDFD��\DD�VD0	RFDD�$TD�EDDR4D�KDRWDR. @GDKU1DDTD�, L[DW,MD�@FFDWPD�%D8�YDU1D�

�.�g PK1DMDR�(�.�g = S5TYD,F\DD�JDX��YDDN<D�1DDF\DD��.� S7) %D8NYDFDDF\DD�KDODFDDOD,PDX/R�
H.DG\DD�EDD04DNDPDDPD4\DR��\DDF\DD�YDMDQDDF\DD���% >WNR�NPDDOD�L[DW,MD�EDOD�LQDPDD�1D��KDR>�

OD�$VDR�G6D�LYDWR��M\DDYDR/,�H.DG,�VD0UFDQDD�$QDP\D�(rigid) $VDWR��\DDYDR/,, �\DDW,OD�VDYD�
LED0G8� MDLPDQD,VDK�HNDFD�SCPDD1DDW�KODWDW�$DL1D� PK1D8QDFD� VDDU.RFD�NPDDOD�@FFDWPD� �YDU1D�

$QDX%DYDWDW� L[DW,MD� @FFDWPD� �YDU1DDFD,� �.�g SR[DD� $L4DN� PD8O\DD0FD, QDDR0G� SCTDPDW��
$PDRLUNRW,OD� QDDATD�LUMD?� (Northridge) \DRTD,OD� %D8N0SDF\DD� YDR/,� VDQD� ����� PD4\DR� *DRWOD,�
JDROD,. VDD4DDU1DS1DR�W,YCD�ODKU,0F\DD�PD4\DR�VDPDDYDR6D�$VDODRO\DD�@OODR.QD,\D�`MDR�FD,�YDD0UYDDLUWD�

�.���WR�����K7�-D? (PK1DMDRFD, $DYDW�QD�SCW,�VDRN0G) \DD�GUP\DDQD�$VDWR.
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�����FDD�PDAL#VDNDR�%D8N0S�(SCT 1A; @����S8�)

�����FDD�>0LSU,\DOD�YKAOD,�%D8N0S�(HOD?�VDRQ7�DR; G����S8�)

�����FDD�VDAQDIQDD0�0'DR��%D8N0S�(SANDRPDD�4DU1D;�@����S)

ND/�(VDRN0G)

�����FDD�@�WUND6D,�%D8N0S�(@�WUND6D,;�@���S8)

$DN5W,��: QDPDXQDR�GD.OD�QDDR0G1\DDW�$DODRODR�NDK,��YDU1DWU0JD 

���g

VD0GL%D�\D�VDDLK�\D
���EDDRO7 ED,�H�, (����), $TD�#YDR#VD?, FDD2TD,�$DYD5�W,, 'EOD8� HFD?��CI,PDQD�$DL1D�N0SQD,,

Q\DX\DDAN�, $PDRLUND�
���VTDDS�\D�$L%D\DD0LaN,�SLU%DD<DD�NDR6D, %DD<DD�VD0FDDODQDDOD\D, PDKDUD<7��6DDVDQD, PDX0ED>�� 

ODR.N: VD,��YK,��$DU��PDXLW�, %DDUW,\D�SCD29DRLJDN,�VD0VTDDQD�NDQDS8U, NDQDS8U, %DDUW�
� SCD\DDRMDN: EDD04DNDPD�VDDLK�\D�$DL1D�SCD29DRLJDN,�VD0YD4D�N PD0'/, QDYD,�LGOOD,, %DDUW 
$QDXYDDG: 6DX%DGD�$��JD'NU¡�ND\D�NDU,�$L%D\D0WD¡�VDDYD�MDLQDN�EDD04DNDPD�LYD%DDJD¡�

� PDKDUD<7��6DDVDQD 
SLU[D1D: 'DA� HPD?� HPD?� EDVDDRODR, PDDMD,�$L4DY\DD�\DDWD, YK,��$DU��VD,��>��,

QDDJDS8U $DL1D�'DA�$DRPDSCND6D�MD\DVYDDOD, VDKD\\DN�$L4DY\DD�\DDWD,
YK,�HQD?�$D\D�7,�, QDDJDS8U

VDD4DDU1DS1DR, ND7NDRQDDW,OD� GDRQD� L[DW,MD� LG6DD0FDD� @FFDWPD� $D\DDPD� KD� VDDU.DFD�

$VDWDR�� WTDDLS, `4YD� LG6DRFDD� @FFDWPD� $D\DDPD� KD� L[DW,MD� LG6DRW,OD� @FFDWPD�

$D\DDPDDSR[DD� NPD,� $VDWDR. PDDQDNDQDXVDDU� VD0NLOSW� `4YD��YDU1D� (design vertical 

acceleration)�KR�VD0NLOSW�L[DW,MD��YDU1DDF\DD�(design horizontal acceleration)

�/� WR� �/� >WNR� *DRWODR� MDDWR. \DDF\DD� LYD�4G� PK1DMDRFD� SCVWU%D0JDDF\DD� MDYD/SDVDF\DD

%DDJDDW�L[DW,MD�$DL1D�`4YD��@FFDWPD��YDU1DDPD4\DR�$VDD�SUVSU�VD0ED04D�QDVDWDR.

�

OD0EDNJDDROD

KR� SCND6DQD� $D\D?�$D\D?�7,�NDQDS8U� $DL1D� ED,�HPD?�7,�3D,�VD,�� QDYD,� LGOOD,� \DD0F\DD� PDDODN,FDR�
$DKR��\DD�� VD8FDQDD� � �\DDW,OD�� LYD<D\DD0PD4\DR� �� EDGOD�QD��NUWD�$DL1D� �\DDRJ\D�SDRFD�GR̀ QD� �SXQDLQDPD,�W�
NUWD� \DR`�6DNW,OD��$DSO\DD� VD8FDQDD��$L%DSCD\D�N5S\DD�nicee@iitk.ac.in \DD�>��S�\DDYDU�
SD]YDDY\DDW�� \DD� $D4D,F\DD� $D\D?�$D\D?�7,�NR�¡� ED,�HPD?�7,�3D,�VD,�� %D8N0S� VD8FDQDD��������������
ED*D1\DDNU,WD�www.nicee.org LN0YDD�www.bmtpc.org \DD� VD0NRWVTD/D0QDD� %DR7� G\DD����������������������������������������������
� � � ����������������������QDDRYKR0EDU������


