37 2 Vol. 37, No. 2
2015 3 (335-346) ACTA SEISMOLOGICA SINICA Mar., 2015

, , , . 2015, . . 37(2):
335—346. doi:10.11939/jass. 2015. 02, 013.

ZhuY L., Li D H, Long C H, Sun Z T. 2015. Comparative study of different instrumental intensity algorithms for the
earthquakes in Sichuan region. Acta Seismologica Sinica, 37(2); 335—346. doi:10.11939/jass. 2015. 02. 013.

( 610041 )

doi:10. 11939/jass. 2015, 02. 013 : P315.9 : A

Comparative study of different instrumental intensity
algorithms for the earthquakes in Sichuan region

Zhu Yongli® Li Dahu Long Chenghou Sun Zetao

(Earthquake Administration of Sichuan Province, Chengdu 610041, China)

Abstract; Strong motion observation data is classified into two categories, one is
strong motion time history data, the other is seismic damage investigation data.
The former is the microscopic quantitative data, and the latter is the macro-
scopic qualitative indexes. Firstly we define the concept of microscopic instru-
mental intensity and macroscopic instrumental intensity, microscopic inspection
intensity and macroscopic inspection intensity in the present paper. And then
we propose it is significant to compare macroscopic instrumental intensity with
macroscopic inspection intensity. Meanwhile we also conduct a comparative
study about the instrumental intensity algorithms at home and abroad. The
results indicate that Yuan’s instrumental intensity algorithm is more reliable.

In addition, based on the strong motion records of Sichuan earthquakes, the
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modified Yuan’s algorithm is applied to calculate seismic intensity. The results
show that it is feasible to revise and expand the Yuan’s instrumental intensity
algorithm, and also prove that there exists large difference when the micro-
scopic instrumental intensity is compared with macroscopic inspection intensity
directly.

Key words: macroscopic instrumental intensity; macroscopic inspection intensi-
ty; strong motion record; response spectrum
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Fig.1 Acceleration time histories for typical large, small and near earthquakes
(a) Horizontal component synthetic record of Wenchuan Ms8. 0 earthquake at the station 051MZQ;
(b) Horizontal component synthetic record of Luhuo Ms5. 3 earthquake at the station 051LHT;
(¢) Vertical component record of Shanghai Mg1. 1 earthquake at the station Bailianjing
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3 (a). (b) (o)
Fig. 3 Macroscopic instrumental intensity map (a), macroscopic inspection intensity map (b) and

its comparison with microscopic instrumental intensity (¢) of Wenchuan earthquake

3a b . ’
0.1 ,
1 7 . ( 051WCW)
( 051MZQ) ,
1 M;8. 0

Table 1 Comparison of microscopic instrumental intensity with macroscopic

inspection intensity for Wenchuan Mg8. 0 earthquake

/(emes™?)

EW NS UDb
051MED —28.2 24. 2 19.2 31.1 4.5 6.2
051MZQ —840.9 819.1 635. 6 940. 8 9.2 10.7
051KDT —22.1 34.9 16. 8 35.4 5.1 6.3
051MEZ 58. 8 13.3 36. 3 60. 4 5.1 6.3
051LDD 111.7 —114.4 —57.2 125.1 7.2 6.1
051WCW 976. 3 665. 6 966. 5 1079.3 9.6 10.7
051HYQ 145. 2 127.7 55.5 153. 1 7.4 6.4
3.2
2008 8 30 Mq6. 1 ,
Vi 11 . 4
. ( , 2008)
4a b o, . 4e ,
s 0.7
s 0.4
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(a).

(b) (c)

Fig. 4 Macroscopic instrumental intensity map (a), macroscopic inspection intensity map (b)

and its comparison with microscopic instrumental intensity (¢) of Panzhihua earthquake

2

M;s6. 1

Table 2 Comparison of microscopic instrumental intensity with macroscopic

inspection intensity for Panzhihua Ms6. 1 earthquake

/(ecmes™ %)

EW NS UD
051PZW —30.9 47.8 —20.4 48.9 4.5 6.2
051PZN —128.4 133.0 77.1 152.9 5.3 6.5
051PZR 128.9 —145.9 —142.3 156. 7 5.6 6.8
051YBH —267.0 176.9 —89.6 274.2 7.7 6.5
3.3
2013 4 20 M;s7.0 s 112
.3 1 )
83 17 M
5 ( , 2013)
521 b ’
b
b
5S¢
b
0.3
I 7



5 (a), (b (e)
Fig. 5 Macroscopic instrumental intensity map (a), macroscopic inspection intensity map (b)
and its comparison with microscopic instrumental intensity (¢) of Lushan earthquake
3 Ms7.0

Table 3 Comparison of microscopic instrumental intensity with macroscopic

inspection intensity for Lushan Ms7. 0 earthquake

/(ecmes™2)

EW NS UD
051BXZ 594. 6 322.4 —394. 8 609. 5 8.4 7.2
051BXM —394.7 203.7 134. 6 408. 8 8.0 6.8
051BXD —1024.8 839. 4 487. 3 1100.5 8.6 7.4
051HYW 60. 0 46. 8 38.7 61.7 5.1 6.2
051LDL 140.5 —199.3 73.9 211.7 7.1 6.0
051HYQ —78.7 50.1 —29.3 86.5 5.8 6.8
051PJD 156. 6 —187.9 —105.5 242.2 7.5 6.5
3.4 051BXD
051BXD 3/4 , , Ms7.0
1g (1g=9.8 m/s”*) . 300—400 m
’
0.4g. 4.
6 051BXD 7

Fig. 6 Uncorrected acceleration time histories
recorded by the station 051BXD

Fig. 7 Uncorrected acceleration time histories reco-

rded by the Baoxing middle school observation point
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4 Ms7.0 051BXD

Table 4 Uncorrected strong motion parameters of Lushan Ms7. 0 earthquake recorded

by the station 051BXD and Baoxing middle school observation point

/Cemes 2)

( ) EW NS UD
051BXD —1024.8 839.4 487. 3 1100.5 8.6 7.4
403.0 —262.2 293.9 405. 6 8.8 7.4
6—8 051BXD
3
9 051BXD
b
051BXD
b b
b
6—9 ,
8 051BXD
) PGA
Fig. 8 Comparison of response spectrum recorded
by the station 051BXD with that by Baoxing ’
middle school observation point
9 051BXD ( . 2013)
D 6 (1995 ) ; @6 (1990 ) ;
® 6 (1995 ) s @D 4 (1995 ) ;
® 051BXD ; © 2 (1970 )

Fig. 9 Damage schematic diagram at the station 051BXD and its surrounding areas (after Wen ez al, 2013)
(D 6-storey frame-shear wall built in 1995 was intact; @ 6-storey frame-shear wall built in 1990 subjected to
severe damage; @) 6-storey frame-shear wall built in 1995 was intact; @ 4-storey frame-shear wall built in
1995 was intact; @ The strong motion observation station 051BXD was intact; © 2-storey masonry

structure built in 1970 subjected to severe damage
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