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Moment tensor inversion of underground explosion

Ni Jiangchuan, Chen Yuntai. Wu Zhongliang, Wang Peide, Wang Zhang and Ke Zhaoming

Unstitute of Geophysics, State Seismological Bureau. Beijing 100081, China)

Abstract

Near-socurce broadband digital recordings of an underground explosion recorded by DCS-
302 three-component digital cassette accelerographs, were inverted for the moment tensor of
the underground explosion source. The accelerograms were integrated twice to obtain the dis-
placement seismograms. Green’s functions were calculated for a homogeneous semi-infinite e-
lastic medium. The inverted results indicate that the main part of the explosion source is the
isotropic component, and that the source-time function of the underground explosion is quite
different from thar of the spontaneous earthquake. The corner frequency of the displacement
spectra for the ground motion of the explosion source obtained by spectral analysis is 1. 8 Hz.
and the equivalent elastic radius of the explosion source is estimated to be 0. 4 km. An analysis
of the results from moment tensor inversion shows that during the explosion process tensional
spalling occurred in the environmental rock. It is pointed out that the results about the under-
ground explosion obtained from moment tensor inversion without imposing a prior constraints

on the focal mechanism of the seismic source are convincing.

Key words: underground explosion. seismic moment tensor, inversion, near source. broad-
band



W M B UM S5O R
PI8E T SEISMOLOGICAL AND GEOMAGNETIC Vol 18 No 6(A)
1997 # 12 J] OBSERVATION AND RESEARCH Dec 1497

Fl ICHAM 7 A RIS iE e H 18
MR IERIR BB

EFER ITAY LEM FamHFE MREA
CfEIE ST 100081 [ 5 4 58 ) Ho BR 0y PR 52 B )

BT R T B R TSR R e KL ] B T A R A R AR [ L R A g S M LY
13 3 TR TR A M B0 11 K KRR, ST 5 N E BEFIE. 3F A ICHAM H AR
S kAT T, SR AR A R R AT C KR, U R R AT S M F L by
RSB NRE . MARA FE SR R BN A TS AR R RE S b A, IR
S 3 A L AT LA G O R

T BT SN ICHAM Fik; 5108

ROl 30 R RE L RERGERF %, RECTZRNEFXTF. B, BE5%8
P R, ., 2 F0M; £, B2 dofe FEHE% DERTE, RIEHE
M.

HUA TR RE R KBS B R0 R (AR ) BETT 2 5] FIWTR F R, X~
EREZIMSITLRE. #BdX RG] 0ARIE: REMRHXTRETES] FRAIRH
SR, R, PTA A RERIR BB X BT R ST A X R (BRSO BETT A 28 BERGIR Y
WA 1 R,

30 BAERT. 7F 1960 £ H N EF R S UWAT, HiRiA AR THREBER - (FRTMH
., HEASH, R TREECIS T KRN3R, RMERRNE O TZ4EE. T
HRARE N Y FEARA T REEAGZRENFESSE, ANPTREE —EXEIFEER
R EEH . W ARSI SORF AR EEARHTE S,

A B E A AR N T T BRI E M R R R AR A& R A R K
BIFE. SHRYIEHTESOROTIEG . S SOERSABUR . AU ARG 55 5l i
THBIEIRRM AR RY . HAECREA, BB RERE, HABRKARP IS
G IR Br R B IR M R R

* [F SRR ) M Ry TR B TR 9T A0BA



6 ERRS . R ICHAM J7 ik N8 q i i 1 SO e ay e 52 15

1 F

& R R % (1988 ) ik gy ICHAM R B b 3% 7R A1, ICHAM R ok it
§7i% 45 Hamming 70 WS 1% 7 ¥ 52 JRAR AT Hamming 77 % MOE 28 Hamming b ¥ 5
WA O CERTEN RS AR . B EREES T RARST . Tl A
ARG A, & Sl 3 Hamming BRI R, B2 4FHE280/05X - RS T
O, ATTREE PR — AP sh, HEBIMEERE . O MRl @ o
EFHHI - L Hamming #; @ 78 Hamming # Z; © 7 &5 F Hamming
HHIER d.(X.. 2); © #7421 5).

KFENEMIMT A SER RN CR(EBRF, 1988 4£), FEHARTER,

2 FESHEFE

2.1 FRSSEIEBIFEL

HAVPRRF A MR IR S P RRIERI R RME, ATEMR. MF 2. #ARAI R
AT R A R (FEEEA ETER. AR, TS AR BT BRI
PORRRBME. KE--KEFE, RAIME SR D AR % IRR R — K
O X PERRHE BT I Y (R RE R AL A SR R A AR I A S w1
2.2 HmihEi

W — O TR — O R A — RS AT T R Ll K %47 13
YO T R FE R SR — 25 B, FFBGKABR G NI X 11 KRR RE N B TR0,
N REmME2 frm. Wi, F—-XHERUN =13, B_BERYE N, =11, SFEKEN
=24,

@) ’g;ﬁf‘fH B H ﬁ&&ﬁj—»[ m&ﬁ#]— P

3 [*Q?IH i H ERE H ﬁfﬁiﬁ#lr— %i,pg}___
1 &

g l |
L& B
B #CR R

2.3 KIEMRRN
BAARRESREHNEAMSRA AR L, AAAKSGNEIE. WAKENEES



