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Study on design method of three—component seismic

exploration & observation system in coalfield

ZHAO Di,DU Wenfeng,GOU Jingwei, HE Dengke
(State Key Laboratory of Coal Resources and Safe Mining ,China University of Mining and Technology( Beijing) ,Beijing 100083, China)
Abstract : Combined receiving longitudinal waves and converted wave on the basis of dynamite source method is currently the most preva-
lent way of three—component seismic exploration & observation method.Since the longitudinal wave and the converted wave differ in wave
propagation path optimal image area and the relationship with reflection spot position and interfacial depth, it is difficult to design an obser-
vation system that simultaneously accepts both waves.Based on the asymmetry feature of the converted wave propagation path, the integrated
planar graphic method of the converted wave observation system is proposed with reference to the integrated planar mapping method of the
longitudinal wave observation system.By using this method, the relative positional relationship between the shot point and the receiving
point of the converted wave and the section observed by the converted wave exploration can be visually expressed.Moreover,in order to a-
chieve uniformity of the number of times of the longitudinal wave and the converted wave under different optimal receiving windows and dif-
ferent bin sizes,an observation system design method that takes into consideration both the received longitudinal wave and the converted
wave is proposed.In this plan,it is necessary to ensure that the converted wave satisfies the optimal receiving window, and the number of

times of coverage in the conversion point bin is uniform,and then the longitudinal wave offset is properly edited so that the longitudinal
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wave satisfies the optimal receiving window and the common reflection point in order to achieve the uniform number of coverage within the

bin.By using the observation system design method,the number of times of the longitudinal wave and the converted wave can be unified,

and the longitudinal wave and the converted wave data can be both within the optimal receiving window.

Key words : component; seismic exploration; observing system; receiving longitudinal wave; converted wave

0 3l

=y i MR — R BRI A R ER
DOFP IR AR AE S R A SR A PRI | AR
B IR NAS BE TN 2 = 0 1 E A I A
P ARSRAT 52 AT, J- A9 8 TPl & e, X O
S L4y ik i RR RSN 0 R A B A R R4S T L
SRR E PN 240 R R R B v i =4 =
3 iR S 4 BE 005 1 A5 HE A D 4 O o 3 A
P AR B, BRI A T 52 2 s B i <O
AR , o s T 5 1) o s 40 0 = Ak = i R R
SRR ARIEAT THFSE, L T ek S BG4k
Y = R BORERAE S BOSTE RN R Sk
SN, ZEREEAED LI K i, AR T =
oyt R RAE SR AEROR A BHH AR RO R LR
ZEU AR X LA AT T S TR R R =4 (3D) Hb
RS R = 4y B G B A R =
(3D3C) MR B HH Nk 3 SR BE T 22 5, 50
UE T =435 i RR WERE ELAT B (A A ) 0 R AT R iR
A8/ NS SAE TR PR TR i

TGN L, e e AL 46 HAT A O RE L, XUV
SEDIRT IR T HEAIN 47 OM A DRR IR 2 st 70 St
FETAL 7 A ) 1A 4 RS NI R A e D
BT e A R AR AR @ T 2 LA 3]
G U AR 7= A g DR A 8 R A R S R S
PR A RORRE R ;G TR /N TN, P
S A /N TN G

LT A5 1 ARG AE R A 7 = o i R
GV, 2T R 0l R AL AR AR
DK A Hb T 5 B o A R A I R S S 4
WA TC /N B B | B 0 RN 2 RS | R
T JE N TR B R A 8 Ipt SR () R

1 ZH=HEVWNRRES FHRERZE

M= B LI 22 GE 3 B AT 255 P 1T 1R 7R AR
I, BRIV - i PR A i M2 WA A B R R A7
SR ZR R M= S TR I LN 1 Py 3t BE /s R, X RR L
AV PRI v T 2 1 T 0 BE W 2 7 H UK A
AR B AR AL B G 2, IR AE WL &R e i it
RN Z I

[l

R AR B AGRE B AR FR A 4 S R R
S ARSI ZR 8 ] BN WL 2R e 4 T 2
HVERUE R SE B, e Ui g KF-o, — 4 =40
IR GER SR 2 RS EUE 1,
1 FABE_HE=2ENNRESH
Table 1 Parameters of 2D 3C midpoint shooting geometry
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Fig. 1 Single fold with P-wave synthetic plan of seismic geometry
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Fig.3 Propagation path of converted wave
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plan of seismic geometry
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Fig. 5 P-wave synthetic plan of seismic geometry
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Table 2 Parameters of seismic geometry
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Fig. 6 Converted wave synthetic plan of seismic geometry
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Fig. 7 P-wave synthetic plan of seismic geometry
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Fig. 9  Fold distribution chart
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Fig. 10  Offset and azimuth distribution chart
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