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Reflection characteristics and acoustic velocity of coal roof
and floor under formation conditions
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Abstract; Typical roof and floor mudstone and sandy mudstone were sampled from the No. 13 — 1 coal seam in
Huainan mining area and acoustic velocity were tested under the formation conditions by changing temperature and
pressure with the depth (400 ~1 200 m). Also, the relationship between reflection coefficients and the changes of
incident angles in coal roof and floor with different depths were analyzed. The results show that acoustic velocity of
coal and rock strata increases with depths and have good logarithm correlation. The reflection coefficients of roof
and floor are not only changed with the incident angles, but also are effected by the depths and the lithology of coal
roof and floor. With increasing buried depths of coal seam, the absolute values of reflection coefficients all de-
crease. When wave impedance difference of coal roof and floor is bigger, its reflection coefficients are bigger.
Therefore, lithologic distribution and depth of coal roof and floor should be comprehensively considered in order to
use AVO information of reflective P — P wave and P — S wave to solve the detailed detection problems under lots of
geological conditions of coal mine in exploration areas when the design of coal seismic prospecting and data process-
ing are made.
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Table 1 Physical parameters of typical rocks characteristics of coal No. 13 -1, seam roof and floor
Pl 5 VRBEE/m FEl i/ MPa M EE/C YGESE/(m - 571 BEGEEE/(m - s7h) W/ (g em ™)
i 4 002 2234 2.61
400 10 30.2 4137 2 386 2. 66
_ 600 15 35.7 4 264 2 458 2.70
wERA
800 20 40.5 4 333 2 493 2.72
1 000 25 45.6 4 371 2532 2.73
1200 30 50.7 4 396 2 551 2.74
i 3512 1 944 2.45
400 10 30.3 3 658 2 029 2.50
. 600 15 35.8 3703 2 061 2.51
s
800 20 40. 6 3 786 2110 2.54
1 000 25 44.7 3 802 2121 2.54
1 200 30 50. 4 3 874 2 163 2.57
i 1769 904 1.35
400 10 30.5 1 964 1 049 1.39
600 15 35.4 2 079 1128 1.42
13 -1 4 800 20 40.9 2 140 1 166 1.43
1 000 25 44.7 2182 1202 1.44
1 200 30 50. 6 2217 1 249 1.45
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Fig. 1 The changes of P-wave and S-wave velocity with depth of coal No. 13 —1, mudstone and
sand mudstone of coal seam roof and floor
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Fig. 2 Relationship among incident wave,

reflected wave and transmitted wave
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Fig. 3 Relationship between coefficients of P — P wave and P — S wave with incident angle

under different depth and different lithology of coal roof



www.chinacaj.net

5512 # REYES . MZEAMTEZT0. RS 5 SR 1395
0.8 - 0.8 . — .
PPy Yo H PPy RV ?]
06f 4 oy A{ég; 06 \ -mﬁﬁk

& 047 ——400m 5 047 ——400m

W 02f v 600m—o—1000m 4 02k e 600 m ——1000 m

ULl e 800 m e 1200 m = —=—800 m - 1200 m

= 0 . . . . . . . ;

1 10 15 20 25 30 33 x 0 10 20 25 30
-02+¢ NS /() / 02+t NI /(0 2
0.4} \ 04t
0.6 L_PS# 06 DS

(a) (b)
B4 EZIRMCARIAYER, RREVEE P-P, P-S RS AGAKCR

Fig. 4 Relationship between coefficients of P — P wave and P — S wave with incident angle under

different depth and different lithology of coal floor
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