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RTF 99% , HRKZ 2 100% , RV 352 5 A7 Ak T 7K 10 71 8 432 30 7K A8 FIR 25, 46 FEE A2 AR AR /)
M 72 v P M I8 T LU Y A A T B A A FLBRUE AR A S DR o T R A 3R 2RI 3l
BT AR R T 100% )15 B0, 3% AT BE th T3+ 50 p, (KL AT e MU 3.1 745 P Al 53 1 oF
FAE, A2 S AE P 2

2 MAMEEMEFLEETFEER (v, My AREHMBRERNFTENR)
Hh 7% B 7] gty I W L B L SR
“E-A-R vp /m =57 y TLBRIE o /% WA S, /%
2008-01-15 4.718 1.585 0.144 1.000
2008-01-31 5.004 1.631 0.127 1.000
2009-07-13 5.516 1.692 0.095 0.999
2010-11-06 5.856 1.673 0.060 0.999
2010-11-15 5.261 1.679 0.116 1.001
2010-11-27 5.602 1.692 0.087 0.999
2012-02-26 5.779 1.701 0.074 1.000
2013-10-23 5.604 1.692 0.087 0.999
2013-10-24 5.705 1.677 0.074 0.998
2014-01-18 5.611 1.680 0.083 0.997
2014-08-29 5.885 1.699 0.065 1.000
2014-09-15 5.689 1.709 0.084 1.000
2014-09-23 5.477 1.776 0.124 1.000
2014-09-24 6.100 1.777 0.069 1.000
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RSV LN R 3t 52 7y S2 30 2 P A IR SO B FLBR B 3.41% (R 1) , B 5 & 2 f % 3
WA A LB E Fre /MBI o G SR i 52 AT pl S5 36 4 0 A5 A B I S0 B e LR 0 B (e, D 35
3 52 I 7 b X A7 AL B B S R T, 4% IR 2 O 45 2R FLBR RIS K T 12.09% , 4% 3R 3 9 2%
R LB R T 3.2% o 2 FhI7 6 SRAH I AL BB A B fEL 1 A7 76 22 57, (HLAL B 19 72 A s 50
LCE 7)o
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638 i #ooE 32 %

*3 MAMEONEFLRETELER (v, oy ASEMEETEER)

7 ] I " BB
E-H-H vp /km +s7! WLy LB o /% WIFIBEE S, /%
2010-11-05 5.966 1.704 0.060 1.000
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4 HipSig

Gassmann-Biot J5 F2 SZ W 15 478 42 | £L BT U (A0S 1 722 182 1 4 1) 52 ) K 3t 52 i3l 2 L D%
S A A LB AN EEIE R TR, PR Al DA T P R A EE AL B e 2 FL B
AL o AR 3C 0 59038 o SR AR IR 5 3 52 D E I 05 R AL ¥6 N 2 6 Rk i e 07 i6 45 2010 P i
R JEE R T LU I AMIHER K P28 52 P DR SUBE o ], TR T oA A A AR LB, A5 2 R A
o

(D) a A R T 99% , HoRZ Jy 100% , B b 52 b 5 41 4k T 7K 4 A 5
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51t .

(2) I K 5= p KR S A FLBR A LR 6.6% ~ 15.5% , T IRAE N 3.6% ~4.2%
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S B R ZE VIR O 5% A B TR BB i iR 22 AN AT 8, AT 8 S, AR A A R B
IR R 25 5% , W TR M 0 o (A R i 1R 22 Tk 7%, J 5 R BRAE A T 530 i B2 )
RSB, A FLIBE AL A (A BRURSE  5% 2 4 52 W0 JU AR X /N — 8 o 1 P gl B2 P 5 L
SR 3 (2) A (1) AR IS 07 R 430 a0 FL LR il TR SRS 5 20 P
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Estimation of rock porosity and saturation in the Shanxi reservoir
using seismic data

Zhong Yuyun Zhu Xinyun Zhang Zhenfeng
Earthquake Administration of Zhejiang Province , Hangzhou 310013, China

Abstract In this paper, based on the experimental data of rock mechanics, the matrix modulus
and consolidation coefficient of rock in the Shanxi reservoir area were obtained by the method of
combined Biot-Gassmann equation and Pride model. Then the P wave velocity and the wave
velocity ratio were obtained by solving the combined seismic wave travel time equation group
method and the multi station method. Finally, we calculated the rhyolite porphyry saturation and
porosity ,and analyzed the changes of rock saturation and porosity. The results are as follows: (1)
The rock saturation were greater than 99% , and the greatest was 100%, that is to say, the
earthquake rocks are always in water saturation or near saturation. Wave velocity and wave speed
ratio change is mainly caused by the change of porosity.(2) The rhyolite porphyry porosity of the
upper limit is 6.6% ~15.5% ,and the lower limit value of 3.6% ~4.2%. The lower limit values are
close to the porosity measured by the laboratory before the earthquake. If the hyolite porphyry
porosity laboratory measurement is the initial value,rock porosity during the earthquake increases
by 3.2% ~ 12.09%. (3) In 2008, after the earthquake epicentral area rock porosity gradually
closed ,until August 2014 porosity began increases rapidly. From September 15 on,a new set of
seismic activities occurred again in primary seismic zone, and rock porosity showed an increase
before this group of seismic activity.

Key words: Shanxi reservoir; Porosity; Saturation; P wave velocity; Wave velocity ratio



