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Abstract Sandstone forms the most widely distributed reservoirs in

the world. The diagenesis procedures of the sandstone such as
compaction and cementation affect its physical and elastic
properties and ultimately determine the contact properties of the

N sand grains and the pore structures. Based on previous studies the
main parameters that can be used to quantitatively characterize the
compaction and cementation of the rock include the apparent
compaction rate apparent cementation rate and the comprehensive
coefficient of diagenesis. However up until now there is no
systematic experimental method developed for determining the
diagenesis coefficient. In practice most of the previous methods are

based on empirical formula and slice data to determine the original

N N porosity and cement content with large error and complex process.
Based on the previous research this paper puts forward a set of

methods to determine the apparent compaction rate and apparent

; ; ; cementation rate. The results show that there is a good correlation

between apparent compaction rate apparent cementation rate and

P631 porosity  permeability and separation coefficient which are
consistent with the result of previous studies.
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1
Tablel Calculation results of original porosity
N N Md/mm S, D/ % Md/mm S, D/ %
1 0.18 1.21  46.2 11 0.38 1.2 40.59
1 . 2 0.18 1.41 40 12 0.38 1.31 41.59
3 0.18 1.51 38.29 13 0.38 1.51 37.75
Houseknecht( 1987) ) 4 018 171 34.32( 14 0.38  1.69 34.84
5 0.18 1.93 34.11 15 0.38 1.94 33.37
1989; 20111 2007) ( 6 0.18 2.41 31.71 16 0.38 2.61 29.7
7 0.23 1.21  39.65 17 0.53 1.2 41.13
’ _ /( . ) « 8 0.23 1.29 33.86 18 0.53 1.31  35.69
100% (1) 9 0.23 1.31 32.56 19 0.53 1.65 34.59
= _ )/ 10 0.23 1.52  30.91 20 0.53 1.71  32.06
% 100% (2) 11 0.23 1.78 30.66 || 29 0.53 1.93  30.22
_ /( + 12 0.23 2.61 28.56 | 30 0.53 2.61 24.44
) x100% (3) 13 028 1.2 37.68| 31  0.62 1.2 37.54
14 0.28 1.21  34.28 | 32 0.62 1.32 35.84
15 0.28 1.41 31.86| 33 0.62 1.51 35.05
16 0.28 1.71 33.63| 34 0.62 1.7  33.85
17 0.28 1.94 31.89| 35 0.62 1.94 31.59
2 18 0.28 2.61 26.72| 36 0.62 2.4 26.6
2.1
R. snaider la 1b Beard
Beard ~ Weyl 2a 2b Beard
R. snaider
: Beard Weyl
Beard  Weyl
( Beard and Weyl
1973; Scherer 1987) :
@, =20.91 +(22.9/sorting) . (4)
Modell @ =0.25/sorting +0. 184 R =0. 809 (6)
- Beard  Weyl Model2d =54.16 x Md* —99. 18 x Md® +59. 06 x Md’ +
14. 65 x Md +0.25/sorting + 1. 454 R =0.906 (7)
R
Beard  Weyl
(1) ;
(2)
(3) m- v p Beard ~ Weyl
d=1-m/p . (5) .
1 Md
S, @D .
Beard

Weyl
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Fig. 1 The intersection of original porosity and sorting coefficient and grain size
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Fig.4 The relationship between apparent compaction rate apparent cementation rate and porosity

permeability and sorting coefficient
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Table 2 Calculation results of apparent compaction rate and apparent cementation rate
D/% P/MPa a 8 D% P/MPa a 8

A 28.93 6 0.04 0.35 2 13.7 15 0.16 0.63
B 25.87 6 0.09 0.39 3 16.44 25 0.2 0.58
C 15.54 25 0.28 0.52 4 13.7 20 0.19 0.6
D 15.86 25 0.33 0.46 5 13.41 25 0.24 0.62
E 17.41 10 0.2 0.51 6 12.12 20 0.22 0.67
F 16.12 10 0.13 0.55 9 16.69 20 0.19 0.53
G 18.75 16 0.23 0.44 10 14.77 10 0.19 0.58
H 18.35 16 0.25 0.43 11 12.53 15 0.23 0.64
1 18.44 12 0.21 0.49 12 12.87 25 0.33 0.57
J 19.97 12 0.16 0.46 13 11.04 25 0.28 0.55
K 22.51 10 0.12 0.43 14 18.63 10 0.12 0.5
L 21.96 8 0.12 0.45 19 23.7 15 0.13 0.4
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