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Difference of lithofacies mechanical properties of the fourth member
of Shahejie Formation in the Bonan Subsag, Bohai Bay Basin
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(1. Exploration and Development Research Institute, SINOPEC Shengli Oilfield, Dongying, Shandong 257015, China;
2. Dongxin Oil Exploration Plant, SINOPEC Shengli Oilfield, Dongying, Shandong 257015, China)

Abstract; Based on the data of well cores in low permeability reservoirs in the fourth member of Shahejie Formation
in the Bonan Oilfield, the rock facies types were studied. Using conventional three axis compression test data of
different lithofacies, restored static rock mechanical parameters were established under reservoir confining pressure
conditions. The differences of static mechanical parameters and stress-strain relation between lithofacies were analyzed.
The low permeability reservoirs in the Bonan Oilfield can be divided into 5 types: coarse grained sandstones, fine
sandstones, siltstones, mudstones and carbonate sandstones. In the same rock, with the increasing confining pressure ,
the Young’s modulus becomes larger, and the Poisson’s ratio increases slightly. With the increase of rock gain size,
the Young’s modulus increases and the Poisson’ s ratio decreases. However, the Poisson’s ratio of coarse grained
sandstones does not follow the overall trend, and is larger than that of fine sandstones and smaller than that of
siltstones. As the grain size of rock becomes coarser, the stress-strain relation becomes more linear. And the initial
grain rearrangement plastic section and the high stress plastic section become smaller.

Key words: lithofacies; mechanical property; low permeability reservoir; fourth member of Shahejie Formation;

Eocene; Bonan Subsag; Bohai Bay Basin
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Table 1 Lithofacies classification of sandstones in low permeability reservoirs of fourth member
of Shahejie Formation, Bonan Subsag, Bohai Bay Basin
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Fig.1 Typical slices of experiment samples in the fourth member of Shahejie Formation, Bonan Subsag, Bohai Bay Basin
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Table 2 Rock mechanical parameters in the fourth member of Shahejie
Formation, Bonan Subsag, Bohai Bay Basin

W5 RS AR MR C M Ak B/ MPa  BpEfit/GPa ML HURIRE/ MPa
X 170 1 7K 22 At KR A 0.1 4.08 0.300 41.88
X 170 2 K 22 Vet i 12 13.20 0.340 51.33
170 3 7K 22 e 2y i ¥ 22 14.60 0.355 84.25
X 170 4 7K 22 A T 32 15.45 0.360 108.21
X 170 5 K 22 RV AA RS 0.1 9.60 0.260 51.83
X 170 6 7K 22 NEAT R =y R N =t 12 19.00 0.300 77.21
X 170 7 K 22 MEAs R E =y (A iy R e 22 20.40 0.305 103.54
X 170 8 7K 22 AT E = R ATy K V= 32 21.28 0.310 120.30
172 9 7K 22 WA Al e 0.1 12.12 0.240 61.97
X172 10 7K 22 Wb AH WbE 12 22.40 0.270 96.12
X 172 11 7K 22 HHbA A Wb 22 23.49 0.270 139.42
X172 12 7K 22 Wb A AH Wb 32 24.98 0.280 184.17
X176 13 K 22 A B —aiibs 0.1 13.05 0.150 76.28
X 176 14 7K 22 AR AR DA 0.1 14.32 0.170 77.49
X 176 15 7K 22 YDA AR A 0.1 13.27 0.160 80.25
X 176 16 7K 22 YIb A AH ey 12 23.55 0.180 98.75
176 17 7K 22 AHRE AR b 12 23.97 0.190 106.70
X 176 18 7K 22 Eirayii| A 22 24.87 0.190 205.96
X 176 19 7K 22 4P A AH A 32 25.92 0.190 215.36
R 4 20 K 22 MR A Th—HRLE S 0.1 15.87 0.170 81.29
IR 4 21 K 22 HURLED A A Th—HLEb S 12 26.38 0.190 132.96
WK 4 22 7K 22 MR AAE b 22 27.17 0.220 217.49
WK 4 23 7K 22 MR A h—HRE S 32 28.56 0.220 229.69
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Table 3 Fitting relationship between rock mechanical parameters and confining pressure in low

permeability reservoirs in the fourth member of Shahejie Formation, Bonan Subsag, Bohai Bay Basin

4 1 ERA 5 R 1 R AR S R R
. XK R X RE XX R WG RE
MUK A4 E=2.162 4InP+20.852 R?=0.998 A=0.008 1lnP+0.186 4 R?>=0.787 7
4iebAAH E=2.127 9InP+18.446 R*=0.995 1 A=0.005 3InP+0.172 2 R*=0.839 3
abEAH E=2.172 5InP+17.087 R*=0.997 7 A=0.006 3lnP+0.254 3 R*=0.967 6
RIFWAEM  E=2.006 1InP+114.19 R*=0.999 4 A=0.008 5InP+0.279 4 R?=0.998 7
JeE A E=1.952 2InP+8.543 5 R?=0.999 3 A=0.01InP+0.322 R*=0.971 4

T E IR GPa; P Jy [T, MPa; A HIARA L ;R AR,
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Fig.2 Relationship between rock mechanical parameters and confining pressure in low

permeability reservoirs in the fourth member of Shahejie Formation, Bonan Subsag, Bohai Bay Basin
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Fig.4 Typical stress—strain relationshipof different lithofacies in
low permeability reservoirs in Bonan Subsag,Bohai Bay Basin
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