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1. Project Root

项目来源

科技部国际合作项目：中—澳二氧化碳地质
封存合作项目

第一课题：二氧化碳地质储存
选址方法及其指标研究

第三子课题：考虑
场地力学稳定性的
储存场地选址方法

中国科技部21世纪议程管理中心

中国地质调查局水文地质环境
地质调查中心

中国科学院武汉岩土力学研究所

ACCA21 CAGS Program

CEHG/CGS: Research of 
CCS site selection 
method

IRSM: Research of CCS site 
selection method based on 
mechanical stability
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2. Research Background of Geomechanics

2.1 Geomechanical Baseline Associated with CO2 Injection

从本底调查阶段
到场地关闭后，
都必须进行详细
的力学评价！
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2. Research Background of Geomechanics

 φ represents porosity of the confining zone, k represents confining zone permeability, Pc represents the minimum 
pressure that would induce confining zone fracture, P represents the current formation pressure, E represents rock 
compressibility, Δε represents the expansion of the target formation rock, and σ* represents shear stress. Values for 
these variables can be determined through a combination of laboratory and field-generated data. The geomechanical 
variables in the model should be regularly updated, as in situ monitoring data from the project becomes available.

2.2 Geomechanical Processes Associated with CO2 Injection

Source: Tsang and NETL, 2010.

盖层岩石的压力突破

断层破坏

盖层岩石的压力突破

储层岩石的
体积扩容
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2. Research Background of Geomechanics

2.4 Question

Capacity Pyramid

How to assess mechanical certainty of a basin?

力学稳定性如何评价？
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3. Methodology

Killer criteria:
1. Potential theoretical capacity 
of basin (less than 2500 Mt)
2. Maximum thickness of 
potential storage basin greater 
than 1500 m)
3. Temperature of storage 
aquifer (less than 373 K)
4. Active fault to the injection 
well (       no less than 10 km)

7

3.1 Prerequisite

必要条件：

1）盆地理论容量小于2500 Mt
2）沉积盆地厚度大于1500 m
3）储层温度高于373 K
4）活断层到注入井最短距离   
小于10 km

Rf

Rf
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3.2 Prerequisite
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Prerequisite

Posterior analysis

Three-Level Assessment

List of potential basins

Index and Computation

Mechanical Stability Map

STOP

3.3 Logical flow of assessment

Y

N

Pass

N
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3.4 Database Sources

Storage sites

Sources

Geology

Geograph
y

Mineral resources

Earthquakes

Deep wells
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4. Technical accomplishment

Index Flow Mapping
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5.1 Resultant Mapping

Certainty
Uncertainty

Very 
uncertainty
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Computation models and numerical analyses: Verification
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Source: Mathias et al., 2009.
参数 取值

杨氏模量, [Pa] 3.0x109

波松比, [-] 0.25

岩石密度, [kg/m3] 2800

流体密度, [kg/m3] 980

初始孔隙度, [-] 0.23

比奥系数, [-] 0.28

比奥模量, [Pa] 1.3x1010

孔隙压缩性, [1/Pa] 1.0x10-9

摩擦角, [o] 28

粘聚力, [Pa] 2.0x107

初始渗透率, [m2] 5.0x10-13

注入压力, [Pa] 5.0x107

粘性系数, [Pa-s] 1.3x10-3

注入温度, [K] 293

流体热容, [J/kg/K] 1160

固体热容, [J/kg/K] 920

流体热扩展系数, [1/K] 5.0x10-4

固体热扩展系数, [1/K] 1.0x10-5

热导系数, [W/m/K] 2.63

热扩散系数, [m2/s/K] 6.0x10-12

注入浓度, [mol/m3] 628

有效溶质扩散系数, [m2/s] 5.0x10-9

地球化学反应率, [1/s] 1.0x10-9

地球化学反应热, [J/mol] 1.3x10-6
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Future work

构造断裂密度

活动构造（活断层，活火山，
活褶皱，地震震级和事件频度）

构造分区和地壳稳定性

地应力分布

地形形变和地貌变迁

自然温泉和地热分布

评价指标

一级验证指标

二级验证指标

Assessment Index

Active Fault

Hot spring

GeoStress

Verification Index
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