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Q system
• Based on case histories in Scandinavia
• Numerical values on a log scale
• Range 0.001 to 1000

(After Barton et al. 1974)

• represents the structure of the rockmass
• crude measure of block or particle size

• represents roughness and frictional 
characteristics of joint walls or infill material

• consists of two stress parameters
• SRF can be regarded as a total stress parameter
measure of 

– loosening load as excavated through shear zones
– rock stress in competent rock
– squeezing loads in plastic incompetent rock

• JW is a measure of water pressure
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(After Barton et al. 1974)
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(After Barton et al. 1974)
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(After Barton et al. 1974)
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(After Barton et al. 1974)
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(After Barton et al. 1974)
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(After Barton et al. 1974)
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Resolves to three parameters
• Block size ( RQD / Jn )
• Interblock shear strength ( Jr / Ja )
• Active stress ( Jw / SRF )

Does NOT include joint orientation
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Equivalent Dimension De
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Estimated support categories based on the 
tunnelling quality index Q
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Rock Mass Classification System

• RMR and Q system or variants are the most widely used
• Both incorporate geological, geometric and 
design/engineering parameters to obtain a “value” of 
rock mass quality

• Empirical and require subjective assessment
• Always use two systems for comparison
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Prediction of in-situ deformation modulus Em
from rock mass classifications
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RMR與岩體強度參數
Zen and Sadagah (2003) 將Bieniawski(1989)所提出的RMR評值與岩體
強度參數c與φ做了連續性的迴歸計算，得到以下結果：
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Geological Strength Index (GSI)

• Method to link the constants m and j of Hoek-Brown 
failure criterion to observations in the field
ie: a possible solution to the problem of estimating 
strength of jointed rock mass

• A system for estimating the reduction in rock mass 
strength for different geological conditions

• Overcomes deficiencies of RMR for poor quality rock



2010/8/12 27

Estimate of Geological Strength Index GSI
based on geological descriptions
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Hoek and Brown 破壞準則

Hoek and Brown 破壞準則，從1980年發展至今已經超過20
年，透過GSI之評值結合Hoek and Brown 破壞準則，工程師
可快速評估岩體之強度參數，因此受到廣泛的使用

σ‘1為岩體破壞時之有效最大主應力；
σ‘3為岩體破壞時之有效最小主應力；
σci為岩石的單壓強度；
a與s 為岩體參數，與岩體特徵相關；
mb為岩體材料參數，與岩石性質相關。
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Hoek and Brown(1995)破壞準則

其中 mi為岩性係數

式(1)中mb可由式(2)求得
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(摘自Hoek and Brown,1997) 

完整岩石之岩性係數 mi
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當GSI < 25(未擾動之岩體)







 −

=
9

100exp GSIs

a = 0.5

200
65.0 GSIa −=

s = 0

當GSI > 25(未擾動之岩體)

式(4)
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凝聚力c'

摩擦角φ'

多次因計算機的發達、實驗修正和案例的累積，
Hoek and Brown 破壞準則也不斷的更新，而最新
的Hoek and Brown 破壞準則在2002年提出
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HW5

經調查，某區域泥岩單壓強度55MPa，RQD值為60% ，岩體有三個主
要不連續面：(1)bedding：spacing=0.4m, high weathered, 
slightly rough surfaces, continuous, orientation of 180/ 10; 
(2)joint1：spacing=0.4m, slightly weathered, slightly rough 
surfaces, continuous, orientation of 185/ 75; (3)joint2：
spacing=0.4m, slightly weathered, slightly rough surfaces, 
continuous, orientation of 090/ 80。若欲於地下200公尺處由東往
西開挖一條10公尺直徑之隧道，請盡你所能根據岩體分類法(RMR法與
Q法)提供工程師設計分析所需之資訊(包括評值、設計條件、設計參數)。
(PS所有不足資訊請根據提議加以合理假設，岩體評分時評分標準請自
行蒐集最新相關文獻，並註明參考資料來源)


