
Spacing

Apparent thickness and True thicknesspp

T = VT * Cos T = VT * Cos 
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Spacing Apparent spacing and True spacing
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Spacing
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Spacing

b
For each joint set

Number
of 

observationsobservations 

Spacing

Measuring tape of at least 3m length

Spacing
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Spacing

術語 間距

極密
Extremely close spacing <20mmExtremely close spacing

很密
Very close spacing 20-60mm

密密
Close spacing 60-200mm

中度
Moderate spacing 200-600mm

疏
Wide spacing 600-2000mm

很疏
V id i 2000-6000mmVery wide spacing

極疏
Extremely wide spacing >6000mm
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Spacing
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Rock Quality Designation (RQD)

Ratio of core in length > 10 cm and total lengthRatio of core in length > 10 cm and total length

x
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Some problems using RQD to evaluate rock mass structure

• The RQD value is influenced by drilling equipment, 
drilling operators and core handling. Especially RQD 
values of weak rocks can be considerably reduced due to 
inexperienced operators or poor drilling equipment

• Drilling fractures should be re-fitted, but what are 
drilling fractures?drilling fractures?

• Besides, …
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Persistence
It is one of the most important rock mass parameters, but 
the most difficult to be quantified.the most difficult to be quantified.
It can be crudely quantified by observing the discontinuity 
trace lengths on the surface of exposures.

Type of termination Should 
be recorded x (out side of the 

) ( k) d dexposure), r (rock), and d 
(discontinuity). 
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Persistence
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Persistence
Exponential distribution of trace lengthExponential distribution of trace length

Trace length

  

O t r p nl

   CLLf

2010/8/11 39

Outcrop only



Persistence

術語 長度

持續性極低持續性極低
Very low persistence <1m

持續性低 1 3mLow persistence 1-3m

中度持續性
Medium persistence 3-10mMedium persistence

持續性高
High persistence 10-20m

持續性極高
Very high persistence >20m
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Roughness
The roughness of discontinuity 
walls can be characterized by a 

i (l l ) dwaviness (large scale) and 
unevenness (small scale).

2010/8/11 41



Roughness
It can be measured by

Linear profiling : measuring xLinear profiling : measuring x 
and y
Compass /clinometer : four thin 
circular plates of variouscircular plates of various 
diameters (i.e. 5, 10, 15, 20 cm).
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Roughness

微起伏分級 小尺度 中尺度

Ⅰ 粗糙（或不規則） 階梯型

Ⅱ 平順 階梯型

Ⅲ 擦痕 階梯型

Ⅳ 粗糙（或不規則） 凹凸型

Ⅴ 平順 凹凸型

Ⅵ 擦痕 凹凸型

Ⅶ 粗糙 平面型Ⅶ 粗糙 平面型

Ⅷ 平順 平面型

Ⅸ 擦痕 平面型
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Ⅸ 擦痕 平面型



Roughness

Strength of joints

i

Strength of joints

i 

i concept
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Wall strength

先描述風化程度先描述風化程度
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Weathering



Wall strength

MPa
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不連續面軟弱夾心以及岩石材料單壓強度與分類(Johnston,1993)



Wall strength

分級 描述 現場識別 單壓 強度（MPa）

R6 極 強 岩 地質錘猛敲僅見小碎片跳，極難敲裂 ＞ 250

R5 甚 強 岩 地質錘敲擊多次始裂 100 ～ 250

R4 強 岩 地質錘敲擊一次以上始裂 50 ～ 100

R3 中 強 岩 小刀無法切削，地質錘敲擊一次可裂 25 ～ 50

R2 弱 岩 小刀難以切削，地質錘細端敲出淺痕 5 ～ 25R2 弱 岩 小刀難以切削，地質錘細端敲出淺痕 5 ～ 25

R1 甚 弱 岩 可以地質錘細端敲碎，可以小刀切削之 1 ～ 5

R0 極 弱 岩 大拇指甲能壓出凹痕 0 25 ～ 1R0 極 弱 岩 大拇指甲能壓出凹痕 0.25 ～ 1

S6 堅硬黏土 大拇指甲難壓出凹痕 > 0.5

S5 甚硬黏土 大拇指甲易於壓出凹痕 0.25 ～ 0.5

S4 硬黏土 大拇指甲易於壓出凹痕，但難貫入 0.1 ～ 0.25

S3 堅實黏土 大拇指用力可貫入 0.05 ～ 0.1

S2 軟黏土 大拇指易貫入 0.025 ～ 0.05
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S2 軟黏土 大拇指易貫入 0.025 0.05

S1 甚軟黏土 手掌易貫入 < 0.025



施密特錘
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點荷重試驗點荷重試驗

2010/8/11 50



點荷重指數 qu=24Is50

P/De
2＝Is，乘上修正因子F，使

其轉換成標準直徑De＝50mm之e
點荷重指數

Is50=F *Is
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