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Rock Mass

Rock engineering expertise       

 PHOTOS OF ROCKMASSES 

 

1. Terrain surface 
 
Massive gneiss with sheeting joints, i.e. 
joints sub-parallel with the surface plane. 
 
The block volume Vb > 5m3 
The sheet joints near the surface are 
rough and undulating. 
 
Sheeting development in this massive 
brittle and strong rock indicates 
occurrence of high stresses. 
 
In fact, a 70m2 headrace tunnel a few 
hundred metres inside the valley slope 
experienced massive rocks with large 
rockburst problems in the 1970s. 
 

 

2. Exposed rocks in the terrain surface 
Scale: 15cm long pencil 
 
Densely jointed, slightly weathered gneiss. 
Probably one joint set parallel to the 
surface + 2 other sets, i.e. 3  to 3 joint sets 
+ random joints. The rockmass may be 
characterized as crushed. 
 
Most joints are short with length < 1m, 
but in addition a few moderate joints 
The joints are planar to slightly 
undulating. 
 
Block volume, Vb = 0.5 – 2dm3 
 
 

 

3. Exposed rocks in the terrain surface 
 
Slightly – moderately weathered 
rockmasses consisting of jointed gneiss 
with uniaxial compressive strength σc = 
100 – 150MPa 
 
A few long joint (> 10m) and many 
moderate joints (3 – 10m) are seen on the 
photo. The spacings between long joints 
are 2 – 3m, and 0.2 – 0.6m between 
moderate joints. 
 
Planar to slightly undulating, rough joint 
surfaces. 
Block volumes vary between 10dm3 and 
100dm3 
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4. Exposed rocks in the terrain surface 
Scale: 10 cm long pencil 
Jointed, grey and light grey gneiss with  
UCS = 75 – 100MPa 
Slightly weathered rocks in the terrain surface 
 
A small displacement can be seen for the vertical 
joint zone in the centre of the photo. As seen, this 
zone is irregular composed of short joints following 
after each other. 
 
Main joint set occurs along foliation (horizontal) 
 
In the light gneiss, there are many short joints (< 1m 
long) 
Most joints are short < 1m. The joints along the 
foliation are moderate (3 – 10m) 
 
In the surface, joints have rough surface walls and 
the main set joints are slightly undulating 
 
Many very small joints (< 1m) seems to be partly 
healed 
Blocks are formed by the medium length joints Vb = 
approx. 10 – 50dm3 
Joints are rough and undulating 

 

 

5. Terrain surface 
Gneiss slightly weathered to fresh UCS = 100 – 
125MPa 
 
Weakness zone with parallel joints in a gneiss A 
weakness zone. Assumed zone thickness Tz = 0.2 – 
0.7m  
 
 
Also in the surrounding rockmasses, there are joints 
parallel to the zone. These joint are long, length > 
10m and partly open (at the surface). 
Another steep joint set occurs at 45o angle to the 
main set (along the zone). A third set is at right 
angle to the zone. This, there are 3 joint sets + 
random joints. 
 
Block volumes in the surrounding rocks vary a lot 
from Vb = 0.5m3 to Vb = 2m3. 
On the right side of the zone, the rocks are less 
jointed.  
 
The weakness zone is 0.5 – 1m thick,  with a joint 
zone 2-3m thick on the lefts side with 0.2 – 0.5m 
internal spacing. 
 
Three different rockmass classes, from left  
a) jointed roc 
b) a joint zone, 
c) small weakness zone 
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6. Excavated cutting 
Completely weathered granite, probable UCS = 1 – 
2MPa  
The rocks can be dug with a geologist hammer. 
 
There are no joints observed.  
The weathering is the main feature 
 
The rockmass conditions are probably not covered 
well by any classification system where rock 
properties are not included. 

 

 

7. Tunnel wall 
The tunnel had been water-filled for 15 years and 
dewatered when the photo was taken. 
 
This is a small fault  (weakness zone) in gneiss. The 
white lines are clay-filled joints. The clay has weak 
swelling properties.  
No rock support had been installed (in the roof the 
zone was less developed) 
 
The small weakness zone is 0.3 – 1m thick 
 
But as the filled joints are thin (filling 0.5 – 2cm), the 
zone turned out to be stable, as there had only 
been loostening of a few small fragments from the 
zone after 15 years of inundation.  
The adjacent rockmasses 
Gneiss with UCS = 100 – 120 MPa  
Block size 0.1 – 1 m3  
Rough and slightly undulating medium long and 
tight joints 
Tight structure , also in the zone. 
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8. Blasted rock cutting 
 
 
Jointed gneiss with a seam (filled joint) 
 
The seam is 0.05 to 0.1 m thick 
 
Gneiss with UCS = 120 – 150 MPa 
 
Block size 0.05 – 10 dm3 
3 joint sets.  
Joints are smooth and planar often with 
coating of chlorite. Medium length, 
tight. 
Tight structure 
 
 
 
 
 

 

9. Blasted rock cutting 
 
 
Jointed gneiss with pronounced set 
along foliation. The gneiss has UCS = 
approx.. 120 MPa 
 
Joints are moderate long (3 -10m) 
1 joint set + a few random joints 
Main joint set has rough and undulating, 
tight joints. 
 
Block volume is 0.2 – 0.5 m3 

 

10. Blasted rock cutting 
 
 
Densely jointed basalt, densely jointed 
from the effect of solidification 
USC = 150 – 200 MPa 
Joints are short 
 
Smooth to slightly rough, strongly 
undulating, short joints. 
 
Flat block shape  
 
Block volume Vb = 0.1 – 2 dm3 
RQD = 0-10 
One joint set can be observed, in 
addition some random joints 
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11. Blasted cutting 
 
 
Slightly weathered granodiorite 
USC = 80 – 120 MPa 
Irregularly jointed, probably 3 joint sets 
 
Main joints are planar, rough and 
slightly undulating.  
 
Loose structure with poor interlocking 

 

12. Blasted cutting 
 
Jointed gneiss intersected by dolerite 
veins (dark) 
UCS = 120 MPa/180 MPa 
 
Main joint set along the dike, another 
set of small joints perpendicular to the 
dike. Some random joints 
 
Block size vary Vb = approx.. 0.5 to 10 
dm3 
 
Joints are rough and slightly undulating 
Tight. Joints in main set are 3 – 10 m 
long 
Moderate interlocking 
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13. Blasted rock cutting 
Scale: small torch (12cm long) 
 
Jointed monzonite 
Rock strength UCS = 150 MPa 
Block volume Vb = 0.5 – 1m3 
 
2 joint sets and a few random joints 
Rough and undulating rocks 3 – 10 m 
long joints 
Joint length: moderate (3 – 10m) 
Joints are closed 

 

14. Rock outcrop 
 
Slightly weathered – fresh granitic rock, 
fine-grained. UCS = 100 – 120 MPa 
 
Densely jointed granite with 
block size Vb = 1 – 10 dm3 
2 joint sets + random joints 
Planar and smooth, short joints 
Tight structure 

 

15. Rock outcrop 
Fresh to slightly weathered granite, 
medium grained, UCS = 120 MPa 
Very small "fiederspalten" (feather 
joints) in a massive granite + a few other 
small, discontinuous joints 
 
The feather-like joints are discontinuous 
(end in massive rock) 
In fact, these small joints have minor 
influence on the stability 
They occur in a zone (sort of joint zone) 
 
Compare this location with no. 6., which 
also has massive granite, but the strong 
weathering of the latter changes the 
ground from good to poor 
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