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Percentage finer

A - a poorly-graded medium SAND (probably estuarine or flood-plain alluvium)
B - a well-graded GRAVEL-SAND (i.e. equal amounts of gravel and sand)

C - a gap-graded COBBLES-SAND

D - a sandy SILT (perhaps a deltaic or estuarine silt)

E - a typical silty CLAY (e.g. London clay, Oxford clay)
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WIINA vddswudas | wWaswulassey WIINA taenwudad wazwuilassou
S ANURILAWE | D19 P p—, ANUWIUAR | T19*

0 0 0 6400 41.1 12.1

800 8.3 2.3 7200 45.9 13.2

1600 14.7 4.6 8000 50.7 14.3

2400 19.5 6.1 8800 55.5 16.2

3200 24.3 7.3 9600 60.3 17.4

4000 291 8.5 10400 65.1 18.9

4800 33.9 10.2 11200 70.1 20.2

5600 38.7 1.7 12000 76.4 WG 21.6 WG

RNHLAG: * {iving 0.025 .
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Solution

Drydensity p, = p(l+w)=1.955/(1+0.227)
=1.593 g/cm’
Gy 4
1+e
Void ratio e = M—l
Pa
2.70x1

T 1,593

From p,; =

—1=0.695

Porosity n=— = 0695 _ 6,410 (41.0%)
l+e 1695

w.G, 0.227x2.7
e 0.695
= 0.048 (4.8%)

Dryunit weight y, = p,g = 1.593x9.81
=15.63 kN /m’
Bulk unit weight y = pg = 1.955x9.81
=19.18 kN /m’
Submerged density p = py, — P,
G, +e
- 1+e
2.70+0.695x1.0
T 1695
=1.003 g/cm’
Submerged unit weight ¥y = pg=1.003x9.81
= 9.84 kN /m’

Degree of saturation S, =

'pw _pw

(20 AZLLU)
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Solution:

The RMR value for the example under consideration is determined as follows:
Table Item Value Rating
Al Point load index 3.5 MPa 7

A2 ROD 70% 13

A3 Spacing of discontinuities 300 mm 10

E.4 Condition of discontinuities Note 1 22

AS Groundwater Wet 7

Basic RMR: 7+13+10+22+7 = 59

B Adjustment for joint orientation Note 2 -5
Note 1. For slightly rough and altered discontinuity surfaces with a separation of <1 mm,
Table A.4 gives a rating of 25. When more detailed information is available, Table E can
be used to obtain a more refined rating. Hence, in this case, the rating is the sum of: 4 (1-3
m discontinuity length), 4 (separation 0.1-1.0 mm), 3 (slightly rough), 6 (no infilling) and
5 (slightly weathered) = 22.
Note 2. Table F gives a description of ‘Fair’ for the conditions assumed where the tunnel is
to be driven against the dip of a set of joints dipping at 50°. Using this description for
“Tunnels and Mines’ in Table B gives an adjustment rating of -5.

Fair orientation adjustment: -5 adjusted RMR = 59-5 = 54
RMR = 59 Class III; fair rock mass to good rock mass

E,, =2RMR —100 = 2x54 - 100 =8 GPa
100-RMR
pP=————

100
100 — 54

yB
2650x12

_ 14,628 kg /m>
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Solution

2 —ar?)
From Ed = ,DV WT
14 §

— (2.65g/cm’x1000.6)(22502)[((3)(4500%) — (4)(2250%))1/(4500” - 2250%)]
= 364500 Pa =36.45 GPa

Gd = p'sz
= 2.65x1000.6 x 2250°
= 13.42 GPa

_rp-2r?)
v T2 -v?)

Substitute vy =

Calculate Poisson’ ratio

[(4500%) — (2)( 2250%)]/2[( 4500%) - 2250%)]
= 0.33
Strength derived from Schmidt hardness

4, =1+0.0065p.SHV

=1+ 0.0065x2.65x50x1.003 MPa
= 1.86125 MPa
o, =10%

Substitute = 10'3¢1%
= 72.65 MPa

Eng Geol’52 Dept Mining & Materials Engineering Midterm o




Eng Geol’52

o MARA oo T st

anmsausulslumsindedau

I1,=W,-W, ; E, =2RMR~100
(V172_2V‘2) CI WL_W
v, = ; =
22 -7?) I,
G.p, v
=—2—(1-4,), S =23 wG,=S,.e
Fu 1+wG_‘.( )3 Ty |
__ Ev
- (1+U)(1—2U)

14 w-W
n=22x100; 4, = p(V2-22); 1, = ”
4 I,

2 Eu W 100
(1+0)(1-2v) W,

E, = pV! (1+0)(1-20)

E A

G-_—————— ) O-c =10 ’ ) IX50:FXIS

2(1+ v)
. V2 ' L 9KG . . i 0.45
e T3k+G 0 30

2P NE% —ar?)

O-t z—;er— 5 Ed :p.V\ 5 2
. (V,, —Vs)

0.45
D
Ay =1+0.00650.SHV ; I g ={—ej g,

Epy = 10®RMR-10)40
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