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Abstract : The shearing behavior of current and planned coal mine spoil dumps up to 400m in height is studied using large-
sample-high-stress direct shear tests performed on a range of spoils common to the coalfields of Eastern Australia. The
motivation for the study is to address industry concerns that some constructed spoil dump heights ( > 350m) are exceeding the
scale ( ≤ 120m) for which reliable design information exists, and because modern geotechnical laboratories are not equipped
to test representative spoil specimens at field-scale stresses. For more than two decades, shear strength estimation for spoil
dumps has been based on either infrequent, very small-scale tests where oversize particles are scalped to comply with device
specimen size capacity such that the influence of prototype-sized particles on shear strength is not captured; or on published
guidelines that provide linear shear strength envelopes derived from small-scale test data and verified in practice by slope
performance of dumps up to 120m in height. To date, these published guidelines appear to have been reliable. However, in the
field of rockfill dam design there is a broad acceptance of a curvilinear shear strength envelope, and if this is applicable to coal
mine spoils, then these industry-accepted guidelines may overestimate the strength and stability of dumps at higher stress
levels. The pressing need to rationally define the shearing behavior of more representative spoil specimens at field-scale
stresses led to the successful design, construction and operation of a large direct shear machine (LDSM) and its subsequent
application to provide reliable design information for current and planned very-high dumps. The LDSM can test at a much
larger scale, in terms of combined specimen size (720mm x 720mm x 600mm) and stress (σn up to 4.6MPa), than has ever
previously been achieved using a direct shear machine for geotechnical testing of rockfill. The results of an extensive LDSM
testing program on a wide range of coal-mine spoils are compared to a published framework that widely accepted by the
Australian coal mining industry as the standard for shear strength characterization of mine spoil. A critical outcome is that the
LDSM data highlights several non-compliant spoils, and stress-dependent shearing behavior, for which the correct application
of the published framework will not provide reliable shear strength parameters for design. Shear strength envelopes developed
from the LDSM data are also compared with dam engineering knowledge, where failure envelopes of rockfills are curved in a
concave-down manner.  The LDSM data indicates that shear strength envelopes for coal-mine spoils abundant with rock
fragments are not in fact curved and that the shape of the failure envelope is ultimately determined by the strength of rock
fragments.  Curvilinear  failure  envelopes  were  found to  be  appropriate  for  soil-like  spoils  containing  minor  or  no  rock
fragments, or hard-soil aggregates.
Keywords : coal mine, direct shear test, high dump, large scale, mine spoil, shear strength, spoil dump
Conference Title : ICSMGE 2019 : International Conference on Soil Mechanics and Geotechnical Engineering
Conference Location : New York, United States
Conference Dates : June 04-05, 2019

World Academy of Science, Engineering and Technology
International Journal of Geotechnical and Geological Engineering

Vol:13, No:06, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 G
eo

te
ch

ni
ca

l a
nd

 G
eo

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
3,

 N
o:

06
, 2

01
9 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
03

40
0.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(06) 2019 1

https://publications.waset.org/abstracts/103400.pdf

