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High-stress
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Instrumented field columns
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Rock preparation
Rock Coring

* Blocks max of
400mmx400mm by
400mm

« Varying core sizes
from 20mm to
110mm
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Rock preparation

Rock Grinding

 Any shape
« Grinding on both
sides
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Rock preparation

Rock Cutting

* Multiple sizes
* Any type of rock
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samples

UCS and BTS
on rocks
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Rocks and asphalt testing

Dynamic biaxial tests on sheets of
many types of material
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Consolidation tests on rock, soil and tailings

Very thorough test!! ! - _
] Outcomes like - :
consolidation constants, )

it oy canae Conventional
and hydraulic oedometer.
conductivity -70/75mm |.D
-20mm height
-Generally up to
1MPa
High stress
oedometer.
-150mm |.D
-150mm height
(1:1) Slurry
-Up to 10MPa consolidometer.
-150mm |.D

-Can hold slurry
-Can do very low
loads (from 5kPa)

9
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Shear tests on rock, soil and tailings

Direct shear test

Large direct shear at UQ lab.
“150mmx150mm
-:300mmx300mm

-Max height of 195mm (up to

19.5mm max. particle size)

-Pull out or shear tests with

geogrids
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Other useful tests on soil and tailings at the labs

o

N

i

HOEK CELL ROCK PERMEABILITY ELECTRIC PROPERTIES ACCELERATED
WEATHERING
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Acoustic Emission Characteristics of
Thermomechanical Brittle Rock Fracture

Summary: -
. WMWHMIWHW.W'MM—

Acoustic Emission (AE) sensors can be
used to capture transient elastic waves
produced by solid materials when stress
states are changed. This technique has |
been used in rock mechanics studies to : & - | L L

understand fracture mechanisms. ) YV

However, the coupled effect of

temperature and stress on waveform AN : r u r e

characteristics has been understudied.

| : .
This study aims to establish a new —\ '
method to evaluate the s BAETENT WI S

uuuuuuuuuuuuuuu

thermomechanical effect of rock fracture

using AE waveform characters and to Sri Lanka
predict catastrophic failures. The Collection of AE

proposed method could be used to W@r\’rifg"T"r‘;)g;?m Thermal ‘ = [~ (e :

improve the understanding of deep  BEXINeasn <2 O : 1 Doctor of Philosophy

underground mines and tunnels which Thermo- A2 : R e e L
are subjected to high stress and AEIEEE . -
temperatures.

School of Civil Engineering
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Drilling Polishing

coaxial sample

Cutting
holders

| oDw

16.9 mm
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Sample Preparation
Process overview

| |
Rock Block ~39.3 mm 50.0 mm ~ 16.6 mm
(> 38.8 mm) (< 16.9 mm) 58.8 mm

14
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GEC Sensors, Loggers and Telemetry
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Calibration of Sensors during Desiccation of Red Mud
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Water balance and net percolation through a soil cover on a slope
TSF No.3

TSF No.2
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Sensor installation procedures

(a) (b) Sensor (c) Backfill (d) Sensor (e) backfill (f) Sensor

excavation installation installation connection
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System Deployment

\;(4?
olc
i

ensorto -

avating pits for sensor depi@ \ | = e ——
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Cover Trial Design

Measuremeny)

* Three plots will be fully
vegetated with a mixture
of grass, shrubs and trees. o

* Lysimeter trials will help

with the decision of the
mix
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Soil cover design vl U= \yeather satir
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Deploying suction plates and back fill reduced permeability Iayerf

A




(7]
c
o

ng thesesor deplyment locat




()]
S
()
>
0
Q
(o]
(L]
S
(@)
+—
()]
C
9

iltrat

Back fill inf




— i - 2 g
i & e TS5 "\“»4.~
T e A P ST e O U=

o2 e ok Ve
P SIS

F N

X E -
e LI P T -
. < bl 1 o 2

' = muaiigietosibaig e
: ' -7~ ~chenming.zhang@ug.edu.au %



E | Geotechnical Engineering Centre

G

0
Q
Q
M
O
-
O
%
C
O
%
>
-
>
m

Avoid UV damage
Prevent an

ite

| b

Ima



AR Y
'Y\I\wi\\"h")l' /
{10y \

s Wing

R

%




HE UNIVERSITY
OF QUEENSLAND

AUSTRALIA

GE | Geotechnical Engineering Cen

Sensor installation by drilling and backfillin

(@) Drilling and (b) Pulling (c) Sensor (d) Backfilling (e) Pulling (f) Backfilling (g) Mulching (h) Monitoring
casing support out casing installation original out casing original drilling station
material material location installation
Core
barrel

Up to 30 m

150 mm or
A inch
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Lay out sensors on PVC conduit lines
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Completion of Instrumentation

47
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Moisture content over time at a transect with 6.3 m of clay
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borehole
[: Moisture sensors

m Surface water
depth meter

Pond water storage (pressure transducer) + unsaturated zone storage
(moisture sensor) = Pump inflow (water metre) + Rainfall (weather station)
A — ET (weather station) — Recharge (piezometer)

"

Weather station
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Instrument deployment during floodlng
‘*'(p‘:. N Gateway is deployed at the
i ek SA4
The gateway can receive
o data from nodes deployed
R “"’f&, 'kora "g‘i'es within ~1.5km range
Lora gatew i Tal. Each node has a pressure
‘ 1.5 [ B e transducer deployed in a

.’& .
«} - : R borehole




THE UNIVERSITY

GE | Geotechnical Engineering Centre F&) OF QUEENSLAND

ALUZTRALIA

Lora Gateway
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Deploying LoRa node on monitoring boreholes

e

» Solar powered
* Measuring groundwater potentiometric head, EC and temperature
« Transmitting data to gateway 52
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Monitoring of the Moisture and Resulting Subsidence of
Reactive Soils around a Railway Transect
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Wireless sensor development 144

« Sensors are self-powered, with a battery lifespan
of 5-10 years, depending on measurement
frequency.

« Sensors are deployed in arrays, with spacing of
up to 5 m between neighbouring sensors, and to
depths of up to 1.2 km below ground level (BGL).

« Each sensor measures moisture, suction,
electrical conductivity (EC), temperature, and
inclination.

« Sensors not only measure these parameters but
also relay data wirelessly for real-time monitoring.

* The system layout is ideal for continuous
monitoring in challenging environments such as:

* Block caving operations, where surface
subsidence may restrict access.

« Tailings storage facilities (TSFs), where
raising tailings can require cable extension
or datalogger relocation.
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Sensor Deployment method

Up to 2 km

Geo4dsight Marker
and sacrificial end-
s of-hole device

. ®) loT Gateway

"y
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This is just a small amount of what the UQ Geo labs can

...
o ™

Electrical properties of soil,

tailings and rock. Coaxial,
TDR, ERT and more

Ultra high speed photography
(up to 1000 frames per
second)
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Our focus is to meet the
needs of industry partners
and clients, students and our
own research

We custom made any setup
related to monitoring and find
solutions to geotechnical
questions




! . . THE UNIVERSITY
GE | Geotechnical Engineering Centre OF QUEENSLAND

Our experts

Dr Thierry Bore
Geophysical
characterisation
T.Bore@uqg.edu.au

Mr Sebastian

Quintero

Laboratory Manager/PhD
candidate
S.Quintero@uqg.edu.au

Dr Chenming Zhang
Sensors and monitoring
soil, minewaste and covers
Chenming.
Zhang@ug.edu.au

Dr Mehdi Serati

Rock fracture mechanics
M.Serati@uqg.edu.au

Professor Alexander

Scheuermann
Geophysical monitoring and
dam stability
A.Scheuermann@uq.edu.a
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