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Core Drilling, Core Logging & RQD: Wireline Logging

e Core Drilling & Recovery Methods

* Wireline Recovery
* Triple Tube core barrels

* Core Logging
e Rock Mass Classification

* TCR; SCR & RQD

* Rock Quality Designation:
e Rock Strength Classification Systems (CIRIA etc).

* Geophysical Logging Techniques:-
* Caliper Logging
* Natural Gamma
* Optical & Acoustic Televiewers
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Drilling Induced Fractures

X

'

: . Non- No
- At least one full diameter - 1 No single full diameter | At least one full diameter intact  recovery,
. i . ' ~~ 0 1 e ] 'L —~ <g< . . ]
Natural Fracture Number 1 2 3 4 ) : 6 \I \6 \9
0.61 0.08 0.19 .21 X .

Measured Core Length L = w 021 m 018 m 2
Core Run 0.69m 0.19m 0.62m
(0.69+019+0.62 = 1.50m) F :
Solid Core Recovery

.0.61+0.21+0.18 =679/
SCR = 2220212018 - 670, _

.§Total Core Recovery _J i
: _0.6040194051 _ ..,

TCR = 225222230 2 93¢,
Rock Quality Designation

_0.61+0.21 _
RQD = ~150 _ ° 559%,

Fleee—3 ______ 5 Flz 2222 NI -
Fracture Index 2 0.69+0.19+0.21 0.18
F! (per m run) i 0 100mm
— g

Scale

Notés :

(1) All fractures shown
(2) Table adapted from

on the core are natural unless
Norbury et al (1984).

otherwise stated.

Schematic Illustration of Fracture Logging Terms
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Groundwater Data, Modelling and Groundwater Barriers

* Drill Log Data

* Groundwater Observations & Monitoring.
* Multi-Seasonal Records

* Fracture Flow

* Chalk Hydrogeology



Simplified Conceptual Groundwater Flow Regime
= (From Mortimore et al; 2017)

RN. Mortimore et al./Proceedings of the Geologists' Association 128 (2017) 564-598
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Fig. 28. A303 Stonehenge tunnel area conceptual groundwater flow regime. Sto nehenge Bottom acts as a drain to the area with a spring located downstream at Springbottom
Farmand a seasonal pond in Lake Bottom close to the River Avon. During the rapid rise in groundwater levels in 2002 the floor of Stonehenge bottom became flooded up to the
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Bentonite Shield Tunnelling Methods, Grouting,
:Poor Quality Rock and Grout Invasion.

Slurry (Bentonite Based) Tunnelling:

—Slurry fe== e
Bentonite 1—  |~Pressure TReservor
slurry bulkhead
Cutting T —Slurry retum s
e e Up to 12 to 15% Bentonite
Edvted by a
€08 Rovoms e ¢ Additives to aid filter cake formation
i (eg. Long Chain Polymers such as ...
Bentonite |- air )
slurry |  Presero bulkheag  Slury fesg | - Sodium carboxy methyl cellulose,
Cutting _|—Submerged wall _ Siyry e - Polyanionic cellulose (PAC),
head — 1 . 3 - Polyacrylamides & derivitives.
(b}

/Excavated spoil

e High degree of Penetration into

! | Pressure
Pressure_ |- . - | bulkhead Z ¥ Spoil to conveyer . .
chamber or muck cars formation in:-
Cutting “Screw - Fracture Zones
head =i conveyor
(c) - Poor quality fractured rock
FiG. 12.7. Tunnelling shields (schematic): (a) slurry sheic & High Permeability rock.

hydroshield; (c) earth pressure balance shield.

¢ Maximum Penetration of
Latents into high K zones.



BGS Geolndex Database:
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Modern Methods of Ground Data Presentation: 3-D Ground Modelling

* 2 Dimensional :-
* Maps
* Sections
* Fence Diagrams

* 3-D Modelling:-

Borehole Logs and Data

Rock Properties- Strength/Lithology/Degree of Fracturing/Fault Zones
Alteration Zones (e.g. Phosphatic Chalk)

Groundwater Levels, Zones; Aquifers; Aquicludes; Recharge & Discharge

3-D Geophysics- Methods; Combined Interpretations; Exponential Data Gains.



3-D Geological Ground Modelling-5

e Lithoframe Examples (See.... https://www.bgs.ac.uk/services/3Dgeology/lithoframe.html)
e Assynt Culmination Geological 3D Model (©BGS)

Assynt Culmination 3D geological model | UK geology ...
bgs.ac.uk 800 x 342 jpeg Image may be subject to copyright.

* https://youtu.be/WkOWUzvAxq4




Conclusions:

* Potential Creation of massive, deep & penetrative (to up to 50m BGL)
GROUNDWATER CUT-OFF/”Groundwater Dam”- 3.3km+long.
 Significant long-term changes in :- Groundwater Flow, G/W recharge,
G/W discharges, G/W chemistry and quality, Well yields and
Chalk Rock solution (especially in Phosphatic zones).

 Potential for short-term contamination from grouting (ex-TBM) and possible
need for back-up surface dewatering and grouting, with associated effects

* Inadequate (inc. interpretation of existing)- Site Investigation Data (Drill & Well-logs)
* Groundwater Data and consequent G/W Modelling
* Data presentation (3-D Ground Modelling)
* Rock Permeability values,changes and effects. gmr 01.06.19




