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D
ri
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th
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W
a
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o

il 
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G
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p
h
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o
g

C
la

s
s
if
ic

a
ti
o
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o
d
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH1

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 01/08/2018

Easting: 555510.00

Northing: 6873397.00

RL: 23.20

Total Depth: 1.60

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 1 of 4

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

1
0

0
m

m
 A

u
g

e
r 

w
it
h

 T
.C

 B
it

W
a
s
h
b
o
re

 

23.0

22.0

21.0

20.0

19.0

18.0

0.4

0.8

1.2

1.4

1.6

1.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e

w
a

s
h

R
e

s
id

u
a

l
B

e
d

ro
c
k

CH

CH

CI

BAS

BAS

Silty CLAY:

Stiff, high plasticity, red brown, moist.

Silty CLAY:

As above but very stiff and cobbles.

Silty CLAY:

Very stiff, medium plasticity, red brown with some 

orange brown mottling, moist.

BASALT: Very low strength, extremely weathered, 

orange brown mottled dark grey.

BASALT: As above but medium strength and distinctly 

weathered.

1.60m: COMMENCE NMLC 

CORING

XW

DW

M

M

M

St

VSt

VSt

VLS

MS

0.3

1

0.1

PP

SPT

U50

150-200kPa

8,17,25, N=42

PP: 400kPa



Estimated

Strength

Defect

Spacing

(mm)

R
Q

D
 %

Rock Mass Defects

D
ri

ll
 M

e
th

o
d

W
a

te
r

RL

Hole Depth

(m) S
o

il
 O

ri
g

in

G
ra

p
h

ic
 L

o
g

C
la

s
s

. 
C

o
d

e

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description

7.84

0.98

6.01

Drilling Information Material Description

Commence NMLC Coring 

at 1.60m
W

e
a

th
e

ri
n

g

IS(50)

MPa

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH1

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 01/08/2018

Easting: 555510.00

Northing: 6873397.00

RL: 23.20

Total Depth: 17.40

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 2 of 4

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

23.0

22.5

22.0

21.5

21.0

20.5

20.0

19.5

19.0

18.5

18.0

17.5

2.2

2.5

3.4

5

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

B
e

d
ro

c
k BAS

BAS

BAS

BAS

BAS

BASALT:

Very high strength, slightly weathered to 

fresh, dark grey, moderately fractured.

BASALT:

As above but medium strength, distinctly 

weathered, dark grey mottled orange brown.

BASALT:

As above but medium strength to high 

strength.

BASALT:

As above but medium strength.

BASALT:

As above but high strength and distinctly 

weathered to slightly weathered.

S
W

-F
r

D
W

D
W

D
W

D
W

-S
W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S

E
H

S

5
6

%
3

8
%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

J10° Pl/Ro,St,O
S25° 30mm cly & VLS
J15° Pl/Ro,St,O

J5° Pl/Sm,St,O

J70° Un/Ro,Vr,O

J10° Un/Ro,St,O
J30° Pl/Sm,St,O

S35° 15mm VLS

J40° Pl/Sm,St,O

J10° Pl/Sm,Cn,O

J15° Un/Sm,St,O

VN10° Plagioclase

S5° 10mm

J5° Un/Ro,St,O
J45° Un/Sm,St,C

170mm Partically BZ

600mm HFZ

J45° Stp/Ro,St,O
S10° 10mm
J5° Un/Ro,St,O
J15° Pl/Ro,St,O

J20° Pl/Sm,Cn,C
VN5° Plagioclase
J5° Un/Pl,Vr,C



Estimated

Strength

Defect

Spacing

(mm)

Drilling Information Material Description Rock Mass Defects

D
ri

ll
 M

e
th

o
d

W
a

te
r

C
la

s
s

. 
C

o
d

e

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

RL

Hole Depth

(m) S
o

il
 O

ri
g

in

G
ra

p
h

ic
 L

o
g

10.8

9.4

0.63

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH1

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 01/08/2018

Easting: 555510.00

Northing: 6873397.00

RL: 23.20

Total Depth: 17.40

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 3 of 4

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

S
W

L
 

17.0

16.5

16.0

15.5

15.0

14.5

14.0

13.5

13.0

12.5

12.0

11.5

6

6.4

7.1

7.2

7.4

10.05

11.6

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

BAS

BAS

BAS

BAS

BAS

CI

BASALT:

As above but very high strength and slightly 

weathered.

BASALT:

As above but high strength, distinctly 

weathered to slightly weathered, with some 

medium strength and very high strength 

zones.

BASALT: As above but low strength to 

medium strength and extremely weathered 

to distinctly weathered.
BASALT: As above but very high strength 

and slightly weathered.

BASALT:

As above but low strength and extremely 

weathered.

Silty CLAY:

Very stiff, medium plasticity, dark grey 

mottled orange brown, extremely weathered 

basalt layers throughout, moist.

CORE LOSS

S
W

D
W

-S
W

X
W

-

D
W

S
W

X
W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S

E
H

S

3
8

%
7

%
0

%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

J10° Un/Ro,Cn,O
J25° Pl/Sm,Cn,O

S10° 10mm VLS
J90° Pl/Sm,Vr,O

J5° Pl/Sm,Vr,O

J15° Pl/Sm,St,O
J50° Pl/Sm,Vr,O
J35° Pl/Sm,Vr,O
J15° Un/Ro,Ct,O

J10° Pl/Sm,Cn,O

S20° 30mm VLS

2650mm HFZ



Estimated

Strength

Defect

Spacing

(mm)

Drilling Information Material Description Rock Mass Defects

D
ri

ll
 M

e
th

o
d

W
a

te
r

C
la

s
s

. 
C

o
d

e

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

RL

Hole Depth

(m) S
o

il
 O

ri
g

in

G
ra

p
h

ic
 L

o
g

8.03

10

8.63

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH1

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 01/08/2018

Easting: 555510.00

Northing: 6873397.00

RL: 23.20

Total Depth: 17.40

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 4 of 4

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect Description 

Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

11.0

10.5

10.0

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

12.1

13.8

14.2

17.4

12.5

13.0

13.5

14.0

14.5

15.0

15.5

16.0

16.5

17.0

17.5

18.0

CI

BAS

BAS

CORE LOSS

Silty CLAY:

Very stiff, medium plasticity, dark grey 

mottled orange brown, extremely weathered 

basalt layers throughout, moist.

BASALT:

Very low strength, extremely weathered, 

dark grey.

BASALT:

As above but very high strength and slightly 

weathered, hardly any fractures.

17.40m: BOREHOLE 

TERMINATED

X
W

S
W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S

E
H

S

0
%

0
%

9
5

%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

J5° Pl/Ro,Cn,O

J5° Pl/Sm,Cn,O
J5° Pl/Sm,Cn,O

J40° Un/Ro,Cn,O
J5° Pl/Ro,Cn,O
J5° Pl/Ro,Cn,O
J5° Pl/Sm,Cn,O

J15° Pl/Sm,Cn,O

J5° Pl/Ro,Cn,O

J5° Pl/Ro,Cn,O



C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

P
R

O
J

E
C

T
: 

G
E

O
T

E
C

H
N

IC
A

L
 I

N
V

E
S

T
IG

A
T

IO
N

 -
 T

W
E

E
D

 V
A

L
L

E
Y

 H
O

S
P

IT
A

L
P

R
O

J
E

C
T

: 
G

E
O

T
E

C
H

N
IC

A
L

 I
N

V
E

S
T

IG
A

T
IO

N
 -

 T
W

E
E

D
 V

A
L

L
E

Y
 H

O
S

P
IT

A
L

P
R

O
J

E
C

T
: 

G
E

O
T

E
C

H
N

IC
A

L
 I

N
V

E
S

T
IG

A
T

IO
N

 -
 T

W
E

E
D

 V
A

L
L

E
Y

 H
O

S
P

IT
A

L
P

R
O

J
E

C
T

: 
G

E
O

T
E

C
H

N
IC

A
L

 I
N

V
E

S
T

IG
A

T
IO

N
 -

 T
W

E
E

D
 V

A
L

L
E

Y
 H

O
S

P
IT

A
L

P
R

O
J

E
C

T
: 

G
E

O
T

E
C

H
N

IC
A

L
 I

N
V

E
S

T
IG

A
T

IO
N

 -
 T

W
E

E
D

 V
A

L
L

E
Y

 H
O

S
P

IT
A

L
P

R
O

J
E

C
T

: 
G

E
O

T
E

C
H

N
IC

A
L

 I
N

V
E

S
T

IG
A

T
IO

N
 -

 T
W

E
E

D
 V

A
L

L
E

Y
 H

O
S

P
IT

A
L

P
R

O
J

E
C

T
: 

G
E

O
T

E
C

H
N

IC
A

L
 I

N
V

E
S

T
IG

A
T

IO
N

 -
 T

W
E

E
D

 V
A

L
L

E
Y

 H
O

S
P

IT
A

L
P

R
O

J
E

C
T

: 
G

E
O

T
E

C
H

N
IC

A
L

 I
N

V
E

S
T

IG
A

T
IO

N
 -

 T
W

E
E

D
 V

A
L

L
E

Y
 H

O
S

P
IT

A
L
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Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

1
0
0
m

m
 A

u
g
e
r 

w
it
h
 T

.C
 B

it
W

a
s
h
b
o
re

 

24.0

23.0

22.0

21.0

20.0

19.0

0.4

1.5

2

2.8

3.1

1.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e

w
a

s
h

R
e

s
id

u
a

l
B

e
d

ro
c
k

CH

CH

CH

CI

BAS

Silty CLAY:

Stiff, high plasticity, red brown, with some fine to coarse 

sized gravel, moist.

Silty CLAY:

As above but very stiff and with some cobbles.

Silty CLAY:

Very stiff, high plasticity, red brown, moist.

Silty CLAY:

As above but medium plasticity, red brown mottled 

orange brown and grey.

BASALT: Very low strength, extremely weathered, 

orange brown mottled dark grey.

3.10m: COMMENCE NMLC 

CORING

XW

M

M

M

M

St

VSt

VSt

VSt

VLS

1

2.5

0.15

SPT

SPT

U50

11,9,11, N=20: 

PP=300-400kPa

6,11,18, N=29

PP: 300kPa
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Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description

9.14

10.2

12.5

Drilling Information Material Description

Commence NMLC Coring 

at 3.10m

W
e

a
th

e
ri

n
g

IS(50)

MPa
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Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 01/08/2018
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A.B.N. 051 009 878 899
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Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

24.0

23.5

23.0

22.5

22.0

21.5

21.0

20.5

20.0

19.5

19.0

18.5

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

B
e

d
ro

c
k BAS BASALT:

Very high strength, slightly weathered to 

fresh, dark grey, slightly fractured.

S
W

-F
r

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S
E

H
S

8
1

%
6

4
%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

S5° 60mm cly & VLS

S15° 70mm cly & VLS

J20° Stp/Ro,St,O
J5° Pl/Ro,Vn,O

J5° Pl/Sm,Cn,C
S5° 25mm VLS
J5° Pl/Sm,Cn,O

J5° Un/Ro,Cn,O
S10° 30mm VLS

J5° Pl/Sm,Cn,O

J20° Un/Ro,Vr,O

S15° 40mm VLS

J40° Pl/Sm,Ct,O
J5° Pl/Sm,Ct,O 10mm cly & VLS

S30° 60mm VLS & cly
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Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

18.0

17.5

17.0

16.5

16.0

15.5

15.0

14.5

14.0

13.5

13.0

12.5

6.7

6.9

7.25

7.5

7.65

7.9

8.7

9

9.35

9.8

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

B
e

d
ro

c
k BAS

BAS

BAS

BAS

BAS

BAS

BAS

BAS

BAS

BAS

BASALT:

Very high strength, slightly weathered to 

fresh, dark grey, slightly fractured.

BASALT: As above but medium strength, 

distinctly weathered, highly fractured.

BASALT:

As above but very high strength and slightly 

weathered to fresh.

BASALT: As above but medium strength, 

distinctly weathered, orange brown, highly 

fractured.

BASALT: As above but very high strength 

and slightly weathered.

BASALT: 

As above but medium strength, distinctly 

weathered, orange brown and grey.

BASALT:

As above but very high strength and slightly 

weathered to fresh.

BASALT: As above but low strength to 

medium strength and extremely weathered 

to distinctly weathered.

BASALT:

As above but very high strength and slightly 

weathered to fresh.

BASALT:

As above but low strength to medium 

strength and extremely weathered to 

distinctly weathered.

9.80m: BOREHOLE 

TERMINATED

S
W

-F
r

D
W

S
W

-F
r

D
W

S
W

D
W

S
W

-F
r

X
W

-D
W

S
W

-F
r

X
W

-D
W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S
E

H
S

6
4

%
3

5
%

3
2

%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

S15° 15mm VLS

J15° Pl/Sm,Vr,O
S20° 40mm VLS
J30° Pl/Sm,Cn,O

S25° 15mm 

J20° Pl/Sm,St,O
50mm HFZ
90mm HFZ

J45° Pl/Sm,St,O

190mm HFZ

70mm BZ

J15° Pl/Sm,Cn,O
J30° Pl/Ro,St,O
150mm BZ

50mm BZ

60mm BZ

S5° cly & VLS

J5° Pl/Ro,Cn,O

J5° Pl/Ro,Cn,O
J45° Un/Sm,Cn,O
J10° Pl/Ro,St,O
J30° Un/Ro,St,O
J5° Pl/Ro,Vr,O

S5° 35mm VLS

270mm HFZ

200mm CZ
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Borehole No.: BH3

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 31/07/2018

Easting: 555581.40

Northing: 6873502.40

RL: 25.30

Total Depth: 7.95

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 1 of 2

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

1
0
0
m

m
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u
g
e
r 

w
it
h
 T

.C
 B

it
W

a
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h
b
o
re

 w
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h
 R
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o
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r

25.0

24.0

23.0

22.0

21.0

20.0

0.2

0.6

1.5

2.9

3.6

4.5

4.7

4.9

1.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e

w
a

s
h

R
e

s
id

u
a

l
B

e
d

ro
c
k

CH

CH

CH

CH

CH

BAS

BAS

BAS

BAS

Silty CLAY:

Stiff, high plasticity, red brown, with some fine to coarse 

sized gravel, moist.

Silty CLAY:

As above but with some cobbles.

Silty CLAY:

As above but very stiff.

Silty CLAY:

Stiff, high plasticity, red brown trace of grey mottling, 

trace of extremely weathered basalt gravel, moist.

Silty CLAY:

As above but very stiff.

BASALT:

Very low strength, extremely weathered, orange brown 

mottled dark grey.

BASALT: As above but low strength.

BASALT: As above but medium strength, distinctly 

weathered, dark grey mottled orange brown.

BASALT:

As above but low strength and extremely weathered.

XW

XW

DW

XW

M

M

M

M

M

St

St

VSt

St

VSt

VLS

LS

MS

LS

0.2

1

2.5

1.5

4

5.5

PP

SPT

SPT

D

SPT

SPT

150kPa

4,8,7, N=15: 

PP=300-350kPa

3,3,7, N=10: 

PP=150-200kPa

18,19,30/130mm, 

N*=54

30/100mm, N*=90
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH3

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 31/07/2018

Easting: 555581.40

Northing: 6873502.40

RL: 25.30

Total Depth: 7.95

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 2 of 2

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

W
a
s
h
b
o
re

 w
it
h
 R

o
c
k
 R

o
lle

r

19.0

18.0

17.0

16.0

15.0

14.0

6

6.8

7

7.3

7.8

7.95

7.0

8.0

9.0

10.0

11.0

12.0

BAS

BAS

BAS

BAS

BAS

BASALT:

As above but low strength to medium strength and 

extremely weathered to distinctly weathered.

BASALT: As above but medium strength and distinctly 

weathered.

BASALT:

As above but low strength and extremely weathered.

BASALT:

As above but medium strength and distinctly weathered.

BASALT: As above but high strength and slightly 

weathered.

7.95m: BOREHOLE TERMINATED

XW-

DW

DW

XW

DW

SW

LS-

MS

MS

LS

MS

HS

7
SPT 30/140mm, N*=64



D
C

 T
e

s
t 

R
e

s
u

lt
s

Test

Depth Tests Sample/ResultDescription W
e

a
th

e
ri

n
g

M
o

is
tu

re

C
o

n
s
is

te
n

c
y
 -

 

D
e

n
s
it
y
 -

 S
tr

e
n

g
th

Drilling Information Material Description Test Samples

D
ri

ll 
M

e
th

o
d

W
a

te
r

RL

Hole Depth

(m) S
o

il 
O

ri
g

in

G
ra

p
h

ic
 L

o
g

C
la

s
s
if
ic

a
ti
o

n
 C

o
d

e

Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH4

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 31/07/2018

Easting: 555582.40

Northing: 6873458.60

RL: 26.70

Total Depth: 0.90

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 1 of 3

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

1
0
0
m

m
 A

u
g
e
r 

w
it
h
 T

.C
 B

it

26.0

25.0

24.0

23.0

22.0

21.0

0.5

0.8

0.91.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e

w
a
s
h

R
e

s
id

u
a

l
B

e
d

ro
c
k

CH

CH

BAS

Silty CLAY:

Stiff, high plasticity, red brown, with some fine to coarse 

sized gravel, moist.

Silty CLAY:

As above but very stiff and with some cobbles.

BASALT: Medium strength, distinctly weathered, dark 

grey stained orange brown.

0.90m: COMMENCE NMLC 

CORING

DW

M

M

St

VSt

MS

0.2

0.6

0.5

0.1

PP

PP
D

U50
150kPa

300kPa

PP: 290kPa



Estimated

Strength

Defect

Spacing

(mm)

R
Q

D
 %

Rock Mass Defects

D
ri

ll
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e
th

o
d

W
a

te
r

RL

Hole Depth

(m) S
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il
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ri
g

in

G
ra

p
h
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o
g

C
la

s
s

. 
C

o
d

e

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description

8.14

8.22

10.1

Drilling Information Material Description

Commence NMLC Coring 

at 0.90m

W
e

a
th

e
ri

n
g

IS(50)

MPa

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH4

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 31/07/2018

Easting: 555582.40

Northing: 6873458.60

RL: 26.70

Total Depth: 10.10

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 2 of 3

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

26.5

26.0

25.5

25.0

24.5

24.0

23.5

23.0

22.5

22.0

21.5

21.0

1.9

2.8

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

B
e

d
ro

c
k BAS

BAS

BAS

BASALT:

Very high strength, slightly weathered, dark 

grey stained orange brown, moderately to 

highly fractured.

BASALT:

As above but medium strength and distinctly 

weathered.

BASALT:

As above but very high strength and slightly 

weathered.

S
W

D
W

S
W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S
E

H
S

1
7

%
2

3
%

6
5

%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

J10° Un/Ro,Vr,O 10mm cly
J10° Pl/Sm,Vr,O
S10° 10mm cly
S5° 15mm cly
J5° Pl/Sm,Cn,O

S40° 30mm cly

S15° 30mm cly
J20° Pl/Sm,Ct,O
J15° Pl/Sm,Vr,O 10mm cly
J15° Stp/Sm,St,O
100mm HFZ

260mm HFZ

100mm BZ

400mm HFZ

120mm BZ

J50° Un/Sm,St,O
J15° Pl/Sm,Cn,O
J20° Pl/Sm,Cn,C

110mm HFZ

J30° Stp/Sm,Vr,O

J40° Pl/Sm,Cn,O
30mm HFZ
J5° Pl/Sm,St,O

180mm BZ

30mm CZ
50mm CZ

S15° with VLS & cly

J5° Pl/Sm,Ct,O
S15° with 25mm VLS
S15° with 25mm VLS
J5° Pl/Sm,Cn,O
J5° Pl/Sm,Cn,O
S20° with VLS
S5° with VLS

S10° 20mm

J5° Pl/Sm,St,O
J5° Pl/Sm,St,O

J15° Un/Ro,St,O

S15° with 30mm VLS & cly
J40° Pl/Sm,St,O
J15° Pl/Sm,Vr,O
20mm BZ

50mm 

J10° Pl/Ro,Cn,O



Estimated

Strength

Defect

Spacing

(mm)

Drilling Information Material Description Rock Mass Defects
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W
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C
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. 
C

o
d

e

11.7

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

RL

Hole Depth

(m) S
o

il
 O

ri
g

in

G
ra

p
h

ic
 L

o
g

11.8

12.0

14.0

10.2
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Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

20.5

20.0

19.5

19.0

18.5

18.0

17.5

17.0

16.5

16.0

15.5

15.0

10.1

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

BAS BASALT:

As above but very high strength and slightly 

weathered.

10.10m: BOREHOLE 

TERMINATED

S
W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S
E

H
S

6
5

%
7

3
%

7
2

%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

J10° Pl/Ro,Cn,O
40mm BZ
J30° Pl/Sm,St,O

J5° Un/Ro,Cn,O
S5° with 15mm VLS

S15° 25mm VLS
S20° 50mm VLS
J5° Pl/Ro,Cn,O
J10° Pl/Sm,Vr,O VLS & cly
J5° Pl/Sm,Vr,O with VLS & cly
J5° Pl/Sm,Vr,O
J5° Pl/Sm,Vr,O
S15° with VLS

J5° Pl/Ro,Cn,O

50mm BZ

S10° 30mm

S15° 20mm
J20° Pl/Sm,Cn,O
J35° Pl/Sm,Cn,O
S25° 25mm VLS
J15° Pl/Sm,Cn,O

J10° Pl/Sm,Cn,O
S10° 50mm VLS

J5° Pl/Sm,Cn,O
J10° Pl/Sm,Vr,O 10mm VLS

S5° 30mm VLS

J5° Pl/Sm,St,O

S15° 20mm VLS
J15° Un/Ro,St,O
J70° Un/Ro,St,O
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH5

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 30/07/2018

Easting: 555622.80

Northing: 6873483.70

RL: 26.80

Total Depth: 1.30

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 1 of 3

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

1
0

0
m

m
 A

u
g

e
r 

w
it
h

 T
.C

 B
it

W
a
s

26.0

25.0

24.0

23.0

22.0

21.0

0.7

0.9

1.1

1.3

1.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e

w
a

s
h

R
e

s
id

u
a

l
B

e
d

ro
c
k

CH

CH

CI

BAS

Silty CLAY:

Stiff, high plasticity, red brown, with some fine to coarse 

sized gravel, moist.

Silty CLAY: Very stiff, high plasticity, red brown, some 

cobbles, moist.

Silty CLAY: As above but hard and medium plasticity.

BASALT: Low strength, extremely weathered, orange 

brown mottled dark grey.

1.30m: COMMENCE NMLC 

CORING

XW

M

M

M

St

VSt

H

LS

1

SPT
15,24/150mm, 

N*=48



Estimated

Strength

Defect

Spacing

(mm)

8.11

12.5

5.3

Drilling Information Material Description Rock Mass Defects
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Hole Depth
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G
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p
h
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o
g

C
la

s
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e

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Commence NMLC Coring 

at 1.30m

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH5

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 30/07/2018

Easting: 555622.80

Northing: 6873483.70

RL: 26.80

Total Depth: 6.95

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 2 of 3

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

26.5

26.0

25.5

25.0

24.5

24.0

23.5

23.0

22.5

22.0

21.5

21.0

1.7

1.95

2.3

2.52

3.41

3.57

4.95

5.25

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

B
e

d
ro

c
k BAS

BAS

BAS

BAS

BAS

BAS

BAS

BAS

BAS

BASALT:

Very high strength, slightly weathered, dark 

grey with some orange brown staining.

BASALT: As above but medium strength, 

distinctly weathered, highly fractured.

BASALT:

As above but very high strength and slightly 

weathered.

BASALT: As above but medium strength 

and distinctly weathered.

BASALT:

As above but very high strength and slightly 

weathered.

BASALT: As above but very low strength 

and extremely weathered.

BASALT:

As above but very high strength and slightly 

weathered.

BASALT:

As above but medium strength and distinctly 

weathered.

BASALT:

As above but very high strength and slightly 

weathered.

S
W

D
W

S
W

D
W

S
W

X
W

S
W

D
W

S
W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S
E

H
S

4
6

%
1

1
%

3
5

%
4

5
%

1
0

%
6

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

J15° Pl/Sm,Cn,O

J40° Pl/Sm,St,O
40mm CZ with cly & VLS
J60° Pl/Sm,Vr,C
130mm  BZ

J40° Pl/Sm,Vr,O
J45° Pl/Sm,Vr,O
140mm HFZ

250mm BZ

J10° Pl/Ro,Vr,O with VLS & cly

200mm HFZ

J45° Stp/Ro,Vr,O 
J5° Pl/Sm,Cn,O
J5° Pl/Sm,Cn,O

50mm BZ

J5° Pl/Ro,Vr,O
160mm CZ with VLS

100mm BZ

40mm CZ with VLS
50mm BZ

S10° 20mm
J45° Pl/Sm,Cn,O
J10° Pl/Sm,Vr,O
J20° Pl/Sm,Vr,O
S45° 30mm

J50° Stp/Ro,Cn,O
S10° 20mm

200mm HFZ

80mm CZ

J5° Pl/Sm,Cn,O
J35° Pl/Ro,Ct,O

170mm HFZ

J5° Pl/Sm,Ct,O
J25° Pl/Sm,Ct,O
J40° Un/Ro,Cn,O
S10° with VLS
J15° Pl/Sm,Cn,O
J15° Pl/Sm,Cn,O
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Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 30/07/2018

Easting: 555622.80

Northing: 6873483.70

RL: 26.80

Total Depth: 6.95

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley
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Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

20.5

20.0
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6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

BAS BASALT:

As above but very high strength and slightly 

weathered.
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH6

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 30/07/2018

Easting: 555579.90

Northing: 6873410.10

RL: 27.00

Total Depth: 8.00

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 1 of 4

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow
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w
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5.0

6.0

S
lo

p
e

w
a

s
h

R
e

s
id
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B

e
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CH

CH

CH

CI

BAS

Silty CLAY:

Stiff, high plasticity, red brown, moist.

Silty CLAY:

As above but with some cobbles.

Silty CLAY:

Stiff, high plasticity, red brown, some fine to coarse 

sized gravel, moist.

Silty CLAY:

As above but hard, medium plasticity, red brown mottled 

grey and some extremely weathered basalt lenses.

BASALT:

Very low strength, extremely weathered, orange brown 

mottled dark grey.

XW

M

M

M

M

St

St

St

H

VLS

0.5

1

2.5

4

5.5

PP

SPT

SPT

SPT

SPT

150kPa

2,2,2, N=4: 

PP=150-200kPa

7,21,15, N=36

23,30/120mm, 

N*=75

22,22,26, N=48
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH6

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 30/07/2018

Easting: 555579.90

Northing: 6873410.10

RL: 27.00

Total Depth: 8.00

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 2 of 4

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow
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20.0

19.0

18.0
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11.0
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B
e

d
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c
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BAS

BAS

BASALT:

 Very low strength, extremely weathered, orange brown

.mottled dark grey

BASALT:

 As above but low strength and dark grey mottled orange

.brown

BASALT:

.As above but medium strength and distinctly weathered

8.00m: COMMENCE NMLC 

CORING

XW

XW

DW

VLS

LS

MS

7
SPT 30/75mm, N*=120
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Defect

Spacing

(mm)

Drilling Information Material Description

Commence NMLC Coring 

at 8.00m
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IS(50)

MPa

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description
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Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH6

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 30/07/2018

Easting: 555579.90

Northing: 6873410.10

RL: 27.00

Total Depth: 14.50

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley
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A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
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18.5
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15.0

8.1

9.9

10.3
10.38

11.35

11.7
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7.0
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8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

B
e

d
ro

c
k BAS

BAS

BAS

BAS
BAS

BAS

BAS

BASALT:

High strength, slightly weathered, dark grey 

with some orange brown staining, highly 

fractured.

BASALT:

As above but very high strength.

BASALT:

As above but very low strength and 

extremely weathered.

BASALT:

As above but high strength and slightly 

weathered.

BASALT:

As above but very low strength, extremely 

weathered, with some clay lenses.

BASALT: As above but low strength and no 

clay lenses.

BASALT: As above but very low strength, 

with some highly fractured zones and 

crushed zones.

S
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X
W

S
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E
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V
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M
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S
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HFZ 100mm

J35° St/Ro,St,O
J15° Stp/Ro,St,O
J50° Un/Sm,Vr,O
J25° Pl/Sm,Cn,O
HFZ 120mm
S10°J5° Un/Ro,Cn,O

BZ 110mm

CZ 100mm
J50° Pl/Sm,Vr,O

CZ 70mm

S30°

HFZ 100mm

S5°
J5° Pl/Sm,Cn,O
S10° 50mm

J5° Pl/Sm,Cn,O
J25° Pl/Sm,St,O
J15° Stp/Ro,Vr,O

CZ with VLS 230mm

J10° Pl/Sm,Ct,O Cly 15mm
J10° Pl/Sm,Ct,O Cly 20mm
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(mm)
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Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description W
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MPa R
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 %
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Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH6

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 30/07/2018

Easting: 555579.90

Northing: 6873410.10

RL: 27.00

Total Depth: 14.50

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley
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A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C
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o

ri
n

g

15.0

14.5

14.0

13.5

13.0

12.5

12.0

11.5

11.0

10.5

10.0

9.5

9.0

12.3

13.7

14.25
14.33
14.42

14.5

12.5

13.0

13.5

14.0

14.5

15.0

15.5

16.0

16.5

17.0

17.5

18.0

BAS

BAS

BAS

BAS
BAS
BAS

BASALT:

As above but very low strength, with some 

highly fractured zones and crushed zones.

BASALT:

As above but low strength.

BASALT: As above but low strength to medium 

strength and extremely to distinctly weathered.

BASALT: As above but high strength and slightly 

weathered.

BASALT: As above but very low strength and 

extremely weathered.

BASALT: High strength and slightly weathered.

14.50m: BOREHOLE 

TERMINATED
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3
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J70° Un/Ro,St,O

J10° Stp/Ro,St,C
J40° Stp/Ro,St,O

CZ 50mm with Cly & VLS

CZ 70mm with Cly & VLS

CZ throughout ranging between 

10mm & 30mm

J5° Pl/Sm,Cn,O
CZ 30mm with Cly & VLS
J5° Pl/Sm,Cn,O

J15° Pl/Sm,Cn,O
HFZ 100mm
J30° Pl/Sm,Cn,O

CZ 90mm
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH7

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 02/08/2018

Easting: 555540.70

Northing: 6873361.10

RL: 25.40

Total Depth: 2.00

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 1 of 5

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

 1
0
0
m

m
 A

u
g
e
r 

w
it
h

T
.C

 B
it

W
a

 s
h
b
o
re

 w
it
h
 R

o
c
k

25.0

24.0

23.0

22.0

21.0

20.0

0.7

1.05

1.5

1.9

2

1.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e

w
a

s
h

R
e

s
id

u
a

l
B

e
d

ro
c
k

CH

CH

CL

BAS

BAS

Silty CLAY:

Stiff, high plasticity, red brown, moist.

Silty CLAY:

Very stiff, high plasticity, red brown, fine to medium 

sized gravel, some cobbles, moist.

Silty CLAY:

As above but hard, low plasticity and grey mottled 

orange brown.

BASALT: Very low strength, extremely weathered, 

orange brown mottled grey.

BASALT: As above but medium strength and distinctly 

weathered.

2.00m: COMMENCE NMLC 

CORING

XW

DW

M

M

M

St

VSt

H

VLS

MS

0.3

1

0.1

PP

SPT

D 150kPa

6,10,12, N=22



Estimated

Strength

Defect

Spacing

(mm)

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Commence NMLC Coring 

at 2.00m

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

Drilling Information Material Description Rock Mass Defects
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6.51

2.56

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH7

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 02/08/2018

Easting: 555540.70

Northing: 6873361.10

RL: 25.40

Total Depth: 19.05

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 2 of 5

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

25.0

24.5

24.0

23.5

23.0

22.5

22.0

21.5

21.0

20.5

20.0

19.5

2.7

2.8

3.5

4.1

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

B
e

d
ro

c
k BAS

BAS

BAS

BAS

BAS

BASALT:

Very high strength, slightly weathered to 

fresh, dark grey, moderately fractured.

BASALT:

As above but very low strength and 

extremely weathered.

BASALT:

As above but low strength to medium 

strength and extremely weathered to 

distinctly weathered.

BASALT:

As above but very high strength and slightly 

weathered.

BASALT:

As above but low strength to medium 

strength, extremely weathered to distinctly 

weathered, orange brown mottled grey, 

highly fractured, with some very high 

strength and slightly weathered zones.

S
W

-F
r

X
W

X
W

-D
W

S
W

X
W

-D
W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S
E

H
S

1
3

%
7

%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

J5° Pl/Sm,Cn,O
J10° Pl/Sm,St,O
S15° 25mm
S30° 30mm
S45° 20mm VLS
S20° 15mm

J15° Pl/Sm,St,O

CZ 100mm cly & VLS

BZ 150mm

HFZ 450mm

BZ 70mm

J25° Stp/Ro,Cn,O
J25° Un/Ro,Cn,O
J5° Pl/Sm,Cn,O
J5° Pl/Sm,Vr,O

S5° 60mm

J30° Pl/Ro,Cn,O
J30° Pl/Sm,Vr,O
J15° Pl/Sm,St,O
J15° Pl/Sm,St,O
J20° Pl/Sm,St,O

BZ 340mm



Estimated

Strength

Defect

Spacing

(mm)

Drilling Information Material Description Rock Mass Defects

D
ri

ll
 M

e
th

o
d

W
a

te
r

C
la

s
s

. 
C

o
d

e

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

RL

Hole Depth

(m) S
o

il
 O

ri
g

in

G
ra

p
h

ic
 L

o
g

6.36

9.58

10.8

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH7

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 02/08/2018

Easting: 555540.70

Northing: 6873361.10

RL: 25.40

Total Depth: 19.05

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley
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A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

S
W

L
 

19.0

18.5

18.0

17.5

17.0

16.5

16.0

15.5

15.0

14.5

14.0

13.5

6.7

8.9

10.8

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

BAS

BAS

BAS

BAS

BASALT:

As above but low strength to medium 

strength, extremely weathered to distinctly 

weathered, orange brown mottled grey, 

highly fractured, with some very high 

strength and slightly weathered zones.

BASALT:

As above but medium strength and distinctly 

weathered.

BASALT:

As above but medium strength to high 

strength, distinctly weathered to slightly 

weathered, with some very high strength 

and extremely weathered zones.

BASALT:

As above but low strength and extremely 

weathered.

X
W

-D
W

D
W

D
W

-S
W

X
W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S
E

H
S

7
%

1
6

%
1

0
%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

HFZ 3000mm

BZ 70mm
CZ 70mm with Cly & VLS

J10° Pl/Ro,St,O
BZ 100mm

J50° Pl/Ro,Cn,O

BZ 370mm

S10° 20mm

S20° 20mm VLS

J60° Pl/Sm,Vr,O

BZ 50mm

BZ 100mm

HFZ 100mm
BZ 100mm

CZ 70mm with cly & VLS

BZ 140mm

J20° Pl/Ro,Ct,O
S20° 30mm VLS & cly

HFZ 130mm



Estimated

Strength

Defect

Spacing

(mm)

Drilling Information Material Description Rock Mass Defects

D
ri

ll
 M

e
th

o
d

W
a

te
r

C
la

s
s

. 
C

o
d

e

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

RL

Hole Depth

(m) S
o

il
 O

ri
g

in

G
ra

p
h

ic
 L

o
g

0.16

8.29

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH7

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 02/08/2018

Easting: 555540.70

Northing: 6873361.10

RL: 25.40

Total Depth: 19.05

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley
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A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

13.0

12.5

12.0

11.5

11.0

10.5

10.0

9.5

9.0

8.5

8.0

7.5

13.6

15.4

12.5

13.0

13.5

14.0

14.5

15.0

15.5

16.0

16.5

17.0

17.5

18.0

BAS

BAS

BAS

BASALT:

As above but low strength and extremely 

weathered.

BASALT:

As above but very low strength, with some 

clay seams.

BASALT:

As above but very high strength, fresh, dark 

grey vesicular, lenses of feldspar.

X
W

X
W

F
r

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S
E

H
S

1
0

%
1

5
%

1
0

0
%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

J20° Stp/Ro,Cn,O

J5° Pl/Ro,Cn,O

J5° Un/Ro,Cn,O

J20° Pl/Sm,Cn,O

J45° Pl/Sm,Cn,O



Estimated

Strength

Defect

Spacing

(mm)

Drilling Information Material Description Rock Mass Defects

D
ri

ll
 M

e
th

o
d

W
a

te
r

C
la

s
s

. 
C

o
d

e

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

RL

Hole Depth

(m) S
o

il
 O

ri
g

in

G
ra

p
h

ic
 L

o
g

10.9

4.9

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH7

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 02/08/2018

Easting: 555540.70

Northing: 6873361.10

RL: 25.40

Total Depth: 19.05

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 5 of 5

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

7.0

6.5

6.0

5.5

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

19.05

18.5

19.0

19.5

20.0

20.5

21.0

21.5

22.0

22.5

23.0

23.5

24.0

BAS BASALT:

As above but very high strength, fresh, dark 

grey vesicular, lenses of feldspar.

19.05m: BOREHOLE 

TERMINATED

F
r

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S
E

H
S

1
0

0
%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

J30° Pl/Sm,Cn,O



 N
o
 W

in
d
o
w

 

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
IE

V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L

IE
N

T
: 

W
O

O
D

 A
N

D
 G

R
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V
E

 E
N

G
IN

E
E

R
S

 P
T

Y
 L

T
D

C
L
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N

T
: 

W
O

O
D

 A
N

D
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R
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V
E
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N

G
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E
E

R
S
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T

Y
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T
D

C
L
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N

T
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W
O

O
D

 A
N

D
 G

R
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V
E
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N

G
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E
E

R
S

 P
T

Y
 L

T
D

P
R

O
J

E
C

T
: 

G
E

O
T

E
C

H
N

IC
A

L
 I

N
V

E
S

T
IG

A
T

IO
N

 -
 T

W
E

E
D

 V
A

L
L

E
Y

 H
O

S
P

IT
A

L
P

R
O

J
E

C
T

: 
G

E
O

T
E

C
H

N
IC

A
L

 I
N

V
E

S
T

IG
A

T
IO

N
 -

 T
W

E
E

D
 V

A
L

L
E

Y
 H

O
S

P
IT

A
L

P
R

O
J

E
C

T
: 

G
E

O
T

E
C

H
N
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A

L
 I

N
V

E
S

T
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A
T

IO
N
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W
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E
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A

L
L

E
Y
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O

S
P
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L
P

R
O

J
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C
T
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G

E
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T
E

C
H

N
IC

A
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V
E

S
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T
IO

N
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 T
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E
E

D
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L

L
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Y
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A
L

P
R
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E
C

T
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G
E

O
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E
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H
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N
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T
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A
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L
L

E
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O

S
P
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L
P

R
O

J
E

C
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E
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H
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O
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R
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IC
A

L
 I

N
V

E
S

T
IG

A
T

IO
N

 -
 T

W
E

E
D

 V
A

L
L

E
Y

 H
O

S
P

IT
A

L
P

R
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R
e
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Depth Tests Sample/ResultDescription W
e
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e
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M
o
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C
o

n
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n

c
y
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D
e

n
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n

g
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Drilling Information Material Description Test Samples

D
ri

ll 
M

e
th

o
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W
a
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r
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Hole Depth
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o
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O
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g
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G
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h
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g

C
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s
s
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a
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH8

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555637.00

Northing: 6873523.00

RL: 20.20

Total Depth: 3.00

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture
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Sandy CLAY:
Stiff, medium plasticity, red brown, fine to medium 
grained sand, moist

Silty CLAY:
Hard, high plasticity, red brown mottled grey, some fine 
to medium sized gravel, moist

BASALT:
Very low strength, extremely weathered, brown mottled 
grey, some low to medium strength fragments
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH9

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555699.00

Northing: 6873542.00

RL: 17.70

Total Depth: 1.30

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual
soil
Extremely
weathered
Distinctly
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow
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BAS

Sandy CLAY: Stiff, medium plasticity, red brown, fine to 
medium grained sand, moist

Silty CLAY: Hard, high plasticity, red brown mottled 
grey, some fine to medium sized gravel, moist

BASALT:
Very low strength, extremely weathered, brown mottled 
grey, some medium strength fragments

BASALT:
As above but low strength
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Drilling Information Material Description Test Samples
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH10

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555711.00

Northing: 6873497.70

RL: 25.10

Total Depth: 3.00

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual
soil
Extremely
weathered
Distinctly
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow
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Sandy CLAY:
Stiff, medium plasticity, red brown, fine to medium 
grained sand, moist

Silty CLAY:
Hard, high plasticity, red brown mottled grey, trace of 
fine to medium sized gravel, moist

Silty CLAY:
As above but very stiff

3.00m: BOREHOLE TERMINATED
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Drilling Information Material Description Test Samples
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH11

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555681.90

Northing: 6873421.00

RL: 26.70

Total Depth: 2.60

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering
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Residual
soil
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Slightly
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Fresh

Water

Water level
on date shown

Water inflow

Water outflow
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Sandy CLAY:
Hard, high plasticity, red brown, fine to medium grained 
sand, moist

Silty CLAY:
Stiff, high plasticity, red brown, moist

Silty CLAY:
As above but brown, some fine to medium sized gravel

BASALT:
Very low strength, extremely weathered, brown mottled 
grey, some medium strength fragments

BASALT:
As above but low strength
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH12

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555644.00

Northing: 6873396.00

RL: 26.50

Total Depth: 1.50

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering
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FR

Residual
soil
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weathered
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weathered
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Fresh

Water

Water level
on date shown

Water inflow

Water outflow
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Sandy CLAY:
Hard, high plasticity, red brown, fine to medium grained 
sand, moist

Silty CLAY:
Very stiff, high plasticity, red brown, trace fine to medium 
sized gravel, moist

BASALT:
Low strength, extremely weathered, grey, with medium 
strength fragments
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Drilling Information Material Description Test Samples
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH13

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555580.70

Northing: 6873319.60

RL: 26.50

Total Depth: 1.50

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual
soil
Extremely
weathered
Distinctly
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

1
0
0
m

m
 S

o
li
d
 F

li
g
h
t 
A

u
g
e
r 

w
it
h
 T

C
 B

it
 

26.0

25.0

24.0

23.0

22.0

21.0

0.1

0.7

1.3

1.5

1.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e

w
a

s
h

R
e

s
id

u
a

l
R

o
c
k

CH

CH

CH

BAS

Sandy CLAY:
Hard, high plasticity, brown, fine to medium grained 
sand, with organics, moist

Silty CLAY:
Hard, high plasticity, red brown, some fine to coarse 
sized gravel, moist

Silty CLAY:
As above but stiff to very stiff

BASALT:
Low strength, extremely weathered, grey, with medium 
strength fragments
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Drilling Information Material Description Test Samples
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH14

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555523.40

Northing: 6873320.10

RL: 24.80

Total Depth: 0.90

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering
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Residual
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Slightly
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Water
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Water inflow

Water outflow
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Sandy CLAY: Stiff, high plasticity, red brown, fine to 
medium grained sand, with organics, moist

Silty CLAY: Very stiff, high plasticity, red brown, trace 
fine to medium sized gravel, moist

BASALT: Very low strength, extremely weathered, 
brown 

BASALT:
As above but low strength
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Drilling Information Material Description Test Samples
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH15

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555453.90

Northing: 6873347.90

RL: 18.20

Total Depth: 0.80

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture
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Water level
on date shown

Water inflow

Water outflow
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Sandy CLAY: Hard, high plasticity, red brown, fine to 
medium grained sand, moist

Silty CLAY: Very stiff, high plasticity, red brown, some 
fine to medium sized gravel, moist

BASALT:Very low strength, extremely weathered, grey 
brown, some low to mediums strength fragments

BASALT: As above but low strength
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH16

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555464.00

Northing: 6873295.00

RL: 20.80

Total Depth: 0.80

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual
soil
Extremely
weathered
Distinctly
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow
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Sandy CLAY: Hard, high plasticity, red brown, fine to medium grained 

sand, moist

Silty CLAY: Very stiff, high plasticity, red brown, some fine to coarse 

sized gravel, moist

BASALT: Very low strength, extremely weathered, grey brown, 

some low to medium strength fragments

BASALT: As above but low strength
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH17

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555407.00

Northing: 6873296.10

RL: 14.70

Total Depth: 3.00

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture
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Sandy CLAY:

Hard, high plasticity, red brown, fine to medium grained 

sand, moist

Sandy CLAY:

Very stiff, high plasticity, red brown, fine to medium 

grained sand, some fine to medium sized gravel, moist
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH18

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555482.30

Northing: 6873253.70

RL: 23.40

Total Depth: 3.00

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering
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Residual
soil
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Water

Water level
on date shown

Water inflow

Water outflow
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Silty CLAY:
Hard, red brown, trace of fine to medium sized gravel, 
moist

Silty CLAY:
Stiff to very stiff, high plasticity, red brown, trace fine to 
medium sized gravel, moist.

Silty CLAY:
As above but some fine to medium sized gravel
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH19

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555396.00

Northing: 6873218.00

RL: 17.10

Total Depth: 3.00

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering
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Residual
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Water

Water level
on date shown

Water inflow
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BAS

Sandy CLAY:
Hard, high plasticity, red brown, fine to medium grained 
sand, moist

Silty CLAY:
Very stiff, high plasticity, red brown, trace of fine to 
medium sized gravel, moist

Silty CLAY:
As above but brown and some fine to medium sized 
gravel

Silty CLAY:
As above but brown mottled grey

BASALT:
Very low strength, extremely weathered, brown mottled 
grey, some low to medium strength fragments
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH20

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555434.90

Northing: 6873158.70

RL: 21.10

Total Depth: 2.60

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual
soil
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Water

Water level
on date shown

Water inflow
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Sandy CLAY:
Hard, high plasticity, red brown, fine to medium grained 
sand, moist

Silty CLAY:
Very stiff, high plasticity, red brown, trace of fine to 
medium sized gravel, moist

Silty CLAY:
As above but with fine to coarse sized gravel and some 
cobbles

Silty CLAY:
As above but brown

BASALT:
Very low strength, extremely weathered, brown mottled 
grey, some low to medium strength fragments

BASALT:
As above but low strength
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH21

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555387.00

Northing: 6873134.00

RL: 17.70

Total Depth: 3.00

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering
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Residual
soil
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Slightly
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Fresh

Water

Water level
on date shown

Water inflow

Water outflow
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Sandy CLAY:
Hard, high plasticity, red brown, fine to medium grained 
sand, moist

Silty CLAY:
Very stiff, high plasticity, red brown, some fine to 
medium sized gravel, moist

Silty CLAY:
As above but brown
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH22

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555738.00

Northing: 6873607.00

RL: 6.30

Total Depth: 0.50

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Tests & Results

U50

D

SPT

PP

S

DC

Undisturbed 50mm diam tube.

Disturbed sample.

Standard Penetration Test, N = number of blows to drive 50mm sampler

300mm with a 63.6kg hammer falling 762mm.

Hand penetrometer estimate of unconfined compressive strength, kPa.

Vane shear value kPa

Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg

taper cone fitted to rods of smaller section.

From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

1
0
0
m

m
 S

o
lid

 F
lig

h
t 

A
u
g
e
r 

w
it
h
 T

C
 B

it
 

6.0

5.0

4.0

3.0

2.0

1.0

0.05

0.5

1.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e

w
a
s
h

R
e
s
id

u
a
l

CH

CH

Sandy CLAY: Stiff, high plasticity, red brown, fine to medium grained 

sand, trace of fine to medium sized gravel, moist

Silty CLAY:

Hard, high plasticity, red brown, moist

0.50m: BOREHOLE TERMINATED 

FOR PERMEABILITY TEST

M

M

St

H
0.3 PP 450kPa
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Drilling Information Material Description Test Samples
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH23

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555796.00

Northing: 6873615.00

RL: 7.20

Total Depth: 0.50

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual
soil
Extremely
weathered
Distinctly
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

1
0
0
m

m
 S

o
lid

 

F
lig

h
t 

A
u
g
e
r 

w
it
h
 

7.0

6.0

5.0

4.0

3.0

2.0

0.05

0.5

1.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e

w
R

e
s
id

u
a

l

CH

CH

Silty CLAY: Stiff, high plasticity, red brown, trace of fine 
to medium sand, with organics, moist

Silty CLAY: Hard, high plasticity, red brown, moist

0.50m: BOREHOLE TERMINATED 
FOR PERMEABILITY TEST

M

M

St

H 0.2 PP 450kPa
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Drilling Information Material Description Test Samples
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH24

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 08.03.2018

Easting: 555467.40

Northing: 6873402.50

RL: 18.30

Total Depth: 0.50

Drilling Rig: Jeyhco Digga

Driller: Morrison Geotechnic

Logged By: C. Lam

Page: 1 of 1

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual
soil
Extremely
weathered
Distinctly
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

1
0
0
m

m
 S

o
lid

 F
lig

h
t 

A
u
g
e
r 

w
it
h
 T

C
 B

it
 

18.0

17.0

16.0

15.0

14.0

13.0

0.1

0.4

0.5

1.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e
w

a
s h

Residual

Rock

CH

CH

BAS

Sandy CLAY: Hard, high plasticity, red brown, fine to medium grained 

sand, moist

Silty CLAY: Very stiff, high plasticity, red brown, some fine to medium 

sized gravel, moist

BASALT:Very low strength, extremely weathered, grey grown, some 

low to medium strength fragments

0.50m: MAXIMUM T.C. REFUSAL

VLS

M

M

H

VSt

XW
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Morrison Geotechnic Pty Ltd Engineering Log - Borehole

Borehole No.: BH25

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 03/08/2018

Easting: 555600.30

Northing: 6873495.60

RL: 25.80

Total Depth: 1.55

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 1 of 5

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results

U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering PurposesMoisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual
soil
Extremely
weathered
Distinctly
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

1
0
0
m

m
 A

u
g
e
r 

w
it
h
 

W
a
s
h
b
o
re

 

25.0

24.0

23.0

22.0

21.0

20.0

1.2

1.45

1.55

1.0

2.0

3.0

4.0

5.0

6.0

S
lo

p
e

w
a

s
h

B
e

d
ro

c
k

CH

BAS

BAS

Silty CLAY:
Stiff, high plasticity, red brown, with some fine to coarse 
sized gravel, cobbles throughout, moist.

BASALT: Very low strength, extremely weathered, grey 
mottled orange brown, with some residual clay lenses.

BASALT: As above but medium strength and distinctly 
weathered.

1.55m: COMMENCE NMLC 
CORING

XW

DW

M St

VLS

MS

0.3

1

PP

SPT

150-200kPa

16,22,12, N=34



Estimated

Strength

Defect

Spacing

(mm)

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Commence NMLC Coring 

at 1.55m

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

Drilling Information Material Description Rock Mass Defects

D
ri

ll
 M

e
th

o
d

W
a

te
r

RL

Hole Depth

(m) S
o

il
 O

ri
g

in

G
ra

p
h

ic
 L

o
g

C
la

s
s

. 
C

o
d

e

8.66

9.38

9.8

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH25

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 03/08/2018

Easting: 555600.30

Northing: 6873495.60

RL: 25.80

Total Depth: 21.30

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 2 of 5

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density

VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength

ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Defects

Refer to Defect 
Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual
soil
Extremely
weathered
Distinctly
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

25.5

25.0

24.5

24.0

23.5

23.0

22.5

22.0

21.5

21.0

20.5

20.0

2.18

2.47

3.85

4.3

5.1

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

B
e

d
ro

c
k BAS

BAS

BAS

BAS

BAS

BASALT:
Very high strength, slightly weathered to 
fresh, dark grey with some orange brown 
staining, moderately fractured.

BASALT:
As above but high strength and distinctly 
weathered to slightly weathered.

BASALT:
As above but very high strength and slightly 
weathered.

BASALT:
As above but low strength, extremely 
weathered, grey mottled orange brown.

CORE LOSS

BASALT:
Very low strength, extremely weathered, 
grey mottled orange brown, numerous 
broken zones.

S
W

-F
r

D
W

-
S

W
X

W
X

W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S
E

H
S

6
0

%
0

%
0

%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

S5° 50mm some VLS

BZ 50mm
J10° Pl/Sm,Cn,O
J5° Un/Sm,Cn,O
S15° 40mm

S15° 10mm

J60° Pl/Sm,St,O
BZ 30mm

S10° 20mm

S15° 10mm
S30° 50mm

HFZ 180mm

J15° Pl/Sm,St,O
J50° Un/Ro, Vr,O
J5° Pl/Sm,St,O

BZ 130mm



Estimated

Strength

Defect

Spacing

(mm)

Drilling Information Material Description Rock Mass Defects

D
ri

ll
 M

e
th

o
d

W
a

te
r

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

15.6

RL

Hole Depth

(m) S
o
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ri
g
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G
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p
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Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH25

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 03/08/2018

Easting: 555600.30

Northing: 6873495.60

RL: 25.80

Total Depth: 21.30

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 3 of 5

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

19.5

19.0

18.5

18.0

17.5

17.0

16.5

16.0

15.5

15.0

14.5

14.0

9.15

9.4

10.6

11.15

11.45

11.6

11.9

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

BAS

BAS

BAS

BAS

BAS

BAS

BAS

BASALT:

Very low strength, extremely weathered, 

grey mottled orange brown, numerous 

broken zones.

CORE LOSS

BASALT:

Very low strength, extremely weathered, 

grey mottled orange brown, numerous 

broken zones.

BASALT:

As above but low strength and extremely 

weathered.

BASALT:

As above but very high strength and slightly 

weathered to fresh.

BASALT:

As above but low strength and extremely 

weathered.

BASALT:

As above but very high strength and fresh.

:BASALT As above but low strength, extremely 

weathered, numerous broken zones.

X
W

X
W

X
W

S
W

-F
r

X W
F

r
X

W

E
L
S

V
L
S

L
S

M
S

H
S

V
H

S

E
H

S

0
%

0
%

2
5

%

3
0

1
0
0

3
0
0

1
0
0
0

3
0
0
0

Defects cannot be assessed due to 

XW rock

S25° 30mm VLS
J10° Pl/Sm,Ct,O
S15° 30mm VLS



Estimated

Strength

Defect

Spacing

(mm)

Drilling Information Material Description Rock Mass Defects

D
ri

ll
 M

e
th

o
d

W
a

te
r

C
la

s
s

. 
C

o
d

e

Defect Description

type, inclination,planarity, roughness,

coating, thickness

Description W
e

a
th

e
ri

n
g

IS(50)

MPa R
Q

D
 %

RL

Hole Depth

(m) S
o

il
 O

ri
g

in

G
ra

p
h

ic
 L

o
g

0.17

7.81

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH25

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 03/08/2018

Easting: 555600.30

Northing: 6873495.60

RL: 25.80

Total Depth: 21.30

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 4 of 5

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil

Extremely

weathered

Distinctly

weathered

Slightly

weathered

Fresh

Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

S
W

L
 

13.5

13.0

12.5

12.0

11.5

11.0

10.5

10.0

9.5

9.0

8.5

8.0

13.3

13.55

14.55

15.55

16.55

16.7

17.4

17.55

12.5

13.0

13.5

14.0

14.5

15.0

15.5

16.0

16.5

17.0

17.5

18.0

BAS

BAS

BAS

BAS

BAS

BAS

BAS

BAS

BASALT:

As above but low strength, extremely 

weathered, numerous broken zones.

BASALT:

As above but medium strength and distinctly 

weathered.

BASALT:

As above but low strength to medium 

strength and extremely weathered to 

distinctly weathered.

BASALT:

As above but low strength and extremely 

weathered.

BASALT:

As above but very low strength.

BASALT:

As above but low strength.

BASALT:

As above but very high strength, slightly 

weathered to fresh, vesicular dark grey.

BASALT:

As above but very low strength and 

extremely weathered.

CORE LOSS

X
W

D
W

X
W

-D
W

X
W

X
W
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D
ri

ll
 M

e
th

o
d

W
a

te
r

C
la

s
s

. 
C

o
d

e

Defect Description

type, inclination,planarity, roughness,

coating, thickness
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Hole Depth
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1.37

7.87

6.42

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole

Borehole No.: BH25

Job Number: GE18/144

Client: Wood & Grieve Engineers

Project: Geotechnical Invest - Tweed Valley Hospital

Location: Cudgen Road, KingscliffDate: 03/08/2018

Easting: 555600.30

Northing: 6873495.60

RL: 25.80

Total Depth: 21.30

Drilling Rig: Hydrapower Scout

Driller: Redlands Drilling

Logged By: L. Bexley

Page: 5 of 5

A.B.N. 051 009 878 899

PO Box 3063, Darra, QLD 4076

Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:

Authorised by: ………………………….

Date: …………………...…...……….…..

Consistency

VS

S

F

St

VSt

H

Very soft

Soft

Firm

Stiff

Very stiff

Hard

Density

VL

L

MD

D

VD

Very loose

Loose

Medium

dense

Dense

Very dense

Rock Strength

ELS

VLS

LS

MS

HS

VHS

EHS

Extremely

low

Very low

Low

Medium

High

Very high

Extremely

high

Defects

Refer to Defect 

Description Sheet

Moisture

D  Dry    M  Moist    W  Wet

Weathering

RS

XW

DW

SW

FR

Residual

soil
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weathered
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weathered
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weathered
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Water

Water level

on date shown

Water inflow

Water outflow

N
M

L
C

 C
o

ri
n

g

7.5

7.0

6.5

6.0

5.5

5.0

4.5

4.0

3.5

3.0

2.5

2.0

18.15

19.2

19.6

19.8

20.05

21.3

18.5

19.0

19.5

20.0

20.5

21.0

21.5

22.0
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24.0

BAS

BAS

BAS

BAS

CORE LOSS

BASALT:

Very high strength, slightly weathered, 

vesicular dark grey.

CORE LOSS

BASALT: Very high strength, slightly 

weathered to fresh, vesicular dark grey.

BASALT: As above but low strength and 

extremely weathered.

BASALT:

As above but very high strength and slightly 

weathered.
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S20° 100mm VLS & cly

HFZ 300mm

J25° Pl/Sm,Cn,O

J25° Pl/Sm,Cn,O



CLIENT: WOOD AND GRIEVE ENGINEERS PTY LTD

PROJECT: GEOTECHNICAL INVESTIGATION 

- TWEED VALLEY HOSPITAL

LOCATION: CUDGEN ROAD, KINGSCLIFF

JOB NUMBER: GE18/144

BOREHOLE NUMBER: BH25

BOREHOLE DEPTH: 1.55m TO 21.3m



Materials (South Coast Region) 
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Client : WOOD & GRIEVE ENGINEERS Report Number:

Address : Report Date :

Project Name : GEOTECHNICAL INVESTIGATION Order Number :

Project Number : GE18/144 Test Method :

Location: TWEED VALLEY HOSPITAL, CUDGEN ROAD , KINGSCLIFF

Sample Number : 245179

Sampling Method : -

Sampled By : LEIGH BEXLEY

Date Sampled : 3/08/2018

Date Tested : 13/08/2018

Material Type : DISTURBED SAMPLE

Material Source : INSITU

Remarks :

100

75.0

63.0

53.0

37.5

26.5 100

19.0 96

16.0

13.2 88

9.5 80

6.7 75

4.75 71

2.36 66

1.18 63

0.600 60

0.425 58

0.300 56

0.150 52

0.075 50

Results

47 Shrinkage Comments :

33 Mould Length (mm) :

14 Sample History

8.5

 SAMPLE

Test Number :

Quality of Materials Report

SAMPLE LOCATION

 BH 3

 1.5 - 2.5

 DISTURBED

GE18-144.1/1

15/08/2018

AS1289.3.6.1

Page 1 of 1

Specification Number :

 

 

Linear Shrinkage (%) :

AS1289.3.1.2

AS1289.3.2.1

Lot Number :

AS Sieve 

Size(mm)

Percent 

Passing

Specification 

Limits

Soil Description :

cracking and curlingLiquid Limit (%) :

Plastic Limit (%) :

Plasticity Index (%) :

250.4

AS1289.3.3.1

AS1289.3.4.1

Document Code

Test Method

RFO145-6

Accredited for compliance with ISO/IEC 17025 - Testing.

APPROVED SIGNATORY

NATA Accreditation Number

IAN MASMAN  - MANAGER

1169



Client : WOOD & GRIEVE ENGINEERS Report Number:

Address : Report Date :

Project Name : GEOTECHNICAL INVESTIGATION Order Number :

Project Number : GE18/144 Test Method :

Location: TWEED VALLEY HOSPITAL, CUDGEN ROAD , KINGSCLIFF

Sample Number : 245181

Sampling Method : -

Sampled By : LEIGH BEXLEY

Date Sampled : 3/08/2018

Date Tested : 13/08/2018

Material Type : DISTURBED

Material Source : INSITU

Remarks :

100

75.0

63.0

53.0

37.5

26.5

19.0

16.0

13.2 100

9.5 99

6.7 99

4.75 99

2.36 98

1.18 97

0.600 95

0.425 94

0.300 92

0.150 89

0.075 88

Results

42 Shrinkage Comments :

27 Mould Length (mm) :

15 Sample History

10

 SAMPLE

Test Number :

Quality of Materials Report

SAMPLE LOCATION

 BH 7

 0.1 - 0.5

 DISTURBED

GE18-144.2/1

15/08/2018

AS1289.3.6.1

Page 1 of 1

Specification Number :

 

 

Linear Shrinkage (%) :

AS1289.3.1.2

AS1289.3.2.1

Lot Number :

AS Sieve 

Size(mm)

Percent 

Passing

Specification 

Limits

Soil Description :

cracking and curlingLiquid Limit (%) :

Plastic Limit (%) :

Plasticity Index (%) :

250.1

AS1289.3.3.1

AS1289.3.4.1

Document Code

Test Method

RFO145-6

Accredited for compliance with ISO/IEC 17025 - Testing.

APPROVED SIGNATORY

NATA Accreditation Number

IAN MASMAN  - MANAGER

1169



Client : WOOD & GRIEVE ENGINEERS Report Number:

Address : Report Date :

Project Name : GEOTECHNICAL INVESTIGATION Order Number :

Project Number : GE18/144 Test Method :

Location: TWEED VALLEY HOSPITAL, CUDGEN ROAD , KINGSCLIFF

Sample Number : 245183

Sampling Method : -

Sampled By : LEIGH BEXLEY

Date Sampled : 3/08/2018

Date Tested : 13/08/2018

Material Type : BULK SAMPLE

Material Source : INSITU

Remarks :

100

75.0

63.0

53.0

37.5

26.5

19.0

16.0

13.2 100

9.5 99

6.7 97

4.75 96

2.36 94

1.18 93

0.600 92

0.425 91

0.300 90

0.150 88

0.075 87

Results

46 Shrinkage Comments :

29 Mould Length (mm) :

17 Sample History

12

 SAMPLE

Test Number :

Quality of Materials Report

SAMPLE LOCATION

 BH 10

 1.0 - 1.5

 BULK

GE18-144.3/1

15/08/2018

AS1289.3.6.1

Page 1 of 1

Specification Number :

 

 

Linear Shrinkage (%) :

AS1289.3.1.2

AS1289.3.2.1

Lot Number :

AS Sieve 

Size(mm)

Percent 

Passing

Specification 

Limits

Soil Description :

cracking and curlingLiquid Limit (%) :

Plastic Limit (%) :

Plasticity Index (%) :

250.1

AS1289.3.3.1

AS1289.3.4.1

Document Code

Test Method

RFO145-6

Accredited for compliance with ISO/IEC 17025 - Testing.

APPROVED SIGNATORY

NATA Accreditation Number

IAN MASMAN  - MANAGER

1169



Client : WOOD & GRIEVE ENGINEERS Report Number:

Address : Report Date :

Project Name : GEOTECHNICAL INVESTIGATION Order Number :

Project Number : GE18/144 Test Method :

Location: TWEED VALLEY HOSPITAL, CUDGEN ROAD , KINGSCLIFF

Sample Number : 245185

Sampling Method : -

Sampled By : LEIGH BEXLEY

Date Sampled : 3/08/2018

Date Tested : 13/08/2018

Material Type : BULK SAMPLE

Material Source : INSITU

Remarks :

100

75.0

63.0

53.0

37.5

26.5

19.0

16.0

13.2 100

9.5 99

6.7 99

4.75 97

2.36 87

1.18 77

0.600 65

0.425 59

0.300 52

0.150 41

0.075 36

Results

40 Shrinkage Comments :

32 Mould Length (mm) :

8 Sample History

5.5

 SAMPLE

Test Number :

Quality of Materials Report

SAMPLE LOCATION

 BH 17

 0.3 - 1.0

 BULK 

GE18-144.4/1

15/08/2018

AS1289.3.6.1

Page 1 of 1

Specification Number :

 

 

Linear Shrinkage (%) :

AS1289.3.1.2

AS1289.3.2.1

Lot Number :

AS Sieve 

Size(mm)

Percent 

Passing

Specification 

Limits

Soil Description :

cracking and curlingLiquid Limit (%) :

Plastic Limit (%) :

Plasticity Index (%) :

250.4

AS1289.3.3.1

AS1289.3.4.1

Document Code

Test Method

RFO145-6

Accredited for compliance with ISO/IEC 17025 - Testing.

APPROVED SIGNATORY

NATA Accreditation Number

IAN MASMAN  - MANAGER

1169



Client : WOOD & GRIEVE ENGINEERS Report Number: GE18-144.5/1

Address : Report Date : 15/08/2018

Project Name : GEOTECHNICAL INVESTIGATION Order Number :

Project Number : GE18/144 Test Method : AS1289.7.1.1

Location: TWEED VALLEY HOSPITAL, CUDGEN ROAD , KINGSCLIFF

Sample Number : 245178 245180 245184 245186

Test Number :     

Sampling Method : - - - -

Sampled By : LEIGH BEXLEY LEIGH BEXLEY LEIGH BEXLEY LEIGH BEXLEY

Date Sampled : 3/08/2018 3/08/2018 3/08/2018 3/08/2018

Date Tested : 7/08/2018 7/08/2018 7/08/2018 7/08/2018

Material Type : UNDISTURBED SAMPLE UNDISTURBED SAMPLE UNDISTURBED SAMPLE UNDISTURBED SAMPLE

Material Source : INSITU INSITU INSITU INSITU

Sample Location :  BH 2  BH 4  BH 12  BH 18

 0.15 - 0.24  0.1 - 0.29  0.5 - 0.76  0.5 - 0.7

 U50  U50  U50  U50

        

Inert Material Estimate (%) : 0 0 0 0

PP before (kPa) :

PP after (kPa) :

Shrinkage Moisture Content (%) : 28.6 28 33.6 37

Shrinkage (%) : 2.3 2.5 2.2 6.3

Swell Moisture Content Before (%) : 29.3 27.2 34.9 32.4

Swell Moisture Content After (%) : 31.4 30.6 37.1 37.7

Swell (%) : 0 0 0 0

Unit Weight (t/m³) : 1.69 1.62 1.83 1.76

Shrink Swell Index Iss (%) : 1.3 1.4 1.2 3.5

Visual Classification : Silty Clay - Brown Silty Clay - Brown Silty Clay - Brown Silty Clay - Brown

Cracking : Y Y Y Y

Crumbling : Y Y Y Y

Remarks :

Document Code RFO161-7

Accredited for compliance with ISO/IEC 17025 - Testing.

Shrink Swell Index Report

APPROVED SIGNATORY

IAN MASMAN  - MANAGER

1169

Page 1 of 1

NATA Accreditation Number



Client : WOOD & GRIEVE ENGINEERS Report Number: GE18-144.6/1

Address : Report Date : 15/08/2018

Project Number : GE18/144 Order Number :

Project Name : GEOTECHNICAL INVESTIGATION Test Method : AS1289.6.1.1

Location: TWEED VALLEY HOSPITAL, CUDGEN ROAD , KINGSCLIFF

Sample Number : 245182

Date Sampled : 3/08/2018

Date Tested : 10/08/2018

Sampled By : LEIGH BEXLEY

Sampling Method : -

Material Source : INSITU Lot Number :  

Material Type : BULK SAMPLE Test Number :  

Remarks :

Moisture Method : AS 1289.2.1.1

Maximum Dry Density (t/m³) : 1.579

Optimum Moisture Content (%) : 25.5

Compactive Effort : Standard

Nominated Percentage of MDD : 100

Nominated Percentage of OMC : 100

Achieved Percentage of MDD : 99

Achieved Percentage of OMC : 100.0

Dry Density Before Soak (t/m³) : 1.571

Dry Density After Soak (t/m³) : 1.568

Moisture Content Before Soak (%) : 25.6

Moisture Content After Soak (%) : 29.0

Density Ratio After Soak (%) : 99

Field Moisture Content (%) : 28.0

Top Moisture Content - After 

Penetration (%) :
29.9

Total Moisture Content - After 

Penetration (%) :
27.0

Soak Condition : Soaked

Soak Period (days) : 4

Swell (%) : 0.0

CBR Surcharge (kg) : 4.5 CBR 2.5mm (%) :

Oversize (%) : CBR 5.0mm (%) :

Oversize Material Replaced (%) : CBR Value (%) :

Site Selection :

Document Code RFO39-12

Soil Description :

Accredited for compliance with ISO/IEC 17025 - Testing.

California Bearing Ratio Report ( 1 Point)

APPROVED SIGNATORY

IAN MASMAN  - MANAGER

1169

Page 1 of 1

NATA Accreditation Number :

SAMPLE LOCATION

BH 8

0.1 - 1.1

BULK

SAMPLE

12

10

12



Client : WOOD & GRIEVE ENGINEERS Report Number: GE18-144.7/1

Address : Report Date : 15/08/2018

Project Number : GE18/144 Order Number :

Project Name : GEOTECHNICAL INVESTIGATION Test Method : AS1289.6.1.1

Location: TWEED VALLEY HOSPITAL, CUDGEN ROAD , KINGSCLIFF

Sample Number : 245183

Date Sampled : 3/08/2018

Date Tested : 10/08/2018

Sampled By : LEIGH BEXLEY

Sampling Method : -

Material Source : INSITU Lot Number :  

Material Type : BULK SAMPLE Test Number :  

Remarks :

Moisture Method : AS 1289.2.1.1

Maximum Dry Density (t/m³) : 1.358

Optimum Moisture Content (%) : 36.7

Compactive Effort : Standard

Nominated Percentage of MDD : 100

Nominated Percentage of OMC : 100

Achieved Percentage of MDD : 100

Achieved Percentage of OMC : 100.0

Dry Density Before Soak (t/m³) : 1.358

Dry Density After Soak (t/m³) : 1.359

Moisture Content Before Soak (%) : 36.7

Moisture Content After Soak (%) : 38.0

Density Ratio After Soak (%) : 100

Field Moisture Content (%) : 38.2

Top Moisture Content - After 

Penetration (%) :
38.5

Total Moisture Content - After 

Penetration (%) :
36.6

Soak Condition : Soaked

Soak Period (days) : 4

Swell (%) : 0.0

CBR Surcharge (kg) : 4.5 CBR 2.5mm (%) :

Oversize (%) : CBR 5.0mm (%) :

Oversize Material Replaced (%) : CBR Value (%) :

Site Selection :

Document Code RFO39-12

Soil Description :

Accredited for compliance with ISO/IEC 17025 - Testing.

California Bearing Ratio Report ( 1 Point)

APPROVED SIGNATORY

IAN MASMAN  - MANAGER

1169

Page 1 of 1

NATA Accreditation Number :

SAMPLE LOCATION

BH 10

1.0 - 1.5

BULK

SAMPLE

6

6

6



Client : WOOD & GRIEVE ENGINEERS Report Number: GE18-144.8/1

Address : Report Date : 15/08/2018

Project Number : GE18/144 Order Number :

Project Name : GEOTECHNICAL INVESTIGATION Test Method : AS1289.6.1.1

Location: TWEED VALLEY HOSPITAL, CUDGEN ROAD , KINGSCLIFF

Sample Number : 245185

Date Sampled : 3/08/2018

Date Tested : 10/08/2018

Sampled By : LEIGH BEXLEY

Sampling Method : -

Material Source : INSITU Lot Number :  

Material Type : BULK SAMPLE Test Number :  

Remarks :

Moisture Method : AS 1289.2.1.1

Maximum Dry Density (t/m³) : 1.401

Optimum Moisture Content (%) : 34.8

Compactive Effort : Standard

Nominated Percentage of MDD : 100

Nominated Percentage of OMC : 100

Achieved Percentage of MDD : 99

Achieved Percentage of OMC : 100.0

Dry Density Before Soak (t/m³) : 1.393

Dry Density After Soak (t/m³) : 1.395

Moisture Content Before Soak (%) : 34.7

Moisture Content After Soak (%) : 34.0

Density Ratio After Soak (%) : 100

Field Moisture Content (%) : 33.5

Top Moisture Content - After 

Penetration (%) :
37.5

Total Moisture Content - After 

Penetration (%) :
32.7

Soak Condition : Soaked

Soak Period (days) : 4

Swell (%) : 0.0

CBR Surcharge (kg) : 4.5 CBR 2.5mm (%) :

Oversize (%) : CBR 5.0mm (%) :

Oversize Material Replaced (%) : CBR Value (%) :

Site Selection :

Document Code RFO39-12

Soil Description :

Accredited for compliance with ISO/IEC 17025 - Testing.

California Bearing Ratio Report ( 1 Point)

APPROVED SIGNATORY

IAN MASMAN  - MANAGER

1169

Page 1 of 1

NATA Accreditation Number :

SAMPLE LOCATION

BH 17

0.3 - 1.0

BULK 

SAMPLE

4.5

4.5

4.0



Client:
Report No:

Client Address:
Report Date:

Job No:
Sample Date:

Project:
Order No:

Location:
Test Method:

Page 1 of 1

634 08.07.2018 Borehole BH1 2.00 Core 7.95 7.84 Diametral VH

635 08.07.2018 Borehole BH1 3.40 Core 0.98 0.98 Diametral M - H

636 08.07.2018 Borehole BH1 5.30 Core 6.17 6.01 Diametral
#
VH

637 08.07.2018 Borehole BH1 6.20 Core 11.30 10.78 Diametral EH

638 08.07.2018 Borehole BH1 7.20 Core 9.75 9.40 Diametral VH

639 08.07.2018 Borehole BH1 10.00 Core 0.63 0.63 Diametral M

640 08.07.2018 Borehole BH1 14.60 Core 8.18 8.03 Diametral VH

641 08.07.2018 Borehole BH1 16.30 Core 10.10 10.00 Diametral VH - EH

642 08.07.2018 Borehole BH1 17.20 Core 8.96 8.63 Diametral VH

Samples are Basalt which are slightly weathered to fresh (SW-Fr).

#
 Denotes sample failed along defect plane

Form Number

ER0033

*EL: Extremely Low, VL: Very Low, L: Low, M: Medium, H: High, VH: Very High, EH: Extremely High

Depth (m)

Remarks:

Sample 

Number
Location Is (MPa) Is (50) (MPa) Loading Direction Descriptive Term

POINT LOAD TEST REPORT

Date of 

Test

Sample 

Type

03.08.18

GE18/144.1

08.07.18Level 2, 232 St Pauls Terrace, Fortitude Valley QLD 4006

Wood & Grieve Engineers

GE18/144

Geotechnical Investigation - Proposed Tweed Valley Hospital

Lot 102 on DP870722, Cudgen Road, Kingscliff AS4133 4.1

Accredited for compliance with ISO/IEC 17025.

(Brisbane)

NATA Accreditation Number

1162 / 1169

Approved Signatory

Liam McDowall - Laboratory Manager



Client:
Report No:

Client Address:
Report Date:

Job No:
Sample Date:

Project:
Order No:

Location:
Test Method:

Page 1 of 1

643 07.08.2018 Borehole BH2 3.73 Core 9.31 9.14 Diametral VH

644 07.08.2018 Borehole BH2 4.80 Core 10.43 10.24 Diametral VH - EH

645 07.08.2018 Borehole BH2 5.55 Core 12.99 12.51 Diametral EH

646 07.08.2018 Borehole BH2 6.55 Core 11.88 11.55 Diametral EH

647 07.08.2018 Borehole BH2 8.30 Core 7.59 7.45 Diametral VH

648 07.08.2018 Borehole BH2 9.25 Core 11.15 10.85 Diametral EH

Samples are Basalt which are slightly weathered to fresh (SW-Fr).

#
 Denotes sample failed along defect plane

Form Number

ER0033

*EL: Extremely Low, VL: Very Low, L: Low, M: Medium, H: High, VH: Very High, EH: Extremely High

Depth (m)

Remarks:

Sample 

Number
Location Is (MPa) Is (50) (MPa) Loading Direction Descriptive Term

POINT LOAD TEST REPORT

Date of 

Test

Sample 

Type

01.08.08

GE18/144.2

08.08.18Level 2, 232 St Pauls Terrace, Fortitude Valley QLD 4006

Wood & Grieve Engineers

GE18/144

Geotechnical Investigation - Proposed Tweed Valley Hospital

Lot 102 on DP870722, Cudgen Road, Kingscliff AS4133 4.1

Accredited for compliance with ISO/IEC 17025.

(Brisbane)

NATA Accreditation Number

1162 / 1169

Approved Signatory

Liam McDowall - Laboratory Manager



Client:
Report No:

Client Address:
Report Date:

Job No:
Sample Date:

Project:
Order No:

Location:
Test Method:

Page 1 of 1

649 07.08.2018 Borehole BH4 1.20 Core 8.22 8.22 Diametral VH

650 07.08.2018 Borehole BH4 3.40 Core 8.53 8.14 Diametral VH

651 07.08.2018 Borehole BH4 4.95 Core 10.30 10.11 Diametral VH - EH

652 07.08.2018 Borehole BH4 6.45 Core 12.13 11.80 Diametral EH

653 07.08.2018 Borehole BH4 6.95 Core 11.97 11.97 Diametral EH

654 07.08.2018 Borehole BH4 7.90 Core 11.71 11.71 Diametral EH

655 07.08.2018 Borehole BH4 8.50 Core 14.17 14.04 Diametral EH

656 07.08.2018 Borehole BH4 9.80 Core 10.39 10.21 Diametral VH - EH

Samples are Basalt which are slightly weathered to fresh (SW-Fr).

#
 Denotes sample failed along defect plane

Form Number

ER0033

*EL: Extremely Low, VL: Very Low, L: Low, M: Medium, H: High, VH: Very High, EH: Extremely High

Depth (m)

Remarks:

Sample 

Number
Location Is (MPa) Is (50) (MPa) Loading Direction Descriptive Term

POINT LOAD TEST REPORT

Date of 

Test

Sample 

Type

31.07.08

GE18/144.3

08.08.18Level 2, 232 St Pauls Terrace, Fortitude Valley QLD 4006

Wood & Grieve Engineers

GE18/144

Geotechnical Investigation - Proposed Tweed Valley Hospital

Lot 102 on DP870722, Cudgen Road, Kingscliff AS4133 4.1

Accredited for compliance with ISO/IEC 17025.

(Brisbane)

NATA Accreditation Number

1162 / 1169

Approved Signatory
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Client:
Report No:

Client Address:
Report Date:

Job No:
Sample Date:

Project:
Order No:

Location:
Test Method:

Page 1 of 1

657 06.08.2018 Borehole BH5 1.35 Core 8.26 8.11 Diametral VH

658 06.08.2018 Borehole BH5 3.35 Core 12.73 12.49 Diametral EH

659 06.08.2018 Borehole BH5 4.95 Core 5.30 5.30 Axial VH

660 06.08.2018 Borehole BH5 6.40 Core 9.64 9.46 Diametral VH

Samples are Basalt which are slightly weathered to fresh (SW-Fr).

#
 Denotes sample failed along defect plane

Form Number

ER0033

*EL: Extremely Low, VL: Very Low, L: Low, M: Medium, H: High, VH: Very High, EH: Extremely High

Depth (m)

Remarks:

Sample 

Number
Location Is (MPa) Is (50) (MPa) Loading Direction Descriptive Term

POINT LOAD TEST REPORT

Date of 

Test

Sample 

Type

30.07.08
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Client:
Report No:

Client Address:
Report Date:

Job No:
Sample Date:

Project:
Order No:

Location:
Test Method:

Page 1 of 1

661 06.08.2018 Borehole BH6 8.40 Core 7.34 7.21 Diametral VH

662 06.08.2018 Borehole BH6 9.37 Core 11.23 10.92 Diametral EH

663 06.08.2018 Borehole BH6 12.70 Core 0.29 0.29 Diametral
#
L-M

664 06.08.2018 Borehole BH6 14.00 Core 0.27 0.27 Diametral
#
L-M

665 06.08.2018 Borehole BH6 14.45 Core 0.39 0.39 Diametral
#
M

Samples are Basalt which are distrinctly weathered to fresh (DW-Fr).

#
 Denotes sample failed along defect plane

Form Number

ER0033

*EL: Extremely Low, VL: Very Low, L: Low, M: Medium, H: High, VH: Very High, EH: Extremely High

Depth (m)

Remarks:

Sample 

Number
Location Is (MPa) Is (50) (MPa) Loading Direction Descriptive Term

POINT LOAD TEST REPORT

Date of 

Test

Sample 

Type

30.07.08

GE18/144.5
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Report No:

Client Address:
Report Date:

Job No:
Sample Date:

Project:
Order No:

Location:
Test Method:
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666 06.08.2018 Borehole BH7 2.20 Core 6.51 6.51 Diametral VH

667 06.08.2018 Borehole BH7 3.75 Core 2.56 2.56 Diametral H

668 06.08.2018 Borehole BH7 6.25 Core 6.48 6.36 Diametral VH

669 06.08.2018 Borehole BH7 8.95 Core 9.85 9.58 Diametral VH

670 06.08.2018 Borehole BH7 10.30 Core 10.93 10.83 Diametral EH

671 06.08.2018 Borehole BH7 13.15 Core 0.15 0.16 Diametral
#
L

672 06.08.2018 Borehole BH7 17.65 Core 8.21 8.29 Diametral VH

673 06.08.2018 Borehole BH7 18.50 Core 10.81 10.91 Diametral EH

674 06.08.2018 Borehole BH7 18.85 Core 4.95 4.90 Diametral VH

Samples are Basalt which are distinctly weathered to fresh (DW-Fr).

#
 Denotes sample failed along defect plane

Form Number

ER0033

Accredited for compliance with ISO/IEC 17025.

(Brisbane)

NATA Accreditation Number

1162 / 1169

Approved Signatory

Liam McDowall - Laboratory Manager

POINT LOAD TEST REPORT

Date of 

Test

Sample 

Type

30.07.08

GE18/144.6

08.08.18Level 2, 232 St Pauls Terrace, Fortitude Valley QLD 4006

Wood & Grieve Engineers

GE18/144

Geotechnical Investigation - Proposed Tweed Valley Hospital

Lot 102 on DP870722, Cudgen Road, Kingscliff AS4133 4.1

*EL: Extremely Low, VL: Very Low, L: Low, M: Medium, H: High, VH: Very High, EH: Extremely High

Depth (m)

Remarks:

Sample 

Number
Location Is (MPa) Is (50) (MPa) Loading Direction Descriptive Term



Client:
Report No:

Client Address:
Report Date:

Job No:
Sample Date:

Project:
Order No:

Location:
Test Method:

Page 1 of 1

675 06.08.2018 Borehole BH25 1.60 Core 8.82 8.66 Diametral VH

676 06.08.2018 Borehole BH25 2.90 Core 9.74 9.38 Diametral VH

677 06.08.2018 Borehole BH25 3.70 Core 10.17 9.80 Diametral VH

678 06.08.2018 Borehole BH25 11.80 Core 16.36 15.60 Diametral EH

679 06.08.2018 Borehole BH25 14.35 Core 0.17 0.17 Diametral L

680 06.08.2018 Borehole BH25 17.80 Core 7.95 7.81 Diametral VH

681 06.08.2018 Borehole BH25 18.65 Core 1.38 1.37 Diametral H

682 06.08.2018 Borehole BH25 19.70 Core 7.95 7.87 Diametral VH

683 06.08.2018 Borehole BH25 21.20 Core 6.58 6.42 Diametral VH

Samples are Basalt which are slighlty weathered to fresh (SW-Fr).

#
 Denotes sample failed along defect plane

Form Number

ER0033

*EL: Extremely Low, VL: Very Low, L: Low, M: Medium, H: High, VH: Very High, EH: Extremely High

Depth (m)

Remarks:

Sample 

Number
Location Is (MPa) Is (50) (MPa) Loading Direction Descriptive Term

POINT LOAD TEST REPORT

Date of 

Test

Sample 

Type

03.08.18

GE18/144.7
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Project Tweed Valley Hospital

Project Number Date

Test Location BH23 Tester BE

Depth of Hole 500 mm

Diameter of Hole 100 mm

Length of Test Section 400 mm

Date Time Time since start Depth of water from Dt Dd Permeability

of test (t) (s) Reference level (d) (mm) (P) (m/s)

7/9/17 11:45:00 0 510 0 0

11:46:00 60 483 60 27 2.16E-05

11:47:00 120 450 60 33 2.80E-05

11:48:00 180 440 60 10 8.87E-06

11:49:00 240 410 60 30 2.78E-05

11:50:00 300 380 60 30 2.98E-05

11:51:00 360 340 60 40 4.33E-05

11:52:00 420 310 60 30 3.57E-05

11:53:00 480 260 60 50 6.74E-05

11:54:00 540 230 60 30 4.63E-05

11:55:00 600 190 60 40 7.11E-05

11:56:00 660 140 60 50 1.10E-04

11:57:00 720 80 60 60 1.88E-04

Time for 25mm drop

Permeability (m/s) 5.7E-05

mm/hr 203.5

PERMEABILITY - Percolation Test
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Project Tweed Valley Hospital

Project Number Date

Test Location BH24 Tester BE

Depth of Hole 500 mm

Diameter of Hole 100 mm

Length of Test Section 400 mm

Date Time Time since start Depth of water from Dt Dd Permeability

of test (t) (s) Reference level (d) (mm) (P) (m/s)

7/9/17 12:00:00 0 340 0 0

12:01:00 60 270 60 70 8.87E-05

12:02:00 120 230 60 40 6.07E-05

12:03:00 180 180 60 50 9.09E-05

12:04:00 240 110 60 70 1.74E-04

12:05:00 300 40 60 70 3.05E-04

12:06:00 360 0 60 40 3.98E-04

Time for 25mm drop

Permeability (m/s) 1.9E-04

mm/hr 670.3

PERMEABILITY - Percolation Test
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CROSS SECTIONS OF BOREHOLES – SECTIONS A, B AND C  
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PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007 

APPENDIX G - SOME GUIDELINES FOR HILLSIDE CONSTRUCTION 
 

 GOOD ENGINEERING PRACTICE POOR ENGINEERING PRACTICE 
ADVICE   
GEOTECHNICAL 
ASSESSMENT 

Obtain advice from a qualified, experienced geotechnical practitioner at early 
stage of planning and before site works. 

Prepare detailed plan and start site works before 
geotechnical advice. 

PLANNING 
SITE PLANNING Having obtained geotechnical advice, plan the development with the risk 

arising from the identified hazards and consequences in mind. 
Plan development without regard for the Risk. 

DESIGN AND CONSTRUCTION 

HOUSE DESIGN 

Use flexible structures which incorporate properly designed brickwork, timber 
or steel frames, timber or panel cladding. 
Consider use of split levels. 
Use decks for recreational areas where appropriate. 

Floor plans which require extensive cutting and 
filling. 
Movement intolerant structures. 

SITE CLEARING Retain natural vegetation wherever practicable. Indiscriminately clear the site. 
ACCESS & 

DRIVEWAYS 
Satisfy requirements below for cuts, fills, retaining walls and drainage. 
Council specifications for grades may need to be modified. 
Driveways and parking areas may need to be fully supported on piers. 

Excavate and fill for site access before 
geotechnical advice. 

EARTHWORKS Retain natural contours wherever possible. Indiscriminatory bulk earthworks. 

CUTS 
Minimise depth. 
Support with engineered retaining walls or batter to appropriate slope. 
Provide drainage measures and erosion control. 

Large scale cuts and benching. 
Unsupported cuts. 
Ignore drainage requirements 

FILLS 

Minimise height. 
Strip vegetation and topsoil and key into natural slopes prior to filling. 
Use clean fill materials and compact to engineering standards. 
Batter to appropriate slope or support with engineered retaining wall. 
Provide surface drainage and appropriate subsurface drainage. 

Loose or poorly compacted fill, which if it fails, 
may flow a considerable distance including 
onto property below.  
Block natural drainage lines. 
Fill over existing vegetation and topsoil. 
Include stumps, trees, vegetation, topsoil, 
boulders, building rubble etc in fill. 

ROCK OUTCROPS 
& BOULDERS 

Remove or stabilise boulders which may have unacceptable risk. 
Support rock faces where necessary. 

Disturb or undercut detached blocks or 
boulders. 

RETAINING 
WALLS 

Engineer design to resist applied soil and water forces. 
Found on rock where practicable. 
Provide subsurface drainage within wall backfill and surface drainage on slope 
above. 
Construct wall as soon as possible after cut/fill operation. 

Construct a structurally inadequate wall such as 
sandstone flagging, brick or unreinforced 
blockwork. 
Lack of subsurface drains and weepholes. 

FOOTINGS 

Found within rock where practicable. 
Use rows of piers or strip footings oriented up and down slope. 
Design for lateral creep pressures if necessary. 
Backfill footing excavations to exclude ingress of surface water. 

Found on topsoil, loose fill, detached boulders 
or undercut cliffs. 

SWIMMING POOLS 

Engineer designed. 
Support on piers to rock where practicable. 
Provide with under-drainage and gravity drain outlet where practicable. 
Design for high soil pressures which may develop on uphill side whilst there 
may be little or no lateral support on downhill side. 

 

DRAINAGE   

SURFACE 

Provide at tops of cut and fill slopes. 
Discharge to street drainage or natural water courses. 
Provide general falls to prevent blockage by siltation and incorporate silt traps. 
Line to minimise infiltration and make flexible where possible. 
Special structures to dissipate energy at changes of slope and/or direction. 

Discharge at top of fills and cuts. 
Allow water to pond on bench areas. 
 

SUBSURFACE 

Provide filter around subsurface drain. 
Provide drain behind retaining walls. 
Use flexible pipelines with access for maintenance. 
Prevent inflow of surface water. 

Discharge roof runoff into absorption trenches. 

SEPTIC & 
SULLAGE 

Usually requires pump-out or mains sewer systems; absorption trenches may 
be possible in some areas if risk is acceptable. 
Storage tanks should be water-tight and adequately founded. 

Discharge sullage directly onto and into slopes.  
Use absorption trenches without consideration 
of landslide risk. 

EROSION 
CONTROL & 

LANDSCAPING 

Control erosion as this may lead to instability. 
Revegetate cleared area. 

Failure to observe earthworks and drainage 
recommendations when landscaping. 

DRAWINGS AND SITE VISITS DURING CONSTRUCTION 
DRAWINGS Building Application drawings should be viewed by geotechnical consultant  
SITE VISITS Site Visits by consultant may be appropriate during construction/  

INSPECTION AND MAINTENANCE BY OWNER 
OWNER’S 

RESPONSIBILITY 
Clean drainage systems; repair broken joints in drains and leaks in supply 
pipes. 
Where structural distress is evident see advice. 
If seepage observed, determine causes or seek advice on consequences. 
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