
Appendix D: Geotechnical Investigation Logs

· Borehole Logs: BH1 and BH2

· Hand Auger Logs: HA1 and HA2

· Scalar Logs: SC01 – SC09
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Engineering log 
terminology
General

Common types:

Bentonite  
seal

PMT 
LT
LV
AL
UU
PSD
c’ O’
CONS
DS
COMP
UCS
IS

Water

Core recovery

Drilling method/casing

Water level on 
date shown

Water inflow

Water outflow

Expressed as percentage of the 
length of the core run recovered.

Standpipe Slotted  
screen

VWP

Installation type

Graphic logs

The graphic log shows soil and rock types. The defect 
log indicates the location, orientation and abundance 
of defects of all types.  

Typical material symbols:

Filter pack

Tests

•  N=22:SPT uncorrected blow count 
for 300 mm 

•   75/12:Undrained shear strength (peak
/residual as measured by field vane.

Laboratory test(s) carried out:
Pressuremeter test
Lugeon test
Laboratory vane 
Atterburg limits 
Undrained triaxial 
Particle size distribution 
E�ective stress 
Consolidation 
Direct shear 
Compaction 
Unconfined compression 
Point load

Organic 
material

Clay

Silt

Sand

Gravel or 
Conglomerate

Mudstone

x

xx
x
x
x Siltstone

Sandstone

Igneous 
rock

Metamorphic 
Rock

x
x
x
x

x
x
x
x

x
x
x
x

x
x
x
x

VV
V
VV

Open barrel 
Wash 
HQ triple tube  
PQ triple tube 
Hollow Stem Auger 
Window Sampler 
Hand Auger 
High Frequency Sonic 
Drilling 
Low Frequency Sonic 
Drilling

Soil and rock descriptions follow the “Guidelines for the field classification and description of soil and rock for engineering 
purposes” by the New Zealand Geotechnical Society (2005). Refer to this document for methods of field determination.

OB
W
HQ3
PQ3
HSA 
WS 
HA 
HFS

LFS

Soil description
Moisture content

Dry, looks and feels dry

Moist, no free water on hand when 
remoulding

Wet, free water on hand when 
remoulding

Saturated, free water present on 
sample

Very soft 

Soft 

Firm 

Sti� 

Very sti� 

Hard

S  (kPa) 

< 12 

12 to 25 

25 to 50 

50 to 100 

100 to 200 

> 200

Consistency/undrained shear strength

VS 

S 

F 

St 

VSt 

H 

Very loose 

Loose

Medium dense 

Dense 

Very dense

0 to 4 

4 to 10 

10 to 30 

30 to 50 

> 50

Density index

VL 

L 

MD 

D 

VD 

SPT(N) - uncorrected u

Proportional terms definition (Coarse soils)

Fraction Term

Subordinate

Minor

(UPPER CASE)

(lower case)

with some...
with minor...

Major

with trace of...
(or slightly)...

% of soil mass

Major constituent

> 20

12 - 20 
5 - 12

< 5

GRAVEL

Sandy

with some sand 
with minor sand

with trace of sand 
(slightly sandy)

Example

M

D

W

S

Coarse FineType

Size range  
(mm)

Boulders Cobbles Gravel

Co
ar

se

M
ed

iu
m

Fi
ne

Sand

Co
ar

se

M
ed

iu
m

Fi
ne

200 60
20 6

0.062
0.6 0.2

Silt Clay

0.002

Grain size criteria

SPT

Bulk sample

Sample type

Thin-wall  
tube

Other

Core or  
Sample loss

Core

50
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DRILLED BY:  Geotech Drilling Ltd

LOGGED BY:  RLXB

CHECKED:  CWM

START DATE:  27/07/2017

FINISH DATE:  27/07/2017

CONTRACTOR:  Geotech Drilling   .

SHEET: 1 OF 2

BOREHOLE No.:

BH1

R.L. GROUND:   29.97m

R.L. COLLAR:

SURVEY: Handheld GPS

DATUM:

PROJECT:  USP Towers, Fiji

LOCATION: Site 1, USP Laucala, Suva, Fiji

JOB No.:  1002886.00

CO-ORDINATES:

DIRECTION:

ANGLE FROM HORI=.: -90�

(WGS84)
178.442286
-18.147331
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DESCRIPTION OF CORE
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D
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 (
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)

%OREHOLE LOG

SOIL: Classification, colour, consistency / density, moisture, plasticity

ROCK: Weathering, colour, fabric, name, strength, cementation R
o
ck

 W
e
a
th

e
ri
n
g

Description

& Additional Observations
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ROCK DEFECTS

2
0

0
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0
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0
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R
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p
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0.0 m - Organic SILT with some clay and trace
gravel; dark brown.  Stiff, moist, moderate plasticity.
Organics: silt and rootlets.  Gravel: fine light brown,
angular siltstone gravel.

0.3 m - Highly to completely weathered, light brown,
massive SILTSTONE.  Very weak.

2.75 m - Moderately to highly weathered, light brown,
massive SILTSTONE.  Very weak.

5.15 m - Moderately to highly weathered, light brown,
massive MUDSTONE.  Extremely weak to very
weak.

6.2 - 6.3 m - CORE LOSS.

6.3 m - Moderately to highly weathered, light brown,
massive MUDSTONE.  Extremely weak to very
weak.

9.1 m - Highly weathered, light brown, massive
SILTSTONE.  Extremely weak.  (SILT with minor
sand; light brown.  Very stiff, moist, non plastic).

9.55 m - Moderately weathered, dark greenish grey,
massive SILTSTONE.  Extremely weak to very weak.
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2.00m: Grades; extremely weak.
1.90 - 2.00m: J, 80� dip, St, R,
dark brown stained surface

3.25 - 3.30m: J, 50� dip, St, R,
dark brown surface with Fe st.

3.30m: J, 10� dip, St, R

3.40 - 3.50m: J, 60� dip, Pl, Sm,
Fe. St.

4.95m: J, 40� dip, Un, R, Fe. St.

5.50 - 5.60m: J, 80� dip, Pl, Sm,
Fe. St.

7.75m: J, 10� dip, St, R, Fe. St.

8.55m: J, 10� dip, St, Sm

8.80m: J, 5� dip, Pl, R, Fe. St.

8.85 - 9.20m: J, 80� dip, Fe. St
within SPT.

9.30m: DD, 5� dip
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40mm
N>=50

2/3
7/16

13/14
N>=50

5/8
10/10
9/12
N=41

6/7
7/6
8/7

N=28

7/11
8/5
5/6
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3.92 - 4.00m: Recovered as
GRAVEL - drill induced.
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Target depth reached. Static water level measured on 8/8/2017 at 13.77 m bgl within open hole.

Hole Depth
20m

COMMENTS:

Scale 1:50 Rev.: A
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DRILLED BY:  Geotech Drilling Ltd

LOGGED BY:  RLXB

CHECKED:  CWM

START DATE:  27/07/2017

FINISH DATE:  27/07/2017

CONTRACTOR:  Geotech Drilling   .

SHEET: 2 OF 2

BOREHOLE No.:

BH1

R.L. GROUND:   29.97m

R.L. COLLAR:

SURVEY: Handheld GPS

DATUM:

PROJECT:  USP Towers, Fiji

LOCATION: Site 1, USP Laucala, Suva, Fiji

JOB No.:  1002886.00

CO-ORDINATES:

DIRECTION:

ANGLE FROM HORI=.: -90�

(WGS84)
178.442286
-18.147331
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SOIL: Classification, colour, consistency / density, moisture, plasticity

ROCK: Weathering, colour, fabric, name, strength, cementation R
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10.0 m -  Moderately weathered, dark greenish grey,
massive SILTSTONE.  Extremely weak to very weak.

11.75 m - Moderately weathered, dark greenish grey,
massive SILTSTONE.  Very weak.

17.0 m - Slightly to moderately weathered, dark
greenish grey massive SILTSTONE.  Extremely
weak to very weak.  Widely spaced joints.
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19.90m: Grades; light orangey brown.

10.90m: DD, 5� dip

11.60m: J, 10� dip, St, R

12.30m: J, 10� dip, Pl, R, some
broken gravel around joint. Fe.
St.

13.05 - 13.20m: J, 60� dip, Un,
R, clean.

13.90m: DD, 5� dip

14.20m: J, 10� dip, St, R, Fe. St.
and white discolouration.

17.45 - 17.55m: J, 60� dip, Pl,
Sm

18.30m: J, 5� dip, St, R, Fe. St.
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20m: END OF BOREHOLE
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Target depth reached. Static water level measured on 8/8/2017 at 13.77 m bgl within open hole.
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DRILLED BY:  Geotech Drilling Ltd

LOGGED BY:  RLXB

CHECKED:  CWM

START DATE:  28/07/2017

FINISH DATE:  28/07/2017

CONTRACTOR:  Geotech Drilling   .

SHEET: 1 OF 2

BOREHOLE No.:

BH2

R.L. GROUND:   23.10m

R.L. COLLAR:

SURVEY: Handheld GPS

DATUM:

PROJECT:  USP Towers, Fiji

LOCATION: Site 2, USP Laucala, Suva, Fiji

JOB No.:  1002886.00

CO-ORDINATES:

DIRECTION:

ANGLE FROM HORI=.: -90�

(WGS84)
178.443636
-18.147032
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SOIL: Classification, colour, consistency / density, moisture, plasticity

ROCK: Weathering, colour, fabric, name, strength, cementation R
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0.0 m - Organic SILT; dark brown.  Very stiff, moist,
low plasticity.  Organics: silt, rootlets and
decomposing wood fragments.

0.45 m - SILT with minor sand; light yellowish brown. 
Hard, moist, non plastic.  Sand: medium.

2.75 m - Highly weathered, dark grey, massive
SILTSTONE.  Extremely weak.

3.3 m - Moderately weathered, dark grey, massive
SILTSTONE.  Very weak.

4.15 m - Highly weathered, dark brown streaked light
brown, massive SILTSTONE.  Extremely weak.

4.7 - 4.9 m - CORE LOSS.

4.9 m - Slightly to moderately weathered, dark grey,
massive SILTSTONE.  Very weak.

5.15 m - Slightly to moderately weathered, dark
greenish grey, interbedded SILTSTONE and
MUDSTONE.  Very weak.  Thinly interbedded at 0.1
m intervals with beds subhorizontal.

5.75 - 5.85 m - CORE LOSS.

5.75 m - Slightly to moderately weathered, dark
greenish grey, massive MUDSTONE.  Very weak.

7.2 m - Moderately weathered, dark greenish grey,
massive SILTSTONE.  Extremely weak.

7.7 - 7.8 m - CORE LOSS.

7.8 m - Moderately weathered, dark greenish grey,
massive MUDSTONE.  Extremely weak.
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2.55m: J, 5� dip, Un, R, white
discolouration.

2.65m: J, 5� dip, Un, R, white
discolouration and Fe. St.

3.30 - 3.40m: J, 85� dip, Un,
Sm, clean.

4.05m: J, 5� dip, St, R, white
discolouration.

4.15m: J, 5� dip, St, R, Fe. St.

5.20m: BF, 5� dip

5.25m: BF, 5� dip

5.40m: BF, 5� dip

5.45m: BF, 5� dip

5.60m: J, 10� dip, St, R

5.70m: J, 10� dip, St, R
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Target depth reached. Static water level measured on 8/8/2017 at 10.2 m bgl.
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10.0 m - Moderately weathered, dark greenish grey,
massive MUDSTONE.  Extremely weak.

10.7 - 10.8 m - CORE LOSS.

10.8 m - Moderately weathered, dark grey, massive
SILTSTONE.  Extremely weak to very weak.

14.45 - 14.6 m - CORE LOSS.

14.6 m - Moderately weathered, dark greenish grey,
massive SILTSTONE.  Extremely weak to very weak.

15.5 m - Slightly weathered, dark grey, massive
SILTSTONE.  Very weak.

18.95 - 19.15 m - CORE LOSS.

19.15 m - Slightly to moderately weathered, dark
greenish grey, massive SILTSTONE.  Extremely
weak to very weak.

11

12

13

14

15

16

17

18

19

1
0
0

4
0

0
1
0
0

7
6

8
5

1
0
0

6
4

5
7

18.50m: Grades; extremely weak.

11.45 - 11.75m: BF, 5� dip,
multiple bedding fractures with
core spin in places.

12.95 - 13.10m: J, 70� dip, Un,
Sm, clean.

13.35m: J, 5� dip, St, R, white
discolouration.

15.55m: J, 10� dip, Un, R, light
green and grey discolouration.

18.40m: J, 5� dip, St, R, white
discolouration.

19.15m: J, 75� dip, Un, Sm
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20m: END OF BOREHOLE
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Target depth reached. Static water level measured on 8/8/2017 at 10.2 m bgl.

Hole Depth
20m

COMMENTS:

Scale 1:50 Rev.: AA-6-30
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SHEET: 1 OF 1

HOLE Id: HA1

Hole Location: Site 1, USP Laucala, Suva, F iji

PROJECT:  USP Towers, Fiji LOCATION: The University of the South Pacific, Suva, FijiJOB No.:  1002886.00
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HAND AUGER LOG
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CO-ORDINATES: 178.442277
-18.147322WGS84

R.L.: 29.95m

DATUM:

DRILL METHOD:  HA

DRILL TYPE:  MLO

DRILLED BY:  T+T

CHECKED:  RLXBLOGGED BY:  MLO

HOLE FINISHED:  27/06/2017

HOLE STARTED: 27/06/2017

Description and
Additional Observations

SCALA PENETROMETER
(Blows/0mm)

2 4 6 8 10 12 14 16 18

0.5

UTP

>202 kPa

>202 kPa

2
9

H
A

1
0
0

0.0 m - SILT with some clay; dark brown.  Very
stiff, moist, moderate plasticity.

0.2 m - SILT with trace clay; light brown.  Hard,
dry, non-plastic.

M

D

0.87m: END OF BOREHOLE

Topsoil

Suva Marl

VSt

H

End of hole on refusal in hard ground. Borehole dry on completion. Shear strength measured using SV#1739 with a correction factor of 1.54.

Hole Depth
0.87m

COMMENTS:

Scale 1:5 Rev.: AA-6-31
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SHEET: 1 OF 1

HOLE Id: HA2

Hole Location: Site 1, USP Laucala, Suva, F iji

PROJECT:  USP Towers, Fiji LOCATION: The University of the South Pacific, Suva, FijiJOB No.:  1002886.00
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HAND AUGER LOG
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MATERIAL COMPOSITION.
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CO-ORDINATES: 178.442361
-18.147159WGS84

R.L.: 29.41m

DATUM:

DRILL METHOD:  HA

DRILL TYPE:  MLO

DRILLED BY:  T+T

CHECKED:  RLXBLOGGED BY:  MLO

HOLE FINISHED:  27/06/2017

HOLE STARTED: 27/06/2017

Description and
Additional Observations

SCALA PENETROMETER
(Blows/0mm)

2 4 6 8 10 12 14 16 18

0.5

UTP

2
9

H
A

1
0
0

0.0 m - SILT with some clay; dark brown.  Very
stiff, moist, moderate plasticity.

0.2 m - SILT with trace clay; dark brown grading
to light brown.  Hard, dry to moist, low plasticity.

M

D-M

0.3m: END OF BOREHOLE

Topsoil

Suva Marl

VSt

H

End of hole on refusal in hard ground. Borehole dry on completion. Shear strength measured using SV#1739 with a correction factor of 1.54.

Hole Depth
0.3m

COMMENTS:

Scale 1:5 Rev.: A
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20170628_ScalaTest.xlsx

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC01
Project: USP FIJI Operated by: MLO

Location: HA1 Logged by: MLO Sheet
RL: Checked by: RLXB 1      of 1

mm No. of mm No. of
Driven Blows Driven Blows

50 1 2550
100 1 2600
150 1 2650
200 1 2700
250 1 2750
300 3 2800
350 8 2850
400 10 2900
450 19 2950
500 24 3000
550 37 3050
600 30 3100
650 25 3150
700 3200
750 3250
800 3300
850 3350
900 3400
950 3450
1000 3500
1050 3550
1100 3600
1150 3650
1200 3700
1250 3750
1300 3800
1350 3850
1400 3900
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900
2450 4950
2500 5000

CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. [1]

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Test Method Used:  NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

1002886.0000 June 2017
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              20170628_ScalaTest.xlsx

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC02
Project: USP FIJI Operated by: MLO

Location: HA1 Logged by: MLO Sheet
RL: Checked by: RLXB 1      of 1

mm No. of mm No. of
Driven Blows Driven Blows

50 1 2550
100 1 2600
150 1 2650
200 1 2700
250 2 2750
300 2 2800
350 8 2850
400 15 2900
450 12 2950
500 12 3000
550 15 3050
600 18 3100
650 3150
700 3200
750 3250
800 3300
850 3350
900 3400
950 3450
1000 3500
1050 3550
1100 3600
1150 3650
1200 3700
1250 3750
1300 3800
1350 3850
1400 3900
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900
2450 4950
2500 5000

CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. [1]

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Test Method Used:  NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

1002886.0000 June 2017
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20170628_ScalaTest.xlsx

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC03
Project: USP FIJI Operated by: MLO

Location: HA1 Logged by: MLO Sheet
RL: Checked by: RLXB 1      of 1

mm No. of mm No. of
Driven Blows Driven Blows

50 0 2550
100 1 2600
150 1 2650
200 1 2700
250 1 2750
300 1 2800
350 1 2850
400 2 2900
450 2 2950
500 2 3000
550 2 3050
600 12 3100
650 15 3150
700 19 3200
750 3250
800 3300
850 3350
900 3400
950 3450
1000 3500
1050 3550
1100 3600
1150 3650
1200 3700
1250 3750
1300 3800
1350 3850
1400 3900
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900
2450 4950
2500 5000

CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. [1]

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Test Method Used:  NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

1002886.0000 June 2017
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              20170628_ScalaTest.xlsx

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC04
Project: USP FIJI Operated by: MLO

Location: HA1 Logged by: MLO Sheet
RL: Checked by: RLXB 1      of 1

mm No. of mm No. of
Driven Blows Driven Blows

50 2550

100 2600

150 2650

200 2700

250 2750

300 2800

350 2850

400 2900

450 2950

500 3000
550 6 3050
600 9 3100
650 15 3150
700 10 3200
750 16 3250
800 14 3300
850 15 3350
900 14 3400
950 24 3450
1000 18 3500
1050 24 3550
1100 24 3600
1150 26 3650
1200 26 3700
1250 3750
1300 3800
1350 3850
1400 3900
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900
2450 4950
2500 5000

CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. [1]

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Test Method Used:  NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

1002886.0000 June 2017
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20170628_ScalaTest.xlsx

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC05
Project: USP FIJI Operated by: MLO

Location: HA2 Logged by: MLO Sheet
RL: Checked by: RLXB 1      of 1

mm No. of mm No. of
Driven Blows Driven Blows

50 0 2550
100 0 2600
150 1 2650
200 1 2700
250 15 2750
300 19 2800
350 23 2850
400 2900
450 2950
500 3000
550 3050
600 3100
650 3150
700 3200
750 3250
800 3300
850 3350
900 3400
950 3450
1000 3500
1050 3550
1100 3600
1150 3650
1200 3700
1250 3750
1300 3800
1350 3850
1400 3900
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900
2450 4950
2500 5000

CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. [1]

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Test Method Used:  NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

1002886.0000 June 2017
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20170628_ScalaTest.xlsx

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC06
Project: USP FIJI Operated by: MLO

Location: HA2 Logged by: MLO Sheet
RL: Checked by: RLXB 1      of 1

mm No. of mm No. of
Driven Blows Driven Blows

50 0 2550
100 1 2600
150 1 2650
200 1 2700
250 12 2750
300 12 2800
350 20 2850
400 2900
450 2950
500 3000
550 3050
600 3100
650 3150
700 3200
750 3250
800 3300
850 3350
900 3400
950 3450
1000 3500
1050 3550
1100 3600
1150 3650
1200 3700
1250 3750
1300 3800
1350 3850
1400 3900
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900
2450 4950
2500 5000

CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. [1]

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Test Method Used:  NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

1002886.0000 June 2017
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              20170628_ScalaTest.xlsx

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC07
Project: USP FIJI Operated by: MLO

Location: HA2 Logged by: MLO Sheet
RL: Checked by: RLXB 1      of 1

mm No. of mm No. of
Driven Blows Driven Blows

50 0 2550
100 1 2600
150 1 2650
200 1 2700
250 2 2750
300 2 2800
350 16 2850
400 18 2900
450 20 2950
500 3000
550 3050
600 3100
650 3150
700 3200
750 3250
800 3300
850 3350
900 3400
950 3450
1000 3500
1050 3550
1100 3600
1150 3650
1200 3700
1250 3750
1300 3800
1350 3850
1400 3900
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900
2450 4950
2500 5000

CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. [1]

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Test Method Used:  NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

1002886.0000 June 2017
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              20170628_ScalaTest.xlsx

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC08
Project: USP FIJI Operated by: MLO

Location: HA2 Logged by: MLO Sheet
RL: Checked by: RLXB 1      of 1

mm No. of mm No. of
Driven Blows Driven Blows

50 0 2550
100 3 2600
150 3 2650
200 2 2700
250 2 2750
300 2 2800
350 3 2850
400 1 2900
450 2 2950
500 2 3000
550 11 3050
600 20 3100
650 25 3150
700 3200
750 3250
800 3300
850 3350
900 3400
950 3450
1000 3500
1050 3550
1100 3600
1150 3650
1200 3700
1250 3750
1300 3800
1350 3850
1400 3900
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900
2450 4950
2500 5000

CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. [1]

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Test Method Used:  NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

1002886.0000 June 2017
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              20170628_ScalaTest.xlsx

Job No: 1002886.0000 Date: 28/06/2017 Test No. SC09
Project: USP FIJI Operated by: MLO

Location: HA2 Logged by: MLO Sheet
RL: Checked by: RLXB 1      of 1

mm No. of mm No. of
Driven Blows Driven Blows

50 2550

100 2600

150 2650

200 2700

250 2750
300 7 2800
350 7 2850
400 18 2900
450 20 2950
500 21 3000
550 30 3050
600 3100
650 3150
700 3200
750 3250
800 3300
850 3350
900 3400
950 3450
1000 3500
1050 3550
1100 3600
1150 3650
1200 3700
1250 3750
1300 3800
1350 3850
1400 3900
1450 3950
1500 4000
1550 4050
1600 4100
1650 4150
1700 4200
1750 4250
1800 4300
1850 4350
1900 4400
1950 4450
2000 4500
2050 4550
2100 4600
2150 4650
2200 4700
2250 4750
2300 4800
2350 4850
2400 4900
2450 4950
2500 5000

CLIENT YEC
TITLE Scala Penetrometer
REFERENCE No. [1]

TONKIN & TAYLOR

SCALA PENETROMETER LOG

Test Method Used:  NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer

1002886.0000 June 2017

Augered  to 250 
mm

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000
0 1 2 3 4 5 6 7 8 9 1011121314151617181920

D
ep

th
 (m

m
)

Blows / 50 mm

 
A-6-66



Appendix E: Laboratory Test Results

· Water Content Test Results: BH1 and BH2 (13 Tests)

· Atterberg Limits Test Results: BH1 and BH2 (10 Tests)

· Solid Density Test Results: BH1 and BH2 (16 Tests)

· PSD and Hydrometer Test Results: BH1 and BH2 (14 Tests)

· Unconfined Compressive Strength Test Results: BH1 and BH2 (18 Test

A-6-67
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Site : USP Tower, Suva, Fiji

Test Method Used:  NZS 4402:1986 Test 2.1 Determination of the Water Content

Water Content Test Results Summary:

Table 1:

BH No.: 1 1 1 1 1 1 1 1

Sample No.: SPT SPT SPT SPT SPT SPT SPT SPT

Depth (m) 2.75-3.20 5.0-5.45 7.25-7.70 8.75-9.20 10.25-10.70 11.0-11.45 14.0-14.05 17.0-17.45

Water Content     % 63.3 70.9 75.7 85.1 75.6 75.1 58.1 67.8

Table 2:

BH No.: 2 2 2 2 2

Sample No.: SPT SPT SPT SPT SPT

Depth (m) 2.75-3.20 6.5-6.95 7.25-7.70 11.0-11.45 14.0-14.45

Water Content     % 66.1 74.1 73.8 66.9 68.9

Remarks : 

Entered by:         Date: Checked by: Date:

TEST RESULTS 

1004230.0000.0.0

Your Job No.:

Our Job No.:

File: T:Geotechnics Group\Projects\1004230\Working Material\Water Content Summary.xlsx

1002886

The material used for testing was natural.

22/09/201722/09/2017

 
A-6-69



Your Job No.: 1002886

Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0

Test Method Used:  NZS 4402:1986 Test 2.2 Determination of the Liquid Limit

Test 2.3 Determination of the Plastic Limit

Test 2.4 Determination of the Plasticity Index

Atterberg Limits Test Results Summary

Table 1:

BH No.: 1 1 1 1 1

Depth (m) 2.75-3.20 5.0-5.45 7.25-7.70 11.0-11.45 15.50-15.95

Liquid Limit 111 121 125 118 110

Plastic Limit 62 69 64 58 54

Plasticity Index 49 52 61 60 56

Table 2:

BH No.: 2 2 2 2 2

Depth (m) 2.75-3.20 6.5-6.95 7.25-7.70 11.0-11.45 14.0-14.45

Liquid Limit 107 114 149 112 107

Plastic Limit 63 56 60 63 53

Plasticity Index 44 58 89 49 54

Remarks : The material used for testing was natural, fraction passing a 0.425mm test sieve.

Entered by:         Date: Checked by: Date:

TEST RESULTS 

File: T:Geotechnics Group\Projects\1004230\Working Material\Atterberg Limits Summary.xlsx

The test results are IANZ accredited.

22/09/201722/09/2017
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Your Ref No.: 1002886

Site : USP Tower, Suva, Fiji Our Job No.:

Test Method Used:NZS 4402:1986 Test 2.7.2 Determination of Solid Density of Soil Particles - Vacuum Method

Table 1: Solid Density

Borehole No.: 1 1 1 1 1 1 1 1

Sample ID.: SPT SPT SPT SPT SPT SPT SPT SPT

Depth (m) 1.0-1.45 3.5-3.92 6.5-6.95 8.0-8.45 9.5-9.95 11.75-12.15 15.5-15.95 18.5-18.95

*Solid Density (t/m3) 2.85 2.74 2.80 2.82 2.80 2.79 2.78 2.80

Table 2: Solid Density

Borehole No.: 2 2 2 2 2 2 2 2

Sample ID.: SPT SPT SPT SPT SPT SPT SPT SPT

Depth (m) 1.0-1.45 3.5-3.86 6.5-6.95 8.0-8.45 9.5-9.95 11.75-12.2 15.5-15.91 18.5-18.95

*Solid Density (t/m3) 2.83 2.65 2.66 2.80 2.79 2.80 2.80 2.84

Remarks : The material used for testing was natural, whole soil. 

*As per the standard, two specimens are required to perform a solid density, but due to insufficient SPT sample mass

obtained, it was performed on a single specimen as directed by the engineer. Therefore the test results are not IANZ accredited.

Entered by: Date:  Checked by: Date:

File: T:Geotechnics Group\Projects\1004230\Working Material\Solid density summary.xlsx

1004230.0000.0.0

SOLID DENSITY TEST RESULTS 

22/09/201722/09/2017
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Page       of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 1 Sample No.: SPT Depth (m): 2.0-2.45
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 90 47
19.0 --- 0.300 85 43
13.2 --- 0.212 78 40
9.50 --- 0.150 71 37
6.70 --- 0.090 62 34
4.75 --- 0.075 58 30
3.35 100 0.063 55 26
2.00 100 21
1.18 98 17

0.600 94 9

 Sample history : As received

Solid Density (Assumed): 2.85 t/m3

 Description : sandy SILT with minor clay, extremely weak, light brown, mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

0.0215

0.0014

0.0156
0.0116
0.0085
0.0062
0.0045
0.0033

 Equivalent Particle
 Diameter   D (mm)

0.0398
0.0293

File:T:\GeotechnicsGroup\1004230\Working Material\BH1_SPT_2.0-2.45m_Wet Sieve+Hydro Summary.xlsx
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GEOTECHNICS LTD

NZS 4402 Test 2.8.1  2.8.4 PSD Hydrometer

Page 1 of 1

Version 1.1: 8 October 2015
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Page  of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 1 Sample No.: SPT Depth (m): 4.25-4.70
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 75 41
19.0 --- 0.300 71 37
13.2 --- 0.212 66 33
9.50 --- 0.150 62 29
6.70 --- 0.090 53 26
4.75 100 0.075 49 22
3.35 100 0.063 46 18
2.00 98 15
1.18 90 12

0.600 79 7

 Sample history : As received

Solid Density (Assumed): 2.75 t/m3

 Description : sandy SILT with minor clay and trace of fine gravel, very weak, light brown, mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

 Equivalent Particle
 Diameter   D (mm)

0.0463
0.0335

File:T:\GeotechnicsGroup\1004230\Working Material\BH1_SPT_4.25-4.70m_Wet Sieve+Hydro Summary.xlsx

0.0244

0.0015

0.0176
0.0131
0.0095
0.0068
0.0049
0.0035

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100

Pe
rc

en
ta

ge
 F

in
er

 T
ha

n 

Particle Size (mm)

PARTICLE SIZE ANALYSIS
CLAY SILT SAND GRAVEL

FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE V.COARSE

GEOTECHNICS LTD

NZS 4402 Test 2.8.1  2.8.4 PSD Hydrometer

Page 1 of 1

Version 1.1: 8 October 2015
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Page  of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 1 Sample No.: SPT Depth (m): 5.75-6.20
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 79 41
19.0 --- 0.300 74 37
13.2 --- 0.212 68 32
9.50 --- 0.150 63 29
6.70 --- 0.090 53 25
4.75 100 0.075 49 22
3.35 100 0.063 45 18
2.00 99 14
1.18 92 11

0.600 83 7

 Sample history : As received

Solid Density (Assumed): 2.80 t/m3

 Description : sandy SILT with minor clay and trace of fine gravel, extremely weak to very weak, light brown, mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

0.0244

0.0015

0.0176
0.0131
0.0094
0.0068
0.0049
0.0035

 Equivalent Particle
 Diameter   D (mm)

0.0463
0.0335

File:T:\GeotechnicsGroup\1004230\Working Material\BH1_SPT_5.75-6.20m_Wet Sieve+Hydro Summary.xlsx
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Page 1 of 1

Version 1.1: 8 October 2015
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Page  of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 1 Sample No.: SPT Depth (m): 8.75-9.20
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 92 53
19.0 --- 0.300 87 50
13.2 --- 0.212 81 47
9.50 --- 0.150 74 43
6.70 --- 0.090 64 39
4.75 --- 0.075 61 35
3.35 100 0.063 60 31
2.00 100 27
1.18 97 22

0.600 95 12

 Sample history : As received

Solid Density (Assumed): 2.80 t/m3

 Description : sandy SILT with some clay, extremely weak to very weak, light brown, mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

0.0208

0.0014

0.0152
0.0115
0.0084
0.0061
0.0044
0.0033

 Equivalent Particle
 Diameter   D (mm)

0.0391
0.0285

File:T:\GeotechnicsGroup\1004230\Working Material\BH1_SPT_8.75-9.20m_Wet Sieve+Hydro Summary.xlsx
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Page 1 of 1

Version 1.1: 8 October 2015
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Page       of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 1 Sample No.: SPT Depth (m): 10.25-10.70
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 87 46
19.0 --- 0.300 80 43
13.2 --- 0.212 74 40
9.50 --- 0.150 67 37
6.70 --- 0.090 57 34
4.75 100 0.075 53 30
3.35 99 0.063 50 26
2.00 98 22
1.18 96 18

0.600 91 11

 Sample history : As received

Solid Density (Assumed): 2.80 t/m3

 Description : sandy SILT with some clay and trace of fine gravel, extremely weak to very weak, dark greenish grey, 
mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

 Equivalent Particle
 Diameter   D (mm)

0.0427
0.0310

File:T:\GeotechnicsGroup\1004230\Working Material\BH1_SPT_10.25-10.70m_Wet Sieve+Hydro Summary.xlsx
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Page 1 of 1

Version 1.1: 8 October 2015
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Page       of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 1 Sample No.: SPT Depth (m): 12.50-12.95
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 90 53
19.0 --- 0.300 86 49
13.2 --- 0.212 82 45
9.50 --- 0.150 77 41
6.70 --- 0.090 68 37
4.75 100 0.075 64 31
3.35 98 0.063 60 24
2.00 97 19
1.18 95 15

0.600 92 8

 Sample history : As received

Solid Density (Assumed): 2.80 t/m3

 Description : sandy SILT with minor clay and trace of fine gravel, very weak, dark greenish grey, mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

0.0223

0.0014

0.0161
0.0121
0.0089
0.0065
0.0048
0.0034

 Equivalent Particle
 Diameter   D (mm)

0.0419
0.0307

File:T:\GeotechnicsGroup\1004230\Working Material\BH1_SPT_12.50-12.95m_Wet Sieve+Hydro Summary.xlsx
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Page       of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 1 Sample No.: SPT Depth (m): 17.00-17.45
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 90 54
19.0 --- 0.300 87 50
13.2 --- 0.212 82 46
9.50 --- 0.150 76 42
6.70 --- 0.090 68 38
4.75 100 0.075 63 34
3.35 99 0.063 60 29
2.00 99 24
1.18 97 20

0.600 93 12

 Sample history : As received

Solid Density (Assumed): 2.80 t/m3

 Description : sandy SILT with some clay and trace of fine gravel, extremely weak to very weak, dark greenish grey, 
mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

0.0225

0.0014

0.0163
0.0121
0.0088
0.0064
0.0047
0.0034

 Equivalent Particle
 Diameter   D (mm)

0.0423
0.0307

File:T:\GeotechnicsGroup\1004230\Working Material\BH1_SPT_17.00-17.45m_Wet Sieve+Hydro Summary.xlsx
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Page  of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 2 Sample No.: SPT Depth (m): 2.0-2.45
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 90 47
19.0 --- 0.300 83 43
13.2 --- 0.212 77 39
9.50 --- 0.150 70 35
6.70 --- 0.090 60 31
4.75 100 0.075 56 27
3.35 100 0.063 52 23
2.00 100 19
1.18 99 15

0.600 94 7

 Sample history : As received

Solid Density (Assumed): 2.80 t/m3

 Description : sandy SILT with minor clay, extremely weak, light greenish grey, mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

0.0226

0.0014

0.0164
0.0123
0.0090
0.0065
0.0047
0.0034

 Equivalent Particle
 Diameter   D (mm)

0.0423
0.0310

File:T:\GeotechnicsGroup\1004230\Working Material\BH2_SPT_2.0-2.45m_Wet Sieve+Hydro Summary.xlsx
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Page       of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 2 Sample No.: SPT Depth (m): 4.25-4.70
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 96 51
19.0 --- 0.300 92 48
13.2 --- 0.212 86 44
9.50 --- 0.150 80 40
6.70 --- 0.090 67 36
4.75 100 0.075 62 31
3.35 100 0.063 56 26
2.00 100 21
1.18 100 16

0.600 99 8

 Sample history : As received

Solid Density (Assumed): 2.65 t/m3

 Description : sandy SILT with minor clay, extremely weak, light greenish grey.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

0.0239

0.0015

0.0173
0.0129
0.0094
0.0068
0.0050
0.0036

 Equivalent Particle
 Diameter   D (mm)

0.0454
0.0329

File:T:\GeotechnicsGroup\1004230\Working Material\BH2_SPT_4.25-4.70m_Wet Sieve+Hydro Summary.xlsx
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Page       of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 2 Sample No.: SPT Depth (m): 5.75-6.20
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 82 48
19.0 --- 0.300 78 43
13.2 --- 0.212 73 40
9.50 --- 0.150 69 36
6.70 --- 0.090 60 32
4.75 100 0.075 56 29
3.35 100 0.063 53 25
2.00 99 21
1.18 94 17

0.600 86 11

 Sample history : As received

Solid Density (Assumed): 2.65 t/m3

 Description : sandy SILT with some clay, very weak, dark greenish grey.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

0.0235

0.0015

0.0171
0.0129
0.0093
0.0067
0.0049
0.0035

 Equivalent Particle
 Diameter   D (mm)

0.0442
0.0324

File:T:\GeotechnicsGroup\1004230\Working Material\BH2_SPT_5.75-6.20m_Wet Sieve+Hydro Summary.xlsx
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Page       of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 2 Sample No.: SPT Depth (m): 8.75-9.20
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 95 61
19.0 --- 0.300 91 57
13.2 --- 0.212 86 53
9.50 --- 0.150 81 49
6.70 --- 0.090 73 45
4.75 --- 0.075 68 40
3.35 --- 0.063 66 34
2.00 100 28
1.18 100 23

0.600 98 11

 Sample history : As received

Solid Density (Assumed): 2.80 t/m3

 Description : sandy SILT with some clay, extremely weak, dark greenish grey, mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

 Equivalent Particle
 Diameter   D (mm)

0.0423
0.0307

File:T:\GeotechnicsGroup\1004230\Working Material\BH2_SPT_8.75-9.20m_Wet Sieve+Hydro Summary.xlsx
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Page  of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 2 Sample No.: SPT Depth (m): 10.25-10.70
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 95 63
19.0 --- 0.300 90 59
13.2 --- 0.212 86 54
9.50 --- 0.150 81 49
6.70 --- 0.090 74 44
4.75 --- 0.075 70 39
3.35 --- 0.063 68 33
2.00 100 27
1.18 100 22

0.600 97 10

 Sample history : As received

Solid Density (Assumed): 2.80 t/m3

 Description : sandy SILT with some clay, extremely weak, dark greenish grey, mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

0.0206

0.0014

0.0152
0.0115
0.0084
0.0062
0.0045
0.0033

 Equivalent Particle
 Diameter   D (mm)

0.0382
0.0279

File:T:\GeotechnicsGroup\1004230\Working Material\BH2_SPT_10.25-10.70m_Wet Sieve+Hydro Summary.xlsx
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Page  of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 2 Sample No.: SPT Depth (m): 12.50-12.95
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 98 66
19.0 --- 0.300 96 60
13.2 --- 0.212 92 54
9.50 --- 0.150 88 46
6.70 --- 0.090 78 41
4.75 --- 0.075 71 35
3.35 --- 0.063 68 29
2.00 100 22
1.18 100 18

0.600 99 8

 Sample history : As received

Solid Density (Assumed): 2.80 t/m3

 Description : sandy SILT with minor clay, extremely weak to very weak, dark grey, mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

 Equivalent Particle
 Diameter   D (mm)

0.0434
0.0318

File:T:\GeotechnicsGroup\1004230\Working Material\BH2_SPT_12.50-12.95m_Wet Sieve+Hydro Summary.xlsx

0.0232

0.0015

0.0170
0.0127
0.0092
0.0067
0.0048
0.0035

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100

Pe
rc

en
ta

ge
 F

in
er

 T
ha

n 

Particle Size (mm)

PARTICLE SIZE ANALYSIS
CLAY SILT SAND GRAVEL

FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE V.COARSE

GEOTECHNICS LTD

NZS 4402 Test 2.8.1  2.8.4 PSD Hydrometer

Page 1 of 1

Version 1.1: 8 October 2015

22/09/201722/09/2017

 
A-6-84



Page       of Your Job No.: 1002886
 Site : USP Tower, Suva, Fiji Our Job No.: 1004230.0000.0.0
 BH No.: 2 Sample No.: SPT Depth (m): 17.00-17.42
 Test Method Used : NZS 4402:1986  Test 2.8.1 Wet Sieve   Test 2.8.4 Hydrometer

Sieve Total % Sieve Total % % of Particles
(mm) Passing (mm) Passing Finer than   D
26.5 --- 0.425 87 47
19.0 --- 0.300 82 43
13.2 --- 0.212 76 40
9.50 --- 0.150 71 35
6.70 --- 0.090 62 31
4.75 --- 0.075 56 27
3.35 100 0.063 52 22
2.00 100 18
1.18 99 15

0.600 92 6

 Sample history : As received

Solid Density (Assumed): 2.80 t/m3

 Description : sandy SILT with minor clay, very weak, dark grey, mottled black.

 Remarks : The wet sieve sample was washed over 0.063mm test sieve, until the individual particles were clean. The 
material retained on 0.063mm test sieve was oven dried and dry sieved. The material passing 0.063mm
test sieve was taken for hydrometer analysis. 
The sieve data was combined with the hydrometer analysis to give a continuous curve.  
Suspension pH 8.0
The test results are IANZ accredited but the sample description is not IANZ accredited.

 Entered by : Date : Checked by : Date :

 Equivalent Particle
 Diameter   D (mm)

0.0445
0.0323

File:T:\GeotechnicsGroup\1004230\Working Material\BH2_SPT_17.00-17.42m_Wet Sieve+Hydro Summary.xlsx
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

100.79 1.58

60.21 0.94

100.79 69.1

Test H/D Ratio 1.67

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.94

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and provided as indicative only.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description, UCS and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

2021 0.14

Failure Value

Test Height   (mm)

(MPa)

161

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Light brown, very weak, Suva Marl.

BH No

Site

Sample Details

-

2.55-2.75m--BH1

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks

The sample height to diameter ratio is less than the required 2. The strength may be lower, due to the height to diameter ratio.
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

124.70 1.62

60.71 1.01

124.70 60.3

Test H/D Ratio 2.05

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.76

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

The sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Light brown, very weak, Suva Marl.

BH No

Site

Sample Details

-

4.70-4.90m--BH1

         Checked by

Sample History

Water Content   (%)

(%)

1927 0.13

Failure Value

Test Height   (mm)

(MPa)

438
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

125.20 1.57

59.54 0.93

125.20 68.6

Test H/D Ratio 2.10

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.72

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

2946 0.11

Failure Value

Test Height   (mm)

(MPa)

1019

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Light brown, very weak, Suva Marl.

BH No

Site

Sample Details

-

6.30-6.50m--BH1

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

124.90 1.56

60.82 0.91

124.90 71.8

Test H/D Ratio 2.05

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.72

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

2918 0.16

Failure Value

Test Height   (mm)

(MPa)

961

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Light greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

9.95-10.15m--BH1

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

124.40 1.75

60.13 1.20

124.40 46.0

Test H/D Ratio 2.07

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.72

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

3616 0.15

Failure Value

Test Height   (mm)

(MPa)

991

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

13.20-13.57m--BH1

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

123.69 1.61

60.49 0.99

123.69 61.6

Test H/D Ratio 2.05

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.89

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

2270 0.19

Failure Value

Test Height   (mm)

(MPa)

512

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

14.95-15.20m--BH1

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

123.50 1.64

60.17 0.98

123.50 66.9

Test H/D Ratio 2.05

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.97

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

3988 0.17

Failure Value

Test Height   (mm)

(MPa)

419

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

15.95-16.17m--BH1

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

124.30 1.68

59.95 1.08

124.30 55.2

Test H/D Ratio 2.07

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.88

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

5028 0.13

Failure Value

Test Height   (mm)

(MPa)

1376

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, weak, Suva Marl.

BH No

Site

Sample Details

-

17.75-17.95m--BH1

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

123.51 1.59

60.75 0.96

123.51 65.2

Test H/D Ratio 2.03

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.73

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

2552 0.10

Failure Value

Test Height   (mm)

(MPa)

703

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

19.58-19.80m--BH1

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

121.42 1.65

60.24 1.04

121.42 58.9

Test H/D Ratio 2.02

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.99

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Light brown, very weak, Suva Marl.

BH No

Site

Sample Details

-

4.05-4.25m--BH2

         Checked by

Sample History

Water Content   (%)

(%)

2904 0.16

Failure Value

Test Height   (mm)

(MPa)

477
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

84.15 1.56

59.74 0.84

84.15 84.1

Test H/D Ratio 1.41

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

1.13

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and provided as indicative only.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description, UCS and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks

The sample height to diameter ratio is less than the required 2. The strength may be lower, due to the height to diameter ratio.

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

6.50-6.76m--BH2

         Checked by

Sample History

Water Content   (%)

(%)

1676 0.12

Failure Value

Test Height   (mm)

(MPa)

261
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

123.81 1.56

60.14 0.91

123.81 71.7

Test H/D Ratio 2.06

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.77

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

8.50-8.75m--BH2

         Checked by

Sample History

Water Content   (%)

(%)

1363 0.12

Failure Value

Test Height   (mm)

(MPa)

76
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

123.92 1.58

60.46 0.93

123.92 69.0

Test H/D Ratio 2.05

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.89

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

2361 0.14

Failure Value

Test Height   (mm)

(MPa)

568

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

13.74-14.0m--BH2

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

122.55 1.62

60.30 1.00

122.55 62.4

Test H/D Ratio 2.03

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.78

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

14.60-14.80m--BH2

         Checked by

Sample History

Water Content   (%)

(%)

2287 0.16

Failure Value

Test Height   (mm)

(MPa)

362

0

300

600

900

1200

1500

1800

2100

2400

2700

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

A
xi

al
 S

tr
e

ss
 (

kP
a)

Strain (%)

Unconfined Compressive Strength Test
Axial Stress vs Strain

GEOTECHNICS LTD
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

124.62 1.62

59.48 1.00

124.62 61.8

Test H/D Ratio 2.10

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.76

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

16.20-16.50m--BH2

         Checked by

Sample History

Water Content   (%)

(%)

2315 0.16

Failure Value

Test Height   (mm)

(MPa)

393
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

123.77 1.62

60.28 0.98

123.77 65.2

Test H/D Ratio 2.05

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.77

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

1502 0.14

Failure Value

Test Height   (mm)

(MPa)

291

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

17.58-17.80m--BH2

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

123.55 1.59

60.68 0.96

123.55 66.0

Test H/D Ratio 2.04

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

1.05

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

17.95-18.25m--BH2

         Checked by

Sample History

Water Content   (%)

(%)

2378 0.15

Failure Value

Test Height   (mm)

(MPa)

510
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19 - 23 Morgan Street

Newmarket

Auckland 1023

New Zealand Geotechnics Project ID 1004230.0000.0.0

Customer Project ID 1002886.0000

p. +64 9 356 3510

Geotechnics Sample ID

USP Tower, Suva, Fiji

Sample ID Depth   (m)

Sample Description

124.34 1.62

60.47 1.00

124.34 62.7

Test H/D Ratio 2.06

Axial Strain Unconfined Compressive Rate of Compression

 Strength qu (kPa) (mm/min)

0.80

Mode of Failure Shear

Undisturbed core trimmed at natural water content. 

Unconfined Compressive Strength reported to the nearest 1 kPa and the test results are IANZ accredited.

Modulus of Elasticity value reported based on the straight line portion of the curve and provided as indicative only.

Sample description and modulus of elasticity value reported are not IANZ accredited.

Entered by Date Date          Checked by

Sample History

Water Content   (%)

(%)

2566 0.15

Failure Value

Test Height   (mm)

(MPa)

678

Determination of the unconfined compressive strength of cohesive soil - NZS 4402:1986 Test 6.3.1

Dark greenish grey, very weak, Suva Marl.

BH No

Site

Sample Details

-

19.44-19.88m--BH2

Test Result

Sample Height   (mm) Bulk Density  (t/m³)

Sample Parameters

Sample Diameter   (mm)

Modulus of Elasticity

Dry Density  (t/m³)

Test Remarks
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Appendix 7  Soft Component 

(Technical Assistance) Plan



Preparatory Study 
for  

The Project for Enhancement of USPNet 
Communication System  

in  
The Republic of Fiji 

Draft of Soft Component (Technical 
Assistance) Plan 

August 2017 

Yachiyo Engineering Co., Ltd. 



1. Background of Planning Soft Components

The University of the South Pacific (“USP”) was established in 1968 using funds from the 
governments of various nations in the Pacific region. The main campus is located in Suva, the capital 
of Fiji. As of 2017, the University is jointly operated by 12 member nations and regions: (1) Cook 
Islands, (2) Fiji, (3) Kiribati, (4) Nauru, (5) Niue, (6) Samoa, (7) Solomon Islands, (8) Tokelau, (9) 
Tonga, (10) Tuvalu, (11) Vanuatu, and (12) Marshall Islands. One foundation of education at USP is 
Distance Learning provided through a satellite communication network known as “USPNet.” 
Distance Learning is held at campuses and centers in each of the 12 member nations and regions. 
Support from Japan, New Zealand (“NZ”) and Australia was used to establish USPNet in 2000, and 
presently the Information Technology Services (“ITS”) operates and maintains the network. When 
USPNet was launched in 2000, it comprised only a C Band satellite communication network. 
Presently, USPNet comprises a Ku Band satellite communication network and an optical fiber 
communication network as well as a C Band satellite communication network, each of which branch 
off and connect to the respective campuses and centers (“Remote Stations”).

The C Band network connects 15 remote stations (“Remotes”) including the hub station (“HUB”) 
installed at the USP main campus in Fiji; the Ku Band network connects 10 Remotes including HUB
(Figure 1).

Figure 1: Existing USPNet

The C Band network operates on a frequency bandwidth of 15 MHz and primarily connects 
campuses; the Ku Band operates on a frequency bandwidth of 5 MHz and primarily connects 
centers.

Under this plan, HUB of USPNet, which went into operation in 2000 and have deteriorated 
significantly, will be updated (replaced). In the course of implementing this plan, efforts will be 
made to improve communication stability and streamline communication traffic by consolidating the 
existing C and Ku Band networks into a single Ku Band satellite communication network.
Specifically, new HUB facilities for a Ku Band that uses a new communication satellite (JCSAT-2B) 
will be installed at the USP main campus to create a separate satellite communication network from 
the present network that operates from both the C and Ku Band networks. Each Remote will be 
connected to the new HUB of this JCSAT-2B Ku Band in succession as Remote equipment is 
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updated (repaired) using funds from NZ, a project scheduled for implementation over the same 
period. 

Finally, once all Remote equipment within USPNet is updated (repaired) and connected to the 
new HUB, the functions of the presently operating C and Ku Band satellite communication networks 
will be suspended (Figure 2).

Figure 2: New USPNet Structure (Ku Band)

The primary objectives of this plan for soft components are the acquisition of Transition/Daily 
Operation Technology, which includes technology for connecting (transitioning) to the new HUB as
well as daily inspections, data gathering, operation and problem analysis and other daily operation 
technology for new station systems; and Satellite Communication Link Use/Application 
Technology, which is technology for using and applying the new Ku Band Satellite Communication 
System in operation at all 23 stations. 

Transition/Daily Operation Technology comprises transition technology, which is technology 
for transitioning from the presently operating C and Ku Band satellite networks to the new Ku Band
satellite network, and daily operation technology, which includes technology for detecting signs of 
problems in everyday operation, and technology for providing instruction to Remote Station 
operations staff members and beginners. 

“Transition technology” refers to technology that HUB requires to obtain approval from a
satellite operator to transmit regular radio waves to Remotes, as well as the technology required to 
connect to the new HUB in the Remotes after obtaining that approval. Specifically, transition 
technology includes the emission of test radio waves (radio waves with smaller transmission power 
than regular radio waves) from HUB and instructions to adjust radio waves during satellite operator 
confirmation, and confirmation tests of present services (contents, etc.) for Remotes provided by 
HUB, suspension of services from old systems and the like during connection to the new HUB of the 
Remotes. 

“Daily operation technology” refers to technology that uses daily inspections, data gathering, and 
operation and problem analysis to detect signs of problems with new HUB whose new 
communication equipment comprises an overlapping (redundant) structure of active and backup 
systems; technology for providing instruction to Remotes operations staff members and beginners; 
and the like. Note that the present system is insufficient for preventing problems through daily 
inspections and data gathering due to the insufficient antenna tracking functions, which have 
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malfunctioned. 

Satellite Communication Link Use/Application Technology includes technology for optimal 
traffic control in response to the access conditions of campuses and centers with regard to the 
consolidated 20-MHz satellite link of the C and Ku Band system (optimal control technology for 
inbound circuit traffic) and the like. 

Acquiring these technologies should enable the establishment of a system capable of providing 
highly consistent and reliable operation and maintenance. 

Note that the technology for operating and maintaining equipment to be procured under this plan 
will be imparted through a technology transfer that consists of initial operation instruction provided 
by the suppliers of the equipment, and operating instructions regarding maintenance inspections and 
the like. 

 

2. Soft Component Objectives 

USP has assigned roughly 30 employees to the ITS at Laucala Campus to operate and maintain 
USPNet. Instruction regarding Transition/Daily Operation Technology and Satellite 
Communication Link Use/Application Technology will be systematically provided to the six ITS 
employees responsible for satellite communication work, and the objective is to improve their 
capacity to operate and maintain the satellite communication facilities of the new USPNet so that the 
upgraded equipment operates in a highly consistent, reliable manner over a long period of time. 

Note that imparting Transition/Daily Operation Technology to the operations staff members 
assigned to Remotes should enhance their capacity to operate and maintain the satellite 
communication facilities throughout the new USPNet. In addition, imparting Transition/Daily 
Operation Technology to employees assigned to the ITS should improve their understanding of the 
new USPNet. These efforts work toward another objective, which is to create the capacity to train 
Remotes operations staff members and ITS employees other than the employees responsible for 
satellite communication work. 

 

3. Soft Component Outcomes 

The implementation of these soft components will produce the following outcomes with regard 
to Transition/Daily Operation Technology and Satellite Communication Link Use/Application 
Technology. 

 

Transition/Daily Operation Technology 

USP (ITS) will use the technology acquired through classroom study and practical training to 
create the following written procedures and manuals regarding Transition/Daily Operation 
Technology. 

 

For Transition Operation Technology: 

 Manual for HUB/Remotes satellite transition 

 Written procedures for tests for HUB/Remotes satellite transition 

For Daily Operation Technology: 

 Written procedures for daily inspections and periodic inspections for satellite 
communication systems 

 Operation and maintenance manual for satellite communication systems 
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 Optimal operation manual for active and backup systems
*Operation manual for active equipment/backup equipment, which are the structural
elements of the new HUB

 Manual for restoring operations when there are problems with equipment

 Manual for preventing disasters/restoring operations

 Instruction manual for Remotes operations staff members and beginners

Satellite Communication Link Use/Application Technology 

USP (ITS) will use the technology acquired through classroom study to create the following 
written standards and manuals regarding Satellite Communication Link Use/Application 
Technology. 

 Written standards for traffic control on satellite link

 Manual for traffic control on satellite link

 Optimal operation manual for inbound in frequency band

 Optimal operation manual for outbound

 Instruction manual for Remotes operations staff members and beginners

4. Methods for Confirming the Level of Outcome Achievement

Field Outcome Outcome Confirmation Method 

Transition/Daily 
Operation 
Technology 

Manual for HUB/Remotes satellite 
transition 

Confirm the completeness of the manual by 
performing work according to the manual, and confirm 
the straightforwardness of the manual by 
implementing a questionnaire (ask the trainees to 
evaluate on a scale of 1-5). The outcomes are 
confirmed when trainee scores average 4 or higher; if 
the trainees identify points for improvement (revision), 
give them the experience of using the PDCA cycle to 
revise and improve the points on their own. 

Written procedures for tests for 
HUB/Remotes satellite transition 

Follow the written procedures and perform a 
simulation of tests regarding the configured satellite 
transition situations. Use evaluation sheets to confirm 
proper transitions. The outcomes are confirmed when 
the score is a perfect 100%; if the trainees identify 
points for improvement (revision), give them the 
experience of using the PDCA cycle to revise and 
improve the points on their own. 

Written procedures for daily 
inspections and periodic inspections 
for satellite communication systems 

Confirm the accuracy of the written procedures by 
following them to conduct practical training for daily 
inspections and periodic inspections. 

Operation and maintenance manual 
for satellite communication systems 

Confirm the accuracy of the procedures by following 
the manual to conduct practical training for operation 
and maintenance. 

Optimal operation manual for active 
and backup systems 

Confirm the accuracy of the procedures by following 
the manual to conduct practical training for optimal 
operation. 

Manual for restoring operations when 
there are problems with equipment 

Confirm the accuracy of the procedures by following 
the manual to conduct practical training for responding 
to problems with equipment. 

Manual for preventing 
disasters/restoring operations 

Confirm the accuracy of the procedures by following 
the manual to conduct practical training for preventing 
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disasters and restoring operations. 

Instruction manual for Remotes 
operations staff members and 
beginners 

Follow the manual and provide instruction to ITS 
employees other than the employees responsible for 
satellite communication, and implement a 
questionnaire (ask the employees to evaluate on a scale 
of 1-5) to check their understanding. The outcomes are 
confirmed when trainee scores average 4 or higher; if 
the trainees identify points for improvement (revision), 
give them the experience of using the PDCA cycle to 
revise and improve the points on their own. 

Satellite 
Communication 
Link 
Use/Application 
Technology 

Standards for traffic control on 
satellite link 

Follow the control procedures and conduct a 
simulation of issues regarding traffic control standards, 
and use an evaluation sheet to confirm proper control. 
The outcomes are confirmed when the score is a 
perfect 100%; if the trainees identify points for 
improvement (revision), give them the experience of 
using the PDCA cycle to revise and improve the points 
on their own. 

Manual for traffic control on satellite 
link 

Follow the manual and conduct a simulation of issues 
regarding traffic control on satellite link, and use an 
evaluation sheet to confirm proper control. The 
outcomes are confirmed when the score is a perfect 
100%; if the trainees identify points for improvement 
(revision), give them the experience of using the 
PDCA cycle to revise and improve the points on their 
own. 

Optimal operation manual for inbound 
in frequency band 

Follow the manual and conduct a simulation of issues 
regarding inbound control in frequency band, and use 
an evaluation sheet to confirm proper operation. The 
outcomes are confirmed when the score is a perfect 
100%; if the trainees identify points for improvement 
(revision), give them the experience of using the 
PDCA cycle to revise and improve the points on their 
own. 

Optimal operation manual for 
outbound  

Follow the manual and conduct a simulation of issues 
regarding outbound control, and use an evaluation 
sheet to confirm proper operation. The outcomes are 
confirmed when the score is a perfect 100%; if the 
trainees identify points for improvement (revision), 
give them the experience of using the PDCA cycle to 
revise and improve the points on their own. 

Instruction manual for Remotes 
operations staff members and 
beginners 

 

Follow the manual and provide instruction to ITS 
employees other than the employees responsible for 
satellite communication, and implement a 
questionnaire (ask the employees to evaluate on a scale 
of 1-5) to check their understanding. The outcomes are 
confirmed when trainee scores average 4 or higher; if 
the trainees identify points for improvement (revision), 
give them the experience of using the PDCA cycle to 
revise and improve the points on their own. 

 

5. Target Trainees 

Target trainees under this plan for soft components are the six members of the ITS responsible for 
satellite communication. Three of the six trainees should come from a group of mid-level employees 
with ample experience with satellite communication work, and the other three should come from a 
group of beginners with little experience with satellite communication work. 
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The three trainees from the beginner’s group are the target for training in the Transition/Daily 
Operation Technology field described previously, and the three trainees from the mid-level 
employee’s group are the target for the training in the Satellite Communication Link 
Use/Application Technology field. 

The soft component input plan described later calls for both groups to progress through the 
training simultaneously and in parallel. The reasoning behind this lies in the establishment of several 
opportunities throughout the training for the groups to come together to discuss the training in the 
hope of promoting mutual cooperation during daily operations as well as when responding to 
emergencies. Another aim of the simultaneous training is to encourage employees to help themselves, 
as beginners improve their skills and aim for mid-level positions, and mid-level employees improve 
their skills and aim for top-level positions. 

6. Soft Component Activities (Input Plan) 

Field/Target Training Content/Preparation in Japan Output 

Implementation 
Resources 

(Numbers of 
Employees/M/M) 

Step 1 Preparation in Japan (Create educational materials/questionnaire) 
Transition/Daily 
Operation 
Technology 

Create the educational materials to be used 
in Step 2: 
(1) Educational materials for 

HUB/Remotes satellite transition 
(2) Educational materials for tests for 

HUB/Remotes satellite transition 
(3) Educational materials for 

daily/periodic inspections for satellite 
communication systems 

(4) Educational materials for operation 
and maintenance of satellite 
communication systems 

(5) Educational materials for optimal 
operation of active and backup 
systems 

(6) Educational materials for restoring 
operations when there are problems 
with equipment 

(7) Educational materials for preventing 
disasters/restoring operations 

(8) Questionnaire for trainees 

 

・Instructional 
materials/questionnaire 

■Japanese 
instructor: 
0.5 M/M x 1 
instructor 
(0.5 M/M) 

Satellite 
Communication 
Link 
Use/Application 
Technology 

Create the educational materials to be used 
in Step 2: 
(1) Educational materials for standards 

for traffic control on satellite link 
(2) Educational materials for traffic 

control on satellite link 
(3) Educational materials for optimal 

operation of inbound in frequency 
band 

(4) Educational materials for optimal 
operation of outbound 

(5) Questionnaire for trainees 

 

・Instructional 
materials/questionnaire 

■Japanese 
instructor: 
0.5 M/M x 1 
instructor 
(0.5 M/M) 
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Step 2-1 First On-Site Instruction (Orientation, interviews, lectures about transition technology) 
Both 

Target trainees: 

USP ITS 
Beginners/mid-level 
employees 

 Discuss technical training content and
implementation schedule

 Interview each trainee
 Prepare to create educational

materials
 Provide instruction on satellite

transition procedures and points to
remember, etc.

・ Draft of written
training plan

■Japanese
instructors:
0.17 M/M x 2
instructors
(0.34 M/M)

Step 2-2 First On-Site Instruction (Lectures, evaluations) 
Transition/Daily 
Operation 
Technology 

Target trainees: 

USP ITS 

Beginners

(1) Implement HUB/Remotes satellite
transition

 Satellite communication system
configuration

 Communication/modulation methods
 Satellite communication system

performance
 Design of Link Budget and system

evaluation
 Satellite transition procedure
 Satellite transition plans

 Manual for 
HUB/Remotes
satellite transition

■Japanese
instructor:
0.77 M/M x 1
instructor
(0.77 M/M)

(2) Procedures for tests for 
HUB/Remotes satellite transition

 Testing procedures for Satellite
Access Tests 

 Service level function test
 Entry into Network

 Written procedures
for tests for
HUB/Remotes
satellite transition

(3) Procedures for daily/periodic 
inspections for satellite 
communication systems 
(HUB/Remotes)

 Inspection data gathering
 Data and problem analysis

 Written procedures
for daily/periodic
inspections for
satellite
communication
systems

(4) Operation and maintenance of
satellite communication systems

 Satellite communication network
launch/shutdown procedures

 Satellite communication network
operation records

 Satellite communication network
operation statistics

 Operation and 
maintenance manual 
for satellite 
communication 
systems 

(5) Optimal operation of a redundant
systems in HUB

 Interchangeable operation of active
and backup systems

 Periodic performance tests of testbed
systems and backup systems

 Test data evaluation/analysis

 Optimal operation
manual for
redundant systems in
HUB

(6) Restoring operations when there are
problems with equipment

 Malfunctioning equipment
switchover to backup equipment

 Test procedures
 Restoration procedures

 Manual for restoring
operations when
there are problems
with equipment

(7) Preventing disasters/restoring 
operations

 Prevention mode standards
 Operation mode transition procedures
 Operation mode restoration

procedures

 Manual for 
preventing
disasters/restoring
operations
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Satellite 
Communication 
Link 
Use/Application 
Technology 

Target trainees: 

USP ITS 

Mid-level 
employees 

(1) Standards for traffic control on 
satellite link 

 Traffic load factors 
 Traffic control factors 
 Establish traffic control philosophy 

 Standards for traffic 
control on satellite 
link 

■Japanese 
instructor: 
0.77 M/M x 1  

 

instructor 
(0.77 M/M) 

 

 

(2) Traffic control on satellite link 
 Traffic measurement 
 Traffic analysis 
 Traffic monitoring 
 IP platform traffic measurement 
 IP platform traffic analysis 
 Outbound control 
 Outbound monitoring 
 Inbound traffic control 
 Inbound traffic monitoring 

 Manual for traffic 
control on satellite 
link 

(3) Optimal operation of inbound in 
frequency band 

 Optimal allocation of inbound links  
 Inbound links rain attenuation control 
 Network connectivity 
 Network efficiency 
 VLAN and service streamlining 

 Optimal operation 
manual for inbound 
in frequency band 

(4) Optimal operation of outbound  
 QoS 
 ACM control 
 Outbound rain attenuation 
 Outbound transmission power control 
 Link Availability 
 Link Availability by decreasing 

antenna diameters 
 Total bit rate variation factors 
 Total bit rate/frequency band 

streamlining 

 Optimal operation 
manual for outbound  

Step 3            Second On-Site Instruction (Lectures, practical training, evaluations) 
Both 

Target trainees: 

USP ITS 

Beginners/mid-level 
employees 

(1) Improving the capacity to instruct and 
train Remotes operations staff 
members and beginners 
 Plan classes (Content/instructor 

responsibilities/schedule) 
 Create educational materials for 

classes (Basics of satellite 
communication, overviews of 
Next-Generation USPNet, 
Transition/Daily Operation 
Technology, Satellite Communication 
Link Use/Application Technology) 

 Instruction manual 
for Remotes 
operations staff 
members and 
beginners 

■Japanese 
instructors: 

0.77 M/M x 2 
instructors 
(1.5 M/M) 

 
 

Details of activity schedules are as follows: 
Step 1 Preparation in Japan (Create educational materials/questionnaire) 

Date Day Transition/Daily Operation Technology 
Satellite Communication Link 
Use/Application Technology 

1 Mon Prepare educational materials for HUB/Remotes 
satellite transition 

Prepare educational materials for standards for 
traffic control on satellite link 

2 Tue Prepare educational materials for tests for 
HUB/Remotes satellite transition Same as above 
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3 Wed Prepare educational materials for daily/periodic 
inspections for satellite communication systems 

Prepare educational materials for traffic control 
on satellite link 

4 Thu Prepare educational materials for operation and 
maintenance of satellite communication systems Same as above 

5 Fri Prepare educational materials for optimal 
operation of redundant systems in HUB Same as above 

6 Mon 
Prepare educational materials for restoring 
operations when there are problems with 
equipment 

Prepare educational materials for optimal 
operation of inbound in frequency band 

7 Tue Prepare educational materials for preventing 
disasters/restoring operations Same as above 

8 Wed Prepare questions/questionnaire Prepare questions/questionnaire 
9 Thu Translate into English Translate into English 
10 Fri Check/revise content, etc. Check/revise content, etc. 

Step 2-1 First On-Site Instruction (Orientation, interviews, lectures about transition technology) 

Date Day 
Orientation, interviews, general lectures about transition technology (Target: Beginners/mid-level 

employees) 
1 Sat Depart from Japan 
2 Sun Arrive in Suva 

3 Mon Workshop orientation, participant interviews, discuss technical training 
content/schedules/questionnaire, etc. 

4 Tue Provide instruction on satellite transition procedures and points to remember, etc. 
(General lectures to beginners/mid-level employees) 5 Wed 

Step 2-2 First On-Site Instruction (Lectures, evaluations) 

Date Day 
Transition/Daily Operation Technology 

(Target: Beginners) 
Satellite Communication Link Circuit 

Use/Application Technology 

6 Thu 

(1) HUB/Remotes satellite transition 
technology

 Satellite communication system 
configuration, communication/modulation 
methods 

(1) Standards for traffic control on satellite link
 Traffic load factors

7 Fri  Satellite communication system performance
 Design of Link Budget and system evaluation

 Traffic control factors
 Traffic control philosophy

8 Sat Document organization 
9 Sun Same as above 

10 Mon  Devising satellite transition procedure
 Devising Satellite transition plans

(2) Traffic control on satellite link
 Traffic measurement/analysis/monitoring

11 Tue 
(2) Procedures for tests for HUB/Remotes

satellite transition
 Testing procedures for Satellite Access Tests

 IP platform traffic measurement/analysis
 Outbound control/monitoring

12 Wed  Service level function test
 Entry into Network

 Inbound traffic control
 Inbound traffic monitoring

13 Thu 

(3) Procedures for daily/periodic inspections
for satellite communication systems

 Inspection data gathering, data and problem
analysis

(3) Optimal operation of inbound in frequency
band

 Optimal allocation of inbound links circuits

14 Fri 

(4) Operation and maintenance of satellite
communication systems 

 Satellite communication network 
launch/shutdown procedures 

 Inbound links rain attenuation control
 Network connectivity

15 Sat Document organization 
16 Sun Same as above 

17 Mon 

 Satellite communication network operation
records
 Satellite communication network operation

statistics

 Network efficiency
 VLAN and service streamlining

18 Tue (5) Optimal operation of redundant systems in
HUB

(4) Optimal operation of outbound
 QoS, ACM control
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Date Day 
Transition/Daily Operation Technology 

(Target: Beginners) 
Satellite Communication Link Circuit 

Use/Application Technology 
 Interchangeable operation of active and 

backup systems 

19 Wed 
 Periodic performance tests of testbed systems 

and backup systems 
 Test data evaluation/analysis 

 Outbound rain attenuation 
 Outbound transmission power control 

20 Thu 

(6) Restoring operations when there are 
problems with equipment 

 Malfunctioning equipment switchover to 
backup equipment, test/restoration procedures 

 Link Availability 
 Link Availability by decreasing antenna 

diameters 

21 Fri 
(7) Preventing disasters/restoring operations 
 Prevention mode standards, operation mode 

transition/restoration procedures 

 Total bit rate variation factors 
 Total bit rate/ frequency band streamlining 

22 Sat Document organization 
23 Sun Same as above 
24 Mon Evaluation of various manuals/written procedures, review of training, Q&A/discussion 
25 Tue Write reports 

Report the results of training to USP ITS Director /JICA Fiji Office 26 Wed 
27 Thu Depart from Suva 
28 Fri Arrive in Japan 

 
 
Step 3 Second On-Site Instruction (Lectures, practical training, evaluations) 

Date Day 
Transition/Daily Operation Technology 

(Target: Beginners) 
Satellite Communication Link Use/Application 

Technology (Target: Mid-level employees) 
1 Sat Depart from Japan 
2 Sun Arrive in Suva 
3 Mon Consider/discuss class content/instructor responsibilities/schedules/questionnaire 
4 Tue Provide instruction for creating educational 

materials for Remotes operations staff 
members and beginners 

 
HUB/Remotes satellite transition 

 General satellite communication 
technology 

 Overviews of Next-Generation USPNet 
 Satellite transition technology 

 

Provide instruction for creating educational 
materials for Remotes operations staff members 

and beginners 
 

Satellite Communication Link Use/Application 
Technology 

 Overviews of standards for Traffic control 
on satellite link 

 Overviews of traffic control philosophy 
 Overviews of Traffic control on satellite link 

5 Wed 

6 Thu 

7 Fri 

Procedures for tests for hub station/Remote 
Station satellite transition 

 Procedures for tests to be conducted after 
transition 

 Overviews of inbound traffic control 

8 Sat Document organization 
9 Sun Same as above 

10 Mon 

Procedures for tests for HUB/Remotes satellite 
transition 

 Procedures for tests to be conducted after 
transition 

Satellite Communication Link Use/Application 
Technology 

 Overviews of optimal operation of inbound 
in frequency band 

11 Tue  Procedures for daily/periodic inspections 
for all equipment introduced  Overviews of Remotes access traffic 

12 Wed  Operation and maintenance for all 
equipment introduced 

 Overviews of inbound links rain attenuation 
control 

13 Thu  Restoring operations when there are 
problems with equipment  Overviews of optimal operation of outbound  

14 Fri  Preventing disasters/restoring operations  Outbound rain attenuation control 
15 Sat Document organization 
16 Sun Same as above 
17 Mon *Trial Training (ITS employees: For beginners), questionnaire aggregation/analysis 
18 Tue Review training content and hold discussions with trainees 
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Date Day 
Transition/Daily Operation Technology 

(Target: Beginners) 
Satellite Communication Link Use/Application 

Technology (Target: Mid-level employees) 
19 Wed Write reports 20 Thu 

21 Fri Report the results of training to USP ITS Director, organize issues and offer recommendations, 
report to the JICA Fiji Office 

22 Sat Depart from Suva 
23 Sun Arrive in Japan 

Note: In Trial Training, trainees will use the educational materials prepared in the lecture in Step 3 
(educational materials for Remotes operations staff members and beginners) to provide actual 
instruction (training) to beginners. 

7. Methods for Procuring Implementation Resources for Soft Components 

As explained in the first section on background, efforts will be made to improve the 
communication stability of USPNet and streamline its communication links by consolidating the 
existing C and Ku Band satellite communication systems into a single Ku Band system. This plan 
only calls for the installation of HUB, but USP (ITS) must lead transition efforts (changing from C 
Band to Ku Band) at Remotes in line with the progress of upgrades to Remote equipment funded by 
NZ, an undertaking scheduled over the same period. 

To enable the long-term and consistent use of the upgraded equipment, it is vital to acquire daily 
system inspections, data gathering and analysis methods that lead to the prevention of problems 
(detecting signs the problems will occur), and to ensure the efficient use of the new system 
comprised of an overlapping (redundant) structure of active and backup systems, thereby preventing 
the interruption of lecture streaming and other services caused by problems that cause system 
shutdowns. 

In addition, Satellite Communication Link Use/Application Technology and other technology for 
optimal traffic control in response to the access conditions of campuses and centers is vital toward 
ensuring the effective use of the consolidated satellite links of the C and Ku Band system with 
frequency band of 20 MHz. 

As for implementation resources, we believe a direct support model comprised of consultants 
who are deeply familiar with satellite communication systems, the use of equipment, and 
communication satellites, and who fully understand the USPNet operation method and upgrade plans 
for Remotes, is appropriate. 

Japan has a wealth of experience in the use of communication satellites, and is a world leader in 
the operation of large-scale systems as well as satellite communication network transition and 
operation technology. 

In pursuit of the acquisition of Transition/Daily Operation Technology and Satellite 
Communication Link Use/Application Technology, which are the objectives of these soft 
components, we believe it is appropriate to appoint to the position of instructor Japanese consultants 
who are familiar with satellite communication system maintenance technology, large-scale system 
operation technology, transition and operation technology and the like, and who have intimate 
knowledge of the status of USPNet operation and the network structure as well as experience 
providing operations support and planning maintenance for Japanese manufacturers and the like. 

In the course of providing direct support, the appointed Japanese consultants (instructors) will not 
use local resources. However, the cooperation of USP (ITS) is vital toward promoting the smooth 
implementation of soft components; therefore, we will have USP (ITS) appoint a manager 
responsible for gathering trainees. 

8. Soft Component Implementation Process 

The table below shows the implementation process of the soft components under this plan. Once 
preparation work in Japan (Step 1) is complete, the first on-site instruction (Step 2) will be 
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implemented during the period in which the equipment is installed on-site, and once the equipment is 
put into operation, instruction as to how to create the required manuals and written procedures will 
be provided. In addition, the second on-site instruction (Step 3) will be implemented after the 
installation of equipment is complete.

The target trainees of Transition/Daily Operation Technology are beginners on the USP/ITS 
staff, and the target trainees of Satellite Communication Link Use/Application Technology are 
mid-level employees of the USP/ITS staff. Opportunities for the mid-level employee’s group and the 
beginner’s group to come together for discussions during the training will be provided in the hope of 
promoting mutual cooperation during daily operations as well as when responding to emergencies, 
and encouraging employees to help themselves as beginners improve their skills and aim for 
mid-level positions and mid-level employees improve their skills and aim for top-level positions. 
Therefore, the soft component input plan describes the implementation of training such that both 
groups progress through it simultaneously and in parallel as both possible and imperative. 

Soft Component Implementation Schedule
Year 2019 2020 

Month 4 5 6 7 8 9 10 11 12 1 2 3
Equipment installation 

work
(Including initial 

operation instruction 
and operating 
instructions)

Transition/Daily 
Operation Technology

Satellite 
Communication Link

Use/Application 
Technology

: Work in Japan (Step 1) 
: First On-Site Instruction (Step 2)
: Second On-Site Instruction (Step 3)

9. Soft Component Output

As explained in the third section on soft component outcomes.

10. Soft Component Initial Cost Estimation

The table below shows the initial cost estimation of the soft components under this plan. (There 
are no costs of local sub-contracting.) 

Expense Item Total (x 1,000 JPY)
1. Direct labor cost 4,004
2. Direct costs 3,124
3. Indirect costs 8,328

Total: 15,456

6． Partner Country Obligations

The partner country is required to implement the following items in regard to the implementation 
of soft components. 

(１) Cooperate toward soft component implementation
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 Appoint people in charge of the soft component implementation described previously, and 
select participants. 

 Provide educational materials and venues for the soft component implementation described 
previously. 

(２) Establish a management system 

 Ensure that USP (ITS)–namely, the employees who implement the soft components 
described previously–appropriately manages and analyzes data. In addition, establish a 
system that facilitates the long-term succession of acquired content. 

(３) Conduct periodic and daily inspections 

 In an effort to improve operation technology, use and pass down the manuals, written 
procedures and other materials created as outputs. 

Strive to review manuals and written procedures at appropriate times, and to revise them 
when necessary. Specifically, employ the PDCA cycle to ensure that manuals and written 
procedures are constantly kept in an appropriate state. 

(４) Secure a budget 

Make efforts to secure a budget sufficient for continuously bearing the expenses described 
previously. 

 

End of document 
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Appendix 8 Field Report
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Appendix 9  Comparison between Existing 

C-band / Ku-band Antenna System and 

New Ku-band Antenna System 

 

 



Preparatory Survey Team for the Outline Design of the Project 
for the Enhancement of USPNet Communication System

* In case 1.8 m (Center) of Antenna Diameter in Remote Station
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1. Reduction of maintenance and operation cost
Currently USP has TWO contracts with different satellite operaters. If the system will be 
unified into ONE contract (Ku-band), the cost will be decreased.  Cost for maintenance parts and 

satellite fee of HUB station are also reduction. 
2. Expanded distance learning contents

Bandwidth of the C-band is 15MHz in USPNet. By expanding it to 20MHz, USPNet will be 
possible to increase available bandwidth. 
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South Pacific Beam Footprint

Intelsat ISIS-
South

S-18 @180 E
Pacific Beam FootprintPaci

Existing KuKu-u-Bandd Coverage

Source: http://www.intelsat.com/

Cook 
Islan
ds

Hawaii

Marshall 
Islands

41.3
43.3

45.3

47.3
49.3

Source: https://satbeams.com/

Kiribati
TarawaNauru

Solomon
Islands

Tuvalu

Samoa

Kiribati 
Kiritimati

Fiji
Vanuatu

Tonga
Niue

Tokelau

*IS-18 (Ku-band) is not able to cover some member countries of USP. Therefore, link availability of some 
Center is low. 

5

Global Beam Footprint

NSSSS-
Global

S-9 @177 W
Bea

C
ama

C-
m Footprintm Footprm Foot

C-Bandd Coverage

Source: https://www.ses.com/

Cook Islands

Hawaii

Marshall Islands

34

3
3

3
5

Source: https://satbeams.com/

6
 
 

A-9-3


	Appendices
	6. Report of Topographic Survey and Soil Investigation
	Appendix D: Geotechnical Investigation Logs
	Appendix E: Laboratory Test Results

	7. Soft Component (Technical Assistance) Plan
	8. Field Report
	9. Comparison between Existing C-band / Ku-band Antenna System and New Ku-band Antenna System




