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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKM-23
CLIENT : TMR POSITION : E: 10481, N: 152837 (56 South East Transit Horizontal Datum) PAGE : 1 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 33.9 (AHD) DATE DRILLED : 28/8/12 to 29/8/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Adjacent to Gateway Mwy (Northbound) CONTRACTOR : Geodirill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS % 4 - ® £ 5 6
=8 0 z = | o < MATERIAL DESCRIPTION wZ| &
22| . |28 z @E :E’ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % CE> E & Oizsggg:r\?aﬁions
J2| u 3|33 g9 4 %o |8 2 Secondary and Minor Components @S| 2
Eo| 5 |EF|85| 3E ° 18338 28] 8
= 33.90.0 2 :
FILL (SANDY CLAY) (CL): Brown mottled orange 0.00: - 2.60m
o and red, low plasticity, fine to medium grained sand , FILL -
B trace fine sized, sub-rounded gravel. 2.60-4.20 i
i .20m
L ALLUVIUM |
- cL S 4.20-7.00m u
RESIDUAL
334105 —
B 7.00-TD |
XW ROCK
- jovom __ __ __ __ __ _ _ ] . 4
(CL): With pale grey, fine grained sand. "
CL
1.00m 32.94—1.0 toom ____ __ ] —
§PI4 N=8 ’ (CL): Trace medium sized, sub-angular gravel, trace
P ' red ironstained sandstone gravel. s to F 1
2 - 4
- CL ~
1.45m B 7
324115 —
B 1.60m i
FILL (SANDY SILT) (ML): Grey brown, medium
- ML plasticity, fine to coarse grained, sub-angular, sand. 1
- jeom ] 4
(ML): Grey, with fine to medium sized, sub-rounded
31.9—2.0 gravel. ]
- M F ~
- L 4
9 - 4
Ry 25 314125 —
o 6, 14, L 2.60m i
osomm SILTY SAND (SM): Black, fine grained sand, trace v | o
r 2.75m rootlets. 1
o SAND (SP): Pale grey, fine to medium grained sand, B
with silt.
2.93m - -
30.94+—3.0 2.95: - 4.00m No returns, 100% water loss ]
2 - 4
5 304135 M| D —
N
é - 4
S
S| m B .
N
= - 4
[a]
G} - 4
g. 4.00m 4.00m
- 2 K _4 — — e e e ] —
; gpér 10 991 0 (SW): Fine to coarse, with fine sized, sub-rounded
Z! N=18 - gravel, trace silt, trace organics (rootlets). N
@© B 4.20m i
g J / SILTY SAND (S_M): Pgle grey to white, fine grained
%,- r // sand, high plasticity silt. 1
g 4.45m B ;; T
° 204145 |77, —
3 - (/] s m | MD T
i Y ]
o] e
o - e R
S e
Q i e ]
8 28.9-—5.0
8 DRILLING SAMPLES & FlEéD T';STS DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
| HA  Hand Auger RR  Rock Rollin D Disturbed Sample PT Standard Penetration Test| _ ~
3| AS Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS VerySoft <12kPa {02}
%| ADIT  Auger Drill TC-bit NQ  NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
| o i, e e 8% | L T mu
3 ashbore NMLC NMLC Coring | HP Hand Penetrometer ense i ! - -
o DRILLING PENETRATION HV Hand Viane Shear DT et | VD VeryDense  50-100 | Vst Verysiff  100-200 {1530}
g|VE VeryEasy F Firm  VH VeryHard (P:Peak SuR: Residual Su) CO Compact >50/150mm| H  Hard >200 kPa {>30}
S|E Easy H  Hard N SPT blows per 300mm
Y GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
é Y = Water level (static) RW SPT penetration by rod weight
z z = Water level (during drilling)
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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKN-23
CLIENT : TMR POSITION : E: 10481, N: 152837 (56 South East Transit Horizontal Datum) PAGE : 2 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 33.9 (AHD) DATE DRILLED : 28/8/12 to 29/8/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Adjacent to Gateway Mwy (Northbound) CONTRACTOR : Geodirill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z| & 0 = 3 5
=N » = = o < MATERIAL DESCRIPTION wZ| &
22| . |28 z @E :E’ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % CE> E & Oizsggg:r\?aﬁions
2| w (3L|32| 29 x 5 | %0128 Secondary and Minor Components @S| 2
gOo| < |zd| gz | =m o | x5 |S2 05| &
O0xk| 2 |O0a| ol 1™ 28.950 O3l |on =0| O
’ v SILTY SAND (SM): Pale grey to white, fine grained
r Yy sand, high plasticity silt. (continued) 1
- S i
L e i
e
o /S sm M | MD g
5.50 s
ﬁ 284155 177 —
i o e B
N=19 i s 1
s
\VA L o, 5.80m i
- SANDY SILT (ML): Pale grey, low plasticity, fine
5.95m grained sand, with fine to medium sized, -
270 sub-angular, quartz gravel. |
M [ VSt 7
2 274 —
7]
<< .
(&)
7.00m 26.94—7.0 1 7.00m _
A ’ ’ SILTSTONE: Orange and dark red, extremely 7.00: [Properties of Clayey SILT, medium
N=22 - weathered, extremely low strength. VSt | plasticity] —
7.20m
i B _chE (:Tan_ge_to;ile_g;y__ ________ [ 7| 7.20: [Properties of Clayey SILT, low plasticity] |
7.45m B N
£ 26475 —
- M -
- H —
25.91—8.0 —
v L i
B 8.20m |
CLAYSTONE: Grey and orange brown, extremely 8.20: [Properties of CLAY, high plasticity]
- weathered, extremely low strength, with some dark 1
L red iron staining and cementation. i
o
5 o 25.41-8.5 Sample - 8.50m to 8.95m —
s 10, 15, 19 B o 1
I N=34 Atterberg Limits:
g L LL =50.2%; PL = 19.6%; Pl = 30.6%; .
2 LS = 14.6%; MC = 21.0%
= r i
[a]
0] L .
@ 8.95m
NI
s 24.91—9.0 ]
X
2 = M | vst g
&
= L i
O - i
8
o - —
2
o 244195 —
w
) - i
i
& L i
)
§1 B .
nj 10.001 I 10.001 i
.00m .0Um
8 23.9-—10.0
g DRILLING 5 Distrbed SA'V"TLES & F'EégTT';STi ir . DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
| HA  Hand Auger RR  Rock Rollin isturbed Sample tandard Penetration Test] _ ~
3| AS Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS Very Soft  <12kPa {0-2}
%| ADIT  Auger Drill TC-bit NQ  NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
€| ADV Auger Drill V-bit - PQ  PQ Coring hD/ID IE\)/Iedlum Dense ; g - 38 F Firm 25-50 {4-8}
o| WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense -5 St Stiff 50-100 {8-15}
o DRILLING PENETRATION HV Hand Viane Shear DT et | VD VeryDense  50-100 | Vst Verysiff  100-200 {1530}
g|VE VeryEasy F Firm  VH VeryHard (P:Peak SuR: Residual Su) CO Compact >50/150mm| H  Hard >200 kPa {>30}
) Easy H  Hard N SPT blows per 300mm
Y GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
Y Y = Water level (static) RW SPT penetration by rod weight
2]
4 z = Water level (during drilling)
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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKM-23
CLIENT : TMR POSITION : E: 10481, N: 152837 (56 South East Transit Horizontal Datum) PAGE : 3 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 33.9 (AHD) DATE DRILLED : 28/8/12 to 29/8/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Adjacent to Gateway Mwy (Northbound) CONTRACTOR : Geodirill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z| & 0 = 3 5
=N » = = o < MATERIAL DESCRIPTION wZ| &
22| . |28 z @E :E’ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % CE> E & Oizsggg:r\?aﬁions
S2|w|3G|32| &9 x 5 | %0128 Secondary and Minor Components 5S| 2
zo| £ |za@|Rz| =U 0 | xo |5 o&| &
S| = |0a| 03 S 239410022 10 & SO| ©
Pl o ’ ' CLAYSTONE: Grey and orange brown, with fine 10.00: [Properties of CLAY, high plasticity]
N=36 r grained sand, extremely weathered, extremely low 1
B strength, without dark red staining. i
10.45m B N
23.4110.5 —
I M | vst i
22.9—11.0 —
11.50m 22 44115 —= 11.50m _
ser ’ B SANDSTONE: Pale grey, fine grained sand in clay 11.50: [Properties of Clayey SAND]
30/130mm B L matrix, extremely weathered, extremely low strength, n
HB N=R L o with orange staining. i
11.78m R
21.91—12.0 —
L 5 i
g 2141125 IR —
soom | pool qaol o fraoom ] — -
ST ' R R Pink red, fine to medium grained.
30/110mm r R i
HB N=R |
13.26m M
8 i
15 20.4+ —
N
g i
S
I I R D ]
z B Ll R
[a]
© - DI E
FSH I T A (N I A A AN D
§| 19.9—14.0 D VD —
% I P i
5 o
2 I N
© - DI B
210 I O T Y e
o L e |
[
8 |14.50m | 19.4 \14sm ________ ] —
w gg'T ’ Pink and grey, with red iron staining.
Q 30/70mm 1
i HB N=R i
x 14.72m
[}
ary | 1 | L | 1
Q B R R
@ 18.9--15.00—== 19.00m
g DRILLING SAMPLES & F'EED T';STS DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
| HA  Hand Auger RR  Rock Rollin D Disturbed Sample PT Standard Penetration Test| _ ~
3| AS Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS Very Soft  <12kPa {0-2}
%| ADIT  Auger Drill TC-bit NQ  NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
€| ADV Auger Drill V-bit - PQ  PQ Coring hD/ID IE\)/Iedlum Dense ;ggg F Firm 25-50 {4-8}
o| WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense - St Stiff 50-100 {8-15}
o DRILLING PENETRATION HV Hand Viane Shear DT et | VD VeryDense  50-100 | Vst Verysiff  100-200 {1530}
g|VE VeryEasy F Firm  VH VeryHard (P:Peak SuR: Residual Su) CO Compact >50/150mm| H  Hard >200 kPa {>30}
S|E Easy H  Hard N SPT blows per 300mm
Y GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
Y Y = Water level (static) RW SPT penetration by rod weight
2]
4 z = Water level (during drilling)
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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKN-23
CLIENT : TMR POSITION : E: 10481, N: 152837 (56 South East Transit Horizontal Datum) PAGE : 4 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 33.9 (AHD) DATE DRILLED : 28/8/12 to 29/8/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Adjacent to Gateway Mwy (Northbound) CONTRACTOR : Geodirill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z| & 0 = 3 5
=N » = = o < MATERIAL DESCRIPTION wZ| &
22| . |28 z @E :E’ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % CE> E & Oizsggg:r\?aﬁions
So|lw |5G|3%2| &ao 4 Lz, |2 Secondary and Minor Components 53| 2
24| £ |2z 3T S <0 2 Qz| z
xO| £ |xdl| 8 <uw o o (5% o8| ©
S| = |0a| 03 S 189115022 [0 ® SO| ©
’ B P SANDSTONE: Pink and grey, fine to medium 15.00: [Properties of Clayey SAND]
r Lo grained sand, with red iron staining. 1
1844155 .
16.00m lt60OM _ _ B
§§T Yellow grey, predominantly fine to medium grained
30M3mm | [ |- sand, some coarse sub-angular sand, with orange .
HB N=R B s staining. i
16.26m N
17.41—16.5 —
16.94—17.0| M | vD -
o 17.50m SR 17.50m i
16.4-1—17.5 - — - —— — — — — — — —
2 ggT 6 I 17.60m Band of coarse grained sand with fine to medium
30/100mm [T T A\sized sub-founded gravels (predominantly quartz)._ 1
T?;:R S A Grey, fine to coarse grained, poorly cemented clay i
sm | | i 4 ! '
,,,,, matrix, stained pink.
15.91—18.0|- —
] B DI N
5 1541185 .. —
('l I R Y A A A AN S [P
g S i
‘(! .....
2 i R ]
= I DI N
[a]
9 - R E
& 19.00m 1 19.0 bt 19.00m
. 494190 bt . i |
; §P1T0 16 e CLAYSTONE: Green-grey, highly weathered, 19.00: [Properties of CLAY]
I N=26 r medium strength, with brown staining. 1
o
= - ]
O - i
8
o - —
g 19.45m
° 14.41—19.5 M | VSt —
3 - i
i
& - ]
2
§1 B .
@ - -
8 13.9-—20.0
g DRILLING SAMPLES & F'EED T';STS DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
| HA  Hand Auger RR  Rock Rollin D Disturbed Sample PT Standard Penetration Test| _ ~
3| AS Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS Very Soft  <12kPa {0-2}
%| ADIT  Auger Drill TC-bit NQ  NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
€| ADNV Auger Dril V-bit  PQ  PQ Coring hD/ID 'E\)/Iedlum Dense ;g - 38 F Fim 25-50 {4-8}
o| WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense -5 St Stiff 50-100 {8-15}
o DRILLING PENETRATION HV Hand Viane Shear DT et | VD VeryDense  50-100 | Vst Verysiff  100-200 {1530}
g|VE VeryEasy F Firm  VH VeryHard (P:Peak SuR: Residual Su) CO Compact >50/150mm | H  Hard >200 kPa {>30}
S|E Easy H  Hard N SPT blows per 300mm
Y GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
Y Y = Water level (static) RW SPT penetration by rod weight
2]
4 z = Water level (during drilling)
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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKM-23
CLIENT : TMR POSITION : E: 10481, N: 152837 (56 South East Transit Horizontal Datum) PAGE : 5 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 33.9 (AHD) DATE DRILLED : 28/8/12 to 29/8/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Adjacent to Gateway Mwy (Northbound) CONTRACTOR : Geodirill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z| « 0 z 3 5
=N » = = Ie) < MATERIAL DESCRIPTION wZ| &
22| . |28 z @E :E’ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % CE> E & Oizsggg:r\?aﬁions
S2|w|3G|32| &9 x 5 | %0128 Secondary and Minor Components 5S| 2
zo| g |zd| 8z | <L o | xo [s2 o&| &
O0xk| 2 |O0a| ol 1™ O3 |on =0| O
13.91—20.0 -
CLAYSTONE: Green-grey, highly weathered,
- medium strength, with brown staining. (continued) 1
o M | Vst g
20.501
S 1347205 —
9, 15, L _
30/90mm
HB N=R B i
—— 20.80m |
208m || |t SANDSTONE: Grey, fine to medium grained, 20.80: [Properties of SAND]
r Lo extremely weathered, extremely low strength. 1
12.9+-21.0(- - .- ]
Ll M | VD |
B N 21.30m i
CLAYSTONE: Blue grey, highly weathered, medium 21.30: [Properties of CLAY]
- strength, trace red iron staining. 1
12.41—21.5 —
22.001
= 11.9+22.0 —
10,19, 24 L i
N=43
22.45m B N
£ 11.4122.5 —
10.91—23.0 .
L w i
2 1044235 R —
12,18, 25 L Iron staining absent. i
N=43
23.95m r i
9.91—24.0 ]
9.41—24.5 .
25.00m 89l 250 25.00m
DRILLING SAMPLES & F'EED T';STS DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
HA  Hand Auger RR  Rock Rollin D Disturbed Sample PT Standard Penetration Test| _ ~
AS  Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS Very Soft  <12kPa {0-2}
ADIT  Auger Drill TC-bit NQ ~ NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
ADN Auger Drill V-bit  PQ  PQ Coring hD/ID l[\)/ledlum Dense 2838 F Firm 25-50 {4-8}
WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense -5 St Stiff 50-100 {8-15}
DRILLING PENETRATION HV Hand Viane Shear DT et | VD VeryDense  50-100 | Vst Verysiff  100-200 {1530}
VE VeryEasy F Firm  VH VeryHard (P:Peak Su R: Residual Su) CO Compact >50/150mm| H  Hard >200 kPa {>30}
Easy H Hard N SPT blows per 300mm
GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
Y = Water level (static) RW SPT penetration by rod weight
z = Water level (during drilling)
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SHKJVI BOREHOLE ENGINEERING LOG BOREHOLE NO : BH-SKN-23
CLIENT : TMR POSITION : E: 10481, N: 152837 (56 South East Transit Horizontal Datum) PAGE : 6 OF 6
PROJECT : GUSBUS SURFACE ELEVATION : 33.9 (AHD) DATE DRILLED : 28/8/12 to 29/8/12
JOB NO : QB10312.540 DIP / AZIMUTH : 90° LOGGED BY : NC
LOCATION : Adjacent to Gateway Mwy (Northbound) CONTRACTOR : Geodirill CHECKED BY : DWL

DRILLING MATERIAL
PROGRESS| z| & 0 = 3 5
=N » = = o < MATERIAL DESCRIPTION wZ| &
22| . |28 z @E :E’ E | £ |8 soilType, Colour, Plasticity or Particle Characteristic | % CE> E & Oizsggg:r\?aﬁions
S2|w|3G|32| &9 x 5 | %0128 Secondary and Minor Components 5S| 2
gOo| < |zd| gz | =m o | x5 |S2 05| &
O0xk| 2 |O0a| ol 1™ 8.94125.0 Ol |ow SO0| O
P 2 ’ ’ CLAYSTONE: Grey, with prominent dark red iron 25.00: [Properties of CLAY]
N=42 r staining throughout. ]
25.45m B N
8.41—255 —
7.91260 - %m0 __ __ __ _ _ _ _ ] ]
’ ’ With some white bands.
e e 1 g M| H —
P 1 ’ ’ Colour change to blue grey and pink.
N=31 B 4
26.95m B N
6.91—27.0 —
o B .
= - .
6.4-—27.5 —— |278om _ __ __ __ ] —
’ ' With some sand.
28.00m 5.9 28.0 —— 28.00m |
SPT ’ e R SANDSTONE: Pale grey, fine to medium grained 28.00: [Properties of SAND, with clay]
30/90mm B Lol with some coarse grained, extremely weathered, low 1
N=R strength, with orange staining. i
28.24m
2 i
15 ]
~
g i
S
5 i
z e g
5 I e M | vD 4
& il
§' 491290 - - —
% I |
5 SIS
2 I N
© - D B
sl | | | | [ |
o —
(%2}
3 29.50m ]
w SPT
i} 23,
P :
Sly 29.76m 29.76m
2 - 29.76: BH Terminated ]
S Piezometer installed to 19.00m
[20]
§ 3.9-—30.0
g DRILLING SAMPLES & F'EED T';STS DENSITY (SPT N-value) CONSISTENCY (Su) {N-value}
| HA  Hand Auger RR  Rock Rollin D Disturbed Sample PT Standard Penetration Test| _ ~
3| AS Auger Screw HQ HQ Coring 9 ES Env Soil Sample U Undisturbed Tube Sample I\_/L I\-/ery Loose g ‘110 VS Very Soft  <12kPa {0-2}
%| ADIT  Auger Drill TC-bit NQ  NQ Coring EW Env Water Sample W Water Sample 00se N S Soft 12-25 {2-4}
€| ADV Auger Drill V-bit - PQ  PQ Coring hD/ID IE\)/Iedlum Dense ; g - 28 F Firm 25-50 {4-8}
o| WB  Washbore NMLC NMLC Coring HP Hand Penetrometer ense - St Stiff 50-100 {8-15}
o DRILLING PENETRATION HV Hand Viane Shear DT et | VD VeryDense  50-100 | Vst Verysiff  100-200 {1530}
g|VE VeryEasy F Firm  VH VeryHard (P:Peak SuR: Residual Su) CO Compact >50/150mm| H  Hard >200 kPa {>30}
S|E Easy H  Hard N SPT blows per 300mm
Y GROUNDWATER SYMBOLS HW SPT penetration by hammer weight
Y Y = Water level (static) RW SPT penetration by rod weight
[%2}
4 z = Water level (during drilling)
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