S lAl s Specialist Engineering, Materials BOREHOLE RECORD Borehole
and Environmental Consultants (ROtary) Number
Site: Easting: Northing:
529867.9 181290.3 O
Denmark Place B H 1 1
Client: Ground Level: Dates;SApr 08 Job No.:
Consolidated Developments Limited 25.10mAOD 15 May 08 36237
BOREHOLE CORE SAMPLES STRATA RECORD Sheet 4 of 7
Strike & |Samples SPT FI | TCR | SCR | RQD| Depth | Level Key Description
Well & Testing| 'N'Value |(perm) (%) | (%) (%) (m) |(mAOD)
] 30.10 - -5.00 Stiff locally thinly laminated closely to very closely
| D33 30.20 S 3025 | -5.15 fissured grey CLAY with occasional shiny speckles <1mm of
I i selenite and occasional light grey silt partings <1lmm.
et 3050 1 -5.40 (LONDON CLAY)
] Very stiff grey mottled dark green grey CLAY with occasional
1 U23 30.85 i rounded fine to medium flint and occasional dark grey silt
D34 30.90 83 31 partings to 2mm. (LONDON CLAY BASAL BEDS)
7 Very stiff green grey mottled orange brown CLAY with many
] white powdery shell fragments. (UPPER SHELLY BEDS, LAMBETH
1 GROUP)
D35 31.70 S 7 Hard and friable locally very stiff red brown mottled green
; I i grey CLAY with occasional partings of green grey clay and
50/215mm 32— green grey slightly sandy silt. Sand is fine. (UPPER MOTTLED
D36 32.10 7 BEDS, READING FORMATION, LAMBETH GROUP)
| U24 32.20 B
97 ]
U25 32.80 1 ...between 32.7m and 35.0m depth, with many partings and
33; thin to very thin beds of green grey very silty fine sand.
4 D37 33.20 S I :
50/190mm :
1 U26 33.75 ]
100 34
D38 34.50 ]
U27 34.75 ]
80 35
80 1
1 D39 36.00 36;
S ]
39/200mm ]
120 1
37
: 37.15 | -12.0
| D40 37.20 ] Very stiff locally hard and friable locally thinly laminated
100 E mid to dark grey CLAY (UPPER MOTTLED BEDS, READING
7] FORMATION, LAMBETH GROUP)
38
94 ]
/D41 38.60 i
100 3885 ] -13.7 :
] Hard (locally very stiff) closely to extremely closely
39 . . - .
100 B fissured locally thinly laminated multicoloured (purple,
S b grey, red brown, orange) CLAY with occasional thin beds to
I NR i thick laminae of very silty fine sand. (UPPER MOTTLED BEDS,
J— - READING FORMATION, LAMBETH GROUP)
7 ...between 39.0m and 39.3m depth, with some powdery white
1 D42 39.80 ] partings to 2mm - probably disintegrated shell fragments
28 39.85 R Continued next sheet
Remarks and Water Observations Scale: 1:50
Hand dug inspection pit to 1.50m - no services encountered. Cable percussion BH diameter L d by:
200mm to 7.60m depth and casing diameter 200mm to 7.00m depth. 30 gallons water added 0ggeaby: g
4.40 - 6.00m. Water encountered at 5.60m depth - no rise. Casing left in the hole for rotary _ _
follow on. Geobore S rotary cored with water from 7.10m to 63.50m depth. Figure: Al




S lAl s Specialist Engineering, Materials BOREHOLE RECORD Borehole
and Environmental Consultants (ROtary) Number
Site: Easting: Northing:
529867.9 181290.3
Denmark Place B H101
Client: Ground Level: Dates: 8 Apr 08 Job No.:
Consolidated Developments Limited 25.10mAOD 15 May 08 36237
BOREHOLE CORE SAMPLES STRATA RECORD Sheet 5 of 7
Strike & |Samples SPT FI | TCR | SCR | RQD| Depth | Level Key Description
Well & Testing| 'N'Value |(perm) (%) | (%) (%) (m) |(mAOD)
; 100 B Hard (locally very stiff) closely to extremely closely
1 29 20.30 ] fissured locally thinly laminated multicoloured (purple,
’ 4 grey, red brown, orange) CLAY with occasional thin beds to
; B thick laminae of very silty fine sand. (UPPER MOTTLED BEDS,
D43 4060| I ] READING FORMATION, LAMBETH GROUP)
50/155mm a1 N
41.30 | -162
B Very dense thinly interlaminated light grey and light brown
100 1 slightly silty fine SAND. (LAMINATED BEDS, WOOLWICH
i FORMATION, LAMBETH GROUP)
42—
1 D44 42.20 ]
U3l 42.25 ]
i U30 42.95 97 43
D45 43.70 S= 1
50/30mm T
44—
67 ]
D46 44.80 ]
D47 45.10 45 1045 B 20.0
U2 4520 ' 4 Very dense locally thinly laminated dark grey brown clayey
] fine SAND. (LAMINATED BEDS, WOOLWICH FORMATION,
4550 | 204 LAMBETH GROUP)
] Hard indistinctly fissured locally thinly to thickly
33 45.90 ] laminated multicoloured (mottled green grey, grey green,
) 100 46— purple, red brown and orange brown) sandy CLAY with
B occasional fine sand pockets and partings to 5mm. Sand is
i fine. (LOWER MOTTLED BEDS, READING FORMATION, LAMBETH
i GROUP)
: B ...below 46.3m depth, with occasional dark green glauconitic
4 D48 46.60 S ] sand within clay and within sand pockets and partings
I i ...at 46.5m depth, 20mm rounded flint pebble
48/160mm 7
47.05*7 ] -21.9 —— —— .
] Very dense thinly interbedded to thinly interlaminated clayey
100 i dark grey mottled dark green fine SAND and light grey siity
] fine SAND. (UPNOR FORMATION, LAMBETH GROUP)
' D49 47.70 ]
3 U34 47.75 4
a ...between 47.85m and 47.95m depth, with subrounded to
100 48 . : :
B rounded fine to coarse flint gravel washed out of matrix
b ...between 48.1m and 48.35m depth, with subrounded to
i rounded fine to coarse flint gravel washed out of matrix
57 ]
48.80 | -23.7
B Very dense dark green grey silty fine SAND. (THANET SAND)
49j ...between 48.80m and 49.20m depth, no recovery
'_ D50 49.25 31 E
NR . Continued next sheet
s inu X
Remarks and Water Observations Scale: 1:50
Hand dug inspection pit to 1.50m - no services encountered. Cable percussion BH diameter L d by:
200mm to 7.60m depth and casing diameter 200mm to 7.00m depth. 30 gallons water added 0ggeaby: g
4.40 - 6.00m. Water encountered at 5.60m depth - no rise. Casing left in the hole for rotary _ _
follow on. Geobore S rotary cored with water from 7.10m to 63.50m depth. Figure: Al




BOREHOLE RECORD Borehole
Specialist Engineering, Materials N b
and Environmental Consultants (ROtary) umber
Site: Easting: Northing:
529867.9 181290.3 O
Denmark Place B H 1 1
Client: Ground Level: Dates;SApr 08 Job No.:
Consolidated Developments Limited 25.10mAOD 15 May 08 36237
BOREHOLE CORE SAMPLES STRATA RECORD Sheet 6 of 7
Strike & |Samples SPT FI | TCR | SCR | RQD| Depth | Level Key Description
Well & Testing| 'N'Value |(perm) (%) | (%) (%) (m) |(mAOD)
; S0/45mm B Remaining Detail : 49.70m - 49.70m : ...between 49.7m and
NR ] 50.65m depth, no recovery
] ...between 50.65m and 51.05m depth, subrounded to rounded
43 i medium to coarse flint and hard green grey speckled black
51— clay - pushed down from above when rods removed and
S+ ] redrilled
1B8 5130 | s50/50mm 100 E ...between 51.05m and 51.20m depth, very disturbed recovery
U35 51.50 e
; 83 ]
U36 52.05 100 )
1B9 5250 ]
71 i
52.80 - -27.7
NR > 53 B No recovery - large flint cobbles (BULLHEAD BEDS)
1 ...between 53.10m and 55.50m depth, poor recovery due to
] flints pushed down at end of coring bit.
53.50 - -28.4 - - -
B Weak to moderately strong, medium density, white CHALK.
14 ] Fractures are near horizontal, closely to extremely closely
i spaced (10,40,180) infilled (1,2,3) with white comminuted
54— chalk. GRADE B/1,2,3
20 55
ST
ic1 573 095 — 1
1 173|271 | 27 ]
56 — ...between 55.90m and 56.10m depth, no recovery
20 i
[ 1 100 35 35 ]
23 b
S T 57 — .
Bl ...between 57.0m and 57.35m depth, non intact due to SPT
50/115mm —
57.30 - -32.2
1c2 57.42 g Moderately weak to strong, medium density white with frequent
] pale grey staining CHALK. Fractures medium to closely spaced
5 i (100,275,500) tight, clean (1,2,3) to infilled with grey
93 52 45 B clay/smear or slightly stained orange brown. (GRADE A,B/2,3)
58 ]
B ...between 58.10m and 58.50m, poor recovery with subangular
] to subrounded flint cobbles up to 100mm.
1C3 58.95 59{
6 93 80 61 ]
dca 5945 ]
R . Continued next sheet
Remarks and Water Observations Scale: 1:50

Hand dug inspection pit to 1.50m - no services encountered. Cable percussion BH diameter

200mm to 7.60m depth and casing diameter 200mm to 7.00m depth. 30 gallons water added Logged by:

JB

4.40 - 6.00m. Water encountered at 5.60m depth - no rise. Casing left in the hole for rotary _ _
follow on. Geobore S rotary cored with water from 7.10m to 63.50m depth. Figure: Al




BOREHOLE RECORD Borehole
Specialist Engineering, Materials N b
and Environmental Consultants (ROtary) umber
Site: Easting: Northing:
Denmark Place 529867.9 181290.3 BH101
Client: Ground Level: Dates: Job No.:
25.10mAOD 8 Apr 08 36237
Consolidated Developments Limited ~0m 15 May 08
BOREHOLE CORE SAMPLES STRATA RECORD Sheet 7 of 7
Strike & |Samples SPT FI | TCR | SCR | RQD| Depth | Level Key Description
Well & Testing| 'N'Value |(perm) (%) | (%) (%) (m) |(mAOD)
o 4 - Remaining Detail : 59.70m - 59.70m : ...between 59.70m and
o5 60.30 7 . | | 59.90m depth, with 180mm long rinded flint cobble
; 7 ] L :
| 03 57 50 E i | ...between 60.60m and 60.88m depth, rinded flint cobbles
] 61— -
8 ] [
i B ...at 61.20m depth, 50mm flint cobble
1 7 . | ...below 61.30m depth, moderately strong to strong, very
7 C6 6150 ] - | high density
b pr | ...below 61.57m depth, fractures are widely to closely
] [ spaced (GRADE A,B/1,2,3)
3 62| =|_ L
o7 6232 93 | 85 | 83 E = . |
1 ] i : : | ...between 62.60m and 62.72m depth, rinded angular fine to
] , [ o coarse flint gravel and cobbles in comminuted chalk matrix
c8 63.00 63— g |
4 i by
88 | 88 | 70 ] [ |
~ 1 N N
63.50 1 384 End of Borehole at 63.50 m
64|
65
66|
67—
68—
69—
Remarks and Water Observations Scale: 1:50
Hand dug inspection pit to 1.50m - no services encountered. Cable percussion BH diameter ]
200mm to 7.60m depth and casing diameter 200mm to 7.00m depth. 30 gallons water added Logged by: 45
4.40 - 6.00m. Water encountered at 5.60m depth - no rise. Casing left in the hole for rotary _ _
follow on. Geobore S rotary cored with water from 7.10m to 63.50m depth. Figure: Al




s lAl s Specialist Engineering, Materials BOREHOLE RECORD Borehole
and Environmental Consultants (ROtary - Open H0|e) Number
Site: Easting: Northing:
529866.3 181289.8 O
Denmark Place B H 1 2
Client: Ground Level: Dates:gAIOr 08 Job No.:
Consolidated Developments Limited 25.11mAOD 25 Apr 08 36237
BOREHOLE CORE SAMPLES STRATA RECORD Sheet 1 of 6
Strike & |Samples SPT FI | TCR | SCR | RQD| Depth | Level Key Description
Well & Testing| 'N'Value |(perm) (%) | (%) (%) (m) |(mAOD)
T 005 | 25.06 MADE GROUND: Tarmac.
0.30 0.25 ] 24.86 MADE GROUND: Grey unreinforced concrete.
050 050 7 24.61 MADE GROUND: Brown silty very sandy angular to subangular
0.70 - fine to coarse gavel of brick fragments with occasional whole
b bricks, concrete fragments, flint and coal. Sand is fine to
1] coarse.
] MADE GROUND: Soft to firm dark brown slightly sandy slightly
b gravelly clay. Sand is fine to coarse. Gravel is angular to
140 ] subangular fine to coarse brick and concrete with occasional
1.60 S E coal fragments, clay cigarette pipes and animal bones.
I ] ...below 1.40m depth, mottled orange brown.
N=1 2 ;
2.50 ]
2.95 l
3.00 S I 3 B
3.20 4 21.91 - "
- e MADE GROUND: Firm orange brown slightly sandy gravelly clay.
350 N=25 250 ] 21.61 Sand is fine to coarse. Gravel is angular to subangular fine
360 ’ 4 to coarse flint with occasional red brick fragments.
] Very dense brown slightly silty sandy angular to subrounded
4.00 s 2] fine to coarse flint GRAVEL. Sand is medium to coarse. (RIVER
’ I , TERRACE DEPOSITS)
N=50 ]
4.50 ]
5.00 C 5
I e ...below 5.00m depth, dense.
N=48 :
5.50 E
6.00 6.00 6 19.11
B Firm locally thinly laminated orange brown CLAY with
6.20 ] occasional dark brown/black laminae <1mm. (LONDON CLAY)
650 1 1861
6.60 s B Firm (locally stiff) indistinctly fissured locally thinly
6.65 7] laminated grey CLAY with occasional shiny speckles <1mm of
i selenite and occasional partings up to 1mm of light grey
N=21 7 silt. (LONDON CLAY)
750 4 17.61
. (LONDON CLAY)
8-
s 9 . .
B ...between 9.00m and 9.45m depth, stiff grey CLAY with
] occasional shiny speckles <1mm of selenite.
N=19 -
: . Continued next sheet
Remarks and Water Observations Scale: 1:50

Hand dug inspection pit to 1.60m - no services encountered. Cable percussion BH diameter

200mm to 7.50m depth and casing diameter 200mm to 7.00m depth. 30 gallons water added Logged by: 45
3.50 - 6.00m. Water 10/04/08 pm, 4.40m, 11/04/08 am 4.00m, casing at 5.00m. Casing left in _ _
the hole for rotary foIIow on Open holed using water to 54. 00m depth for 9 in-situ pressure Figure: Al

faY TPy Dallocio N DLliod oo

i i
THC U tooto, ot oeer uuuuuun\,q ||||\,||\,u ||u||| |=an110e] e u\,auuuuunq uulu IIUIII BG4Stk



BOREHOLE RECORD Borehole
Specialist Engineering, Materials b
and Environmental Consultants (ROtary - Open H0|e) Number
Site: Easting: Northing:
Denmark Place 529866.3 181289.8 BH102
Client: (235rolulnd"j\_ce)\|/3el: Dates: 9 Apr 08 JZZZN;;
Consolidated Developments Limited ~44Mm 25 Apr 08
BOREHOLE CORE SAMPLES STRATA RECORD Sheet 2 of 6
Strike & |Samples SPT FI | TCR | SCR | RQD| Depth | Level Key Description
Well & Testing| 'N'Value |(perm) (%) | (%) (%) (m) |(mAOD)
] (LONDON CLAY)
11
12—
13+
l4i ...between 14.50m and 14.95m depth, stiff grey CLAY with
] occasional shiny speckles <1mm of selenite.
s I 1
N=27 :
15
16
1 ...between 16.80m and 17.10m depth, suspected 'CLAYSTONE'
17j (Driller's Description)
18—
19—
] | Continued next sheet
Remarks and Water Observations Scale: 1:50

Hand dug inspection pit to 1.60m - no services encountered. Cable percussion BH diameter

200mm to 7.50m depth and casing diameter 200mm to 7.00m depth. 30 gallons water added Logged by:

JB

3.50 - 6.00m. Water 10/04/08 pm, 4.40m, 11/04/08 am 4.00m, casing at 5.00m. Casing left in _ _
the hole for rotary foIIow on Open holed using water to 54. 00m depth for 9 in-situ pressure Figure: Al

faY TPy Dallocio N DLliod oo

i i
THC U tooto, ot oeer uuuuuun\,q ||||\,||\,u ||u||| |=an110e] e u\,auuuuunq uulu IIUIII BG4Stk



s lATs Specialist Engineering, Materials BOREHOLE RECORD Borehole
and Environmental Consultants (ROtary - Open H0|e) Number
Site: Easting: Northing:
Denmark Place 529866.3 181289.8 BH102
Client: G d Level: Dates: Job No.:
Consolidated Developments Limited ~44Mm 25 Apr 08
BOREHOLE CORE SAMPLES STRATA RECORD Sheet 3 of 6
Strike & |Samples SPT FI | TCR | SCR | RQD| Depth | Level Key Description
Well & Testing| 'N'Value |(perm) (%) | (%) (%) (m) |(mAOD)
e 1 (LONDON CLAY)
S I 1 ...between 20.50m and 20.95m depth, very stiff grey CLAY
] with occasional shiny speckles <1mm of selenite.
N=37 21{
22—
23—
24|
25
26|
S I 1 ...between 26.50m and 36.95m depth, very stiff grey CLAY
] with occasional shiny speckles <1mm of selenite)
N=37 27{
28—
20—
e R, L _ Continued next sheet
Remarks and Water Observations Scale: 1:50
Hand dug inspection pit to 1.60m - no services encountered. Cable percussion BH diameter ]
200mm to 7.50m depth and casing diameter 200mm to 7.00m depth. 30 gallons water added Logged by: 45
3.50 - 6.00m. Water 10/04/08 pm, 4.40m, 11/04/08 am 4.00m, casing at 5.00m. Casing left in _ _
the hole for rotary foIIow on Open holed using water to 54.00m depth for 9 in-situ pressure Figure: Al

i i
THC U tooto, ot oeer uuuuuun\,q ||||\,||\,u ||u||| |=an110e] e u\,auuuuunq uulu IIUIII BG4Stk




BOREHOLE RECORD Borehole
Specialist Engineering, Materials b
and Environmental Consultants (ROtary - Open H0|e) Number
Site: Easting: Northing:
Denmark Place 529866.3 181289.8 BH102
Client: (235rolulnd"j\_ce)\|/3el: Dates: 9 Apr 08 JZZZN;;
Consolidated Developments Limited ~44Mm 25 Apr 08
BOREHOLE CORE SAMPLES STRATA RECORD Sheet 4 of 6
Strike & |Samples SPT FI | TCR | SCR | RQD| Depth | Level Key Description
Well & Testing| 'N'Value |(perm) (%) | (%) (%) (m) |(mAOD)
e 1 [ (LONDON CLAY)
3025 ] 14 (UPPER SHELLY BEDS, LAMBETH GROUP)
3050 7 539 (UPPER MOTTLED BEDS, READING FORMATION, LAMBETH
] GROUP)
31|
32—
33—
s I 1 ...33.50m and 33.73m depth, very stiff to hard red brown
50/145mm ] mottled light blue grey CLAY)
34
35
36
37
38—
39—
] Continued next sheet

Remarks and Water Observations

Hand dug inspection pit to 1.60m - no services encountered. Cable percussion BH diameter
200mm to 7.50m depth and casing diameter 200mm to 7.00m depth. 30 gallons water added
3.50 - 6.00m. Water 10/04/08 pm, 4.40m, 11/04/08 am 4.00m, casing at 5.00m. Casing left in
the hole for rotary foIIow on Open holed using water to 54. 00m depth for 9 in-situ pressure

faY TPy Dallocio N DLliod oo

Scale:

1:50
Logged by: JB
Figure: Al
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s lAl s Specialist Engineering, Materials BOREHOLE RECORD Borehole
and Environmental Consultants (ROtary - Open H0|e) Number
Site: Easting: Northing:
Denmark Place 529866.3 181289.8 BH102
Client: Ground Level: Dates: Job No.:
25.11mAOD 9 Apr 08 36237
Consolidated Developments Limited ~44Mm 25 Apr 08
BOREHOLE CORE SAMPLES STRATA RECORD Sheet 5 of 6
Strike & |Samples SPT FI | TCR | SCR | RQD| Depth | Level Key Description
Well & Testing| 'N'Value |(perm) (%) | (%) (%) (m) |(mAOD)
: R (UPPER MOTTLED BEDS, READING FORMATION, LAMBETH
] GROUP)
41|
4130 - -16.2
] (LAMINATED BEDS, WOOLWICH FORMATION, LAMBETH GROUP)
42—
43—
50/3(§nmI ] ...between 43.50m and 43.60m depth, very dense thinly
] laminated light grey and light brown silty fine SAND.
a4
45|
4550 1 -20.4
R (LOWER MOTTLED BEDS, READING FORMATION, LAMBETH
] GROUP)
46|
7
a7.08° ] 219 (UPNOR FORMATION, LAMBETH GROUP)
S I 1 ...between 47.40m and 47.65m depth, very dense green fine to
50/163mm ) coarse glauconitic SAND over very stiff brown grey thinly
i laminated CLAY with silt laminae.
48—
48.80 E 23.7 ...between 48.65m and 48.82 m depth, gravel band - 50% flush
’ B ' lost (Driller's Description)
49? (THANET SAND)
50/53,1,“1 E ...between 49.45m and 49.61m depth, very dense grey slightly
g silty fine SAND.
] Continued next sheet
Remarks and Water Observations Scale: 1:50
Hand dug inspection pit to 1.60m - no services encountered. Cable percussion BH diameter ]
200mm to 7.50m depth and casing diameter 200mm to 7.00m depth. 30 gallons water added Logged by: 45
3.50 - 6.00m. Water 10/04/08 pm, 4.40m, 11/04/08 am 4.00m, casing at 5.00m. Casing left in _ _
the hole for rotary foIIow on Open holed using water to 54.00m depth for 9 in-situ pressure Figure: Al

i i
THC U tooto, ot oeer uuuuuun\,q ||||\,||\,u ||u||| |=an110e] e u\,auuuuunq uulu IIUIII BG4Stk




STATS Specialist Engineering, Materials BOREHOLE RECORD Borehole
and Environmental Consultants (ROtary - Open H0|e) Number
Site: Easting: Northing:
Denmark Place 529866.3 181289.8 BH102
Client: (235rolulnd"j\_ce)\|/3el: Dates: 9 Apr 08 JZZZN;;
Consolidated Developments Limited ~44Mm 25 Apr 08
BOREHOLE CORE SAMPLES STRATA RECORD Sheet 6 of 6
Strike & |Samples SPT FI | TCR | SCR | RQD| Depth | Level Key Description
Well & Testing| 'N'Value |(perm) (%) | (%) (%) (m) |(mAOD)
] (THANET SAND)
51|
52—
52'85535 277 1% (WHITE CHALK)
53.30 1 28.2 (WHITE CHALK)
S40ma7 289 “End of Boreholeat 54.00m
55
56|
57
58—
59—
Remarks and Water Observations Scale: 1:50
Hand dug inspection pit to 1.60m - no services encountered. Cable percussion BH diameter ]
200mm to 7.50m depth and casing diameter 200mm to 7.00m depth. 30 gallons water added Logged by: 45
3.50 - 6.00m. Water 10/04/08 pm, 4.40m, 11/04/08 am 4.00m, casing at 5.00m. Casing left in _ _
the hole for rotary foIIow on Open holed using water to 54.00m depth for 9 in-situ pressure Figure: Al

i i
THC U tooto, ot oeer uuuuuun\,q ||||\,||\,u ||u||| |=an110e] e u\,auuuuunq uulu IIUIII BG4Stk



Report 36237-001 Factual Report on Ground Investigation Denmark Place, London

APPENDIX A2

Core Photographs

(this appendix contains 20 pages including this one)

STATS



. Denmark Place Job No: 36237 Box No: I

BHNo: BHIOI From: +. 7m
Date: 28 ;’4!08 To: 10-F m

Buro Happold Ltd

N

Site: Denmark Place Client: Consolidated Developments Limited

Source: STATS Scale: Scale indicated within photograph

STATS Job No: 36237
CORE PHOTOGRAPH

CEE— Fig No: Appendix A2




Denmark Place

Buro Happold Ltd

0 . : : =
(S Z~~—— EEEEN I I 0 B 0 aaaas 0 Saaaas 0

Job No: 36237

1tk

BHNo: ZHI0OW0

Date:

Box No: 2
10.Fm

To: Ig:'?'m

From:

Site: Denmark Place

Client:

Consolidated Developments Limited

Source: STATS

Scale:

Scale indicated within photograph

STATS

CORE PHOTOGRAPH

Job No:

36237

Fig No:

Appendix A2




Denmark Place Job No: 36237 Box No: =

Buro Happold Ltd
pate: 29/BJO8 To: 16 7 »

Site: Denmark Place Client: Consolidated Developments Limited

Source: STATS Scale: Scale indicated within photograph

STATS Job No: 36237
CORE PHOTOGRAPH

CE— Fig No: Appendix A2
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Denmark Place

Buro Happold Ltd

Job No: 36237
BHNo: BHIO|

Date: 19 ’E!f?: )8

O-5m

—::—:t__

Box No:

From:

4
16 Fon

19 ¢t m

Site:

Denmark Place Client:

Consolidated Developments Limited

Source:

STATS

Scale:

Scale indicated within photograph

STATS

CORE PHOTOGRAPH

Job No:

36237

Fig No:

Appendix A2




Denmark Place

Buro Happold Ltd

.

Job No: 36237
BH No: EHICI
Date: 29 ﬁz‘,ﬁ' 08

O:5m

Box No:

From:

To:

S

Site:

Denmark Place Client:

Consolidated Developments Limited

Source:

STATS

Scale:

Scale indicated within photograph

STATS

CORE PHOTOGRAPH

Job No:

36237

Fig No:

Appendix A2




Denmark Place Job No: 36237 Box No: &

- BHNo: BHIO| From: A2«
Buro Happold Ltd i) =
Date: S\ /3L To:

O-5m

®) _ :

Site: Denmark Place Client: Consolidated Developments Limited

Source: STATS Scale: Scale indicated within photograph

STATS Job No: 36237
CORE PHOTOGRAPH

CEE— Fig No: Appendix A2




Denmark Place Job No: 36237

BHNo: BEHIO]

Buro Happold Ltd

Site: Denmark Place Client: Consolidated Developments Limited

Source: STATS Scale: Scale indicated within photograph

STATS Job No: 36237
CORE PHOTOGRAPH

CEE— Fig No: Appendix A2




- Denmark Place Job No: 36237 Box No: 55

BH No: BHIU! From: LS. #m

pate: '01/5/08 To: 31 Fm

Buro Happold Ltd

[ -~ 5 e I m
ENN S . N B :

Site: Denmark Place Client: Consolidated Developments Limited

Source: STATS Scale: Scale indicated within photograph

STATS Job No: 36237
CORE PHOTOGRAPH

CEE— Fig No: Appendix A2




Denmark Place Job No: 36237 Box No: ‘:1

BH No: EHIOC! From: =] 3™
Buro Happold Ltd : _

Date: DI lS’Of’ To: 3‘-]— s_"‘ nn

O-5m

Site: Denmark Place Client: Consolidated Developments Limited

Source: STATS Scale: Scale indicated within photograph

STATS Job No: 36237
CORE PHOTOGRAPH

CEE— Fig No: Appendix A2




Denmark Place

Buro Happold Ltd

Job No: 36237 Box No: |0
From: ?‘ﬂ* '1“‘

BH No: THIO!

pate: 0Z/9/V6- e

=T "S‘IF‘:MW e Ty e W ?.mw ~ ‘__:'__ —

Site: Denmark Place Client: Consolidated Developments Limited
Source: STATS Scale: Scale indicated within photograph
Job No: 36237

STATS

CORE PHOTOGRAPH
Fig No: Appendix A2




Denmark Place

Buro Happold Ltd

Job No: 36237

BH No: BHIOI

Date: [:“*55? 5,; 08

Box No: gl

From:

37.3m
To: 40 Fm
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APPENDIX A3
Cambridge Insitu Pressuremeter Testing Report and Data

(this appendix contains 1 CD and 1 page including this one)
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DENMARK PLACE
GROUND INVESTIGATION

Results of self bored pressuremeter tests
carried out by Cambridge Insitu Ltd

Our reference: CIR1194
Main contractor reference: 36237
Report date: June 2008

Volume 2 of 2

Plots and data for tests in BH102

CAMBRIDGE INSITU LTD

Little Eversden Tel: +44 1223 262361
Cambridge Fax: +44 1223 263947
ENGLAND Email: caminsitu@btconnect.com

CB23 1HE HTTP: www.cambridge-insitu.com



Contents of Volume 2

Included tests

Test Date Depth Probe Remarks

(MBGL)

B102 T1 15-Apr-08 8.5 WRSBP6 | London Clay

B102 T2 15-Apr-08 14.0 WRSBP6 | London Clay

B102 T3 16-Apr-08 20.0 WRSBP6 | London Clay

B102 T4 | 16-Apr-08 26.0 WRSBP6 | London Clay

B102 T5 17-Apr-08 33.0 WRSBP6 | Lambeth Group - reddish/grey clay

B102 T6 18-Apr-08 43.0 WRSBP6 | Lambeth Group - layered sand/green clay

Sandy gravely blue/green silt - probably
B102 T7 21-Apr-08 47.9 WRSBP6 | Upnor Beds

B102 T8 | 22-Apr-08 50.0 WRSBP6 | Thanet Sand - some gravel in the hole

B102 T9 22-Apr-08 51.0 WRSBP6 | Thanet Sand - drilled on from test 8

This volume is laid out as follows:

a) A summary section showing various parameters plotted against depth. This
starts with a plot showing the field curves of all tests on common axes of
pressure and displacement.

b) A detailed presentation of the shear modulus information gathered from
unload/reload cycles. Some of these are summary plots.

This is then followed by the analysis data for the individual tests. For each test there
are the following pages in approximately the following order:

8.

9.

1. A Results Summary Sheet
2.
3. Where appropriate, a plot on axes of Average Radial Displacement/ Total

A plot of Total pressure/Cavity strain

pressure showing the choice of cavity reference pressure suggested by initial
cavity movement ('Lift-off' analysis).

A plot on axes of Average Radial Displacement/ Total pressure showing the
Marsland & Randolph (1977, modified) construction.

Where appropriate, a plot on axes of pore pressure vs total pressure showing the
development of excess pore pressure during the test and identifying, where
possible, the cavity reference pressure from the onset of cavity expansion.

For undrained tests, a plot on axes of Ln[current cavity shear strain]/Total
Pressure showing loading data and the use of the perfectly plastic solution to
obtain the undrained shear strength and limit pressure (after Gibson & Anderson,
1961)

A plot on axes of Ln[current cavity shear strain]/Total Pressure (unloading)
showing contraction data and the use of the perfectly plastic solution to obtain the
undrained shear strength (after Jefferies, 1987).

For undrained tests, a plot of shear stress vs shear strain for the expansion
phase of the test using the procedure suggested by Palmer (1972).

For undrained tests, a plot of shear stress vs shear strain for the contraction
phase of the test using the procedure suggested by Palmer (1972).

10. For drained tests, a plot on axes of Ln[cavity strain]]/Ln[Effective radial

stress]showing the peak angle of internal friction and dilation (Hughes et al,



1977).

11.Plots on axes of Radial displacement/Total Pressure showing enlarged views of
unload/reload cycles and quoting shear modulus G

12.Plots on axes of Ln[current cavity shear strain]/Ln[Total Pressure] showing loop
reloading paths and quoting the gradient and intercept for each loop.

13. A plot on axes of secant shear modulus/Log[Shear strain] showing the decay of
stiffness against strain curves derived from fitting a power law function to
reloading data, all cycles. Individual data points obtained from applying Palmer
(1972) directly to reloading data are also shown.

14.For undrained tests, a plot on axes of Average Cavity Strain/ Total pressure
showing the results of curve fitting the field curve with the best set of parameters
using a non-linear elastic/perfectly plastic solution (Whittle, '99).

If a drained test has been carried out:

15. Manassero, 1989 — A plot of effective radial stress vs cavity strain, showing the
loading curve with the loops removed.

16. Manassero, 1989 — A plot of volumetric strain vs shear strain, loading and
unloading data shown.

17.Manassero, 1989 — A plot of the current mobilised friction and dilation angle vs
shear strain, loading and unloading data shown.

18.Manassero, 1989 — A plot of shear stress vs shear strain, loading and unloading
data shown.

19. Manassero, 1989 — A plot of stress ratio vs shear strain, loading and unloading
data shown.

20.Manassero, 1989 — A plot of shear stress vs normal stress, for both loading and
unloading data. A line is plotted showing the peak angle of internal friction.

The following pages apply to all tests:

21. A handwritten test record sheet

22.From WINLOG - On axes of Radial Displacement/Total Pressure showing
average displacement.

23.From WINLOG - On axes of Radial Displacement/Total Pressure showing all
displacement sensors

24.From WINLOG - On axes of Radial Displacement/Total Pressure showing the
three pairs of displacement sensors.

25.From WINLOG - On axes of Radial Displacement/Total Pressure showing two
loading curves, the average of the odd numbered arms and the average of the
even numbered arms.

Because the information presented here comes from a variety of sources it is not
possible to number the pages in a coherent manner, although within a test some
pages may be numbered.
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Total Pressure at cavity wall (kPa)

Total pressure vs Radial displacement
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Insitu lateral stress vs Depth
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Depth (MBGL)

Coefficient of earth pressure at rest vs Depth
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Depth (mBGL)

Undrained shear strength vs Depth
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Depth (MBGL)

Limit pressure vs Depth
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Depth (MBGL)

Yield stress vs Depth
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Depth (MBGL)

Over consolidation ratio vs Depth
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Depth (MBGL)

Initial shear modulus vs Depth
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Depth (MBGL)

Rigidity index vs Depth
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BOREHOLE B102

SHEAR MODULUS DATA FROM THE ANALYSIS OF
UNLOAD/RELOAD CYCLES



Secant shear modulus (MPa)
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Secant shear modulus (MPa)
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Secant shear modulus (MPa)
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Secant shear modulus (MPa)
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Secant shear modulus (MPa)

The variation of secant shear modulus with shear st rain
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Secant shear modulus (MPa)
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Secant shear modulus (MPa)
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Secant shear modulus (MPa)

Secant shear modulus versus shear strain, all tests
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Normalised secant shear modulus (Gs/Po')

Normalised secant shear modulus versus shear strain

, all tests
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Secant shear modulus (MPa)

Secant shear modulus versus axial strain, all tests
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Normalised secant shear modulus (Gs/Po')

Normalised secant shear modulus versus axial strain

, all tests
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Secant Young's modulus (MPa)

Secant Young's modulus versus axial strain, all tes
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Normalised secant Young's modulus (Es/Po")

2500

Normalised secant Young's modulus versus axial stra

in, all tests

<>\
2000

Denmark Place
Borehole BH102
Poisson's ratio = 0.5

=

a1

o

o
!

0.0001

Axial strain (log scale)

—@—B102T1- L2
——-B102T2- L2
—0—B102T3- L2
—A—B102T4- L2
—K—B102T5- L2
—0—B102T6- L2
—A—B102T7- L2
—0—B102T8- L2
——-B102T9- L3




BOREHOLE B102

TEST DATA FOR INDIVIDUAL TESTS

(TAKEN FROM WINSITU, EXCEL AND WINLOG FILES)



Denmark Place, London WRSBP6 Tests
B102T1 - SUMMARY OF RESULTS
[File made with WinSitu Version 1.20.1.1]

[DETAILS OF TEST]

Project . 36237

Site . Denmark Place
Borehole . BH102

Test name : B102T1
Testdate : 15 Apr 08

Testdepth : 8.50 Metres
Water table : 5.6 Metres
Ambient PWP : 28.4 kPa

Material . London Clay
Probe . Digital 6 arm weak rock self boring pressuremeter
Diameter : 88.1mm

Data analysed using average arm displacement curve
A non-linear analysis of the rebound cycles has been carried out
The file includes results from a curve fitting analysis

Analysed by RWW on 15 Apr 08

Remarks: Problems with power supply - affected SCU so first loop spoiled.

[RESULTS FOR CAVITY REFERENCE PRESSURE]
Strain Origin (mm) : "Arm ave=-0.050"

Po from Marsland & Randolph (kPa) : "Arm ave=398.0"
Po from Lift off (kPa) . "Arm ave=336.3"

PWP versus Total Stress (kPa) . "PPC Ave=202.0"
Best estimate of Po (kPa) . "Arm ave=316.0"

[UNDRAINED STRENGTH PARAMETERS]
Gibson & Anderson 1961 - Cu (kPa) : "Arm ave=132.1"

Limit pressure (kPa) . "Arm ave=1187"
Jefferies 1988 - Cu (kPa) . "Arm ave=134.4"
Undrained yield stress (kPa) . "Arm ave=541.0"

[LINEAR INTERPRETATION OF SHEAR MODULUS G]

Initial slope shear modulus (MPa) :"Arm ave=21.2"

Axis Loop Value Mean Strain Mean Pc dE  dPc
No (MPa) (%) (kPa) (%) (kPa)

Armave 1 250 1.723 661 0.591 148

Armave 2 242 4554 740 0.675 164

[NON LINEAR INTERPRETATION OF SECANT SHEAR MODULUS]

Axis Loop Intercept Alpha  Gradient
No (MPa) (MPa)

Armave 1 5269 3.733 0.708

Armave 2 2972 1711 0.576

[PARAMETERS USED FOR UNDRAINED CURVE MODELLING]
AXxis is Arm ave

Strain Origin (mm) . -0.05
Po (kPa) . 316

Cu (kPa) : 132.1

Limit pressure (kPa) . 1187
Non-linear exponent . 0.576
Calculated alpha (MPa) . 2.157
G at yield (MPa) . 16.9
CIR1194/08

Page 1
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& ARM SELF BORING PRESSUREMETER TEST RECORD SHEET

Site Date Day Borehole Test Drepth to Test Centre
( below ground level )
Rertapie- Peres | 1Slafod | R (o { 85
Weather:- T, 8 Material:- ! do at CUNT
Water Drilling | Drilling End |  Distance Drill Rate Ram Pressure
table Start
1045 2 [fo-Ao | in[2on~n | Fenoh
Ground level - Orientation:-
Water | Inst.OD | Shoe OD | Cutter Cutter pasition Probe Reference
Press. Type
2| LY. \ “ 3 ke St Racks \ Mo !
Drilling Remarks:- iy
Strain Rate | Press. Rate Cycle Time | Gas Bottle | Battery | PPC Type | Max Pressure Cag.
\6 ’n . 2 (-H) (\er Sty | (.9 T tavtle |
Arm1l |Arm2 | Am3 | Arm4 | Am35 | Arm6 | PPCA | PPCB [ TPC | Datc:-
-ug /| 9\ —Y U -9z | 22 |-ve4e |-} [-243% | Ground Level Zeros

Pre-drlling Zeros
=¥ | (A | -44 | 2% |-ivo | 0¥ |-ivza | AN |-24b2 | Post-drilling Zeros
i Pre-test Zeros

| Ground Level Zeros

Test starts:- H.ils | |
Line Noies
AT Leo®r Ao HenAy — S_Cu m’!‘;«{"’ﬁk—r\% WARL

S+ STARE N, TO V18t o
4% | Lol 2 :

Ands [TVN \W-,C\

Testends—- | 18D [ Max Press- | 932 |
Calibrated Data details:
Mem. Correction. | Mem. Compression. Sirain Cals. Pressure Cals.
Lo 1o W O3 T2 . tof 410% njalo®
TEST REMARKS:

Patio b T O U R VEDIRRS. JL G.qu
PIbbrA Qereue TG PP e
‘N PN e R= -2 1
Tester: RM‘) )

CAMBRIDGE INSITU, Little Eversden, Cambridge CB3 7HE Tel: (01223) 262 361 Fax: (01223) 263 947
SBP6TRS.DOC May 25", 2001 E-mail: CamInsitu@AOL.com Web site; Cambridge-Insitu.com
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Denmark Place, London WRSBP6 Tests
B102T2 - SUMMARY OF RESULTS
[File made with WinSitu Version 1.20.1.1]

[DETAILS OF TEST]

Project . 36237

Site . Denmark Place
Borehole . BH102

Test name : B102T2
Testdate : 15 Apr 08

Testdepth : 14.00 Metres
Water table : 5.6 Metres
Ambient PWP : 82.4 kPa

Material . London Clay
Probe . Digital 6 arm weak rock self boring pressuremeter
Diameter : 88.1mm

Data analysed using average arm displacement curve
A non-linear analysis of the rebound cycles has been carried out
The file includes results from a curve fitting analysis

Analysed by RWW on 16 Apr 08
Remarks: Start drilling 14:24

[RESULTS FOR CAVITY REFERENCE PRESSURE]
Strain Origin (mm) . "Arm ave=0.050"

Po from Marsland & Randolph (kPa) : "Arm ave=360.6"
Po from Lift off (kPa) . "Arm ave=324.3"

PWP versus Total Stress (kPa) . "PPC Ave=405.6"
Best estimate of Po (kPa) . "Arm ave=375.0"

[UNDRAINED STRENGTH PARAMETERS]
Gibson & Anderson 1961 - Cu (kPa) : "Arm ave=133.4"

Limit pressure (kPa) . "Arm ave=1273"
Jefferies 1988 - Cu (kPa) . "Arm ave=136.3"
Undrained yield stress (kPa) . "Arm ave=494.1"

[LINEAR INTERPRETATION OF SHEAR MODULUS G]

Initial slope shear modulus (MPa) :"Arm ave=31.7"

Axis Loop Value Mean Strain Mean Pc dE  dPc
No (MPa) (%) (kPa) (%) (kPa)

Armave 1 342 1191 661 0.570 195

Armave 2 274 3.200 756 0.867 238

[NON LINEAR INTERPRETATION OF SECANT SHEAR MODULUS]

Axis Loop Intercept Alpha  Gradient
No (MPa) (MPa)

Armave 1 4911 3.076 0.626

Armave 2 5182 3.292 0.635

[PARAMETERS USED FOR UNDRAINED CURVE MODELLING]
AXxis is Arm ave

Strain Origin (mm) . 0.05

Po (kPa) . 375

Cu (kPa) . 1334

Limit pressure (kPa) . 1273
Non-linear exponent . 0.635
Calculated alpha (MPa) . 3.539
G at yield (MPa) . 23.3
CIR1194/08

Page 1



WRSBP6 Tests

Denmark Place, London

T m

[2e) Uiedis ApseD

-

-
Lol

90 dy GLp------
salla 00'fl
clzolg

1alawainssald Bulog Jas yoo0d yeam e g enbigl- oo -

s===F===r===r-

&
L4

05

ook

o5k

oz

052

1 002

T 058

g

T 05t

1005

-~ foss
-- 003

aaE WY aUNESaU 2101 SA LIRS Al

[ed4y) ainssald Lo

Page 2

CIR1194/08



WRSBP6 Tests

Denmark Place, London

(W uawaoedsg eipey

=

oy 51
sallal 00t

Z1enlg
Jalawainssald Bunog Jlas yo0) yeam WIe g |eubig

R ¢
cﬂ%ﬂm

&

&

T b [ it

- ssalis yo y ||
SLN=34 ||

anE Wy EIEAlEUE Lo-1un

[ed4y) ainssald Lo

Page 3

CIR1194/08



WRSBP6 Tests

Denmark Place, London

(W uawaoedsg eipey

[uredz teaysun)

T 0oz

1052

1 oog

op g 5|
salap 00t
zLznLg

Jalawainssald Bulog Jjas ya0) yeam Wie g |eubig

- &

&

WIEL0D : Whug ||

By SEF - 4L+ 0d
Bdia vl <L
BdH40%E - 0d
BdHl FEF - id
BdiiLE - 1D
=LInEad

100

T 052

1002

aal Wy 2R L) Ydiopuey pue puesaep

[ed4y) ainssald Lo

Page 4

CIR1194/08



WRSBP6 Tests

(edy) 2unssaad 210

_n__n___n__w _n___n_m _n___n_m _n___n_h _n___n_m_ _n___n_m _n___n;q _n___n_m _n___n_N _n___n_r 0

e B B o [ e e 1]

_ _ _ _ S S I R S I I oz
Gl — S S R R St o»

BB OO F |-t S [ e e S 0

clenls| oo S L L R ) 08
larawainssald Buog yas yool yeam wie g eubigl " : " ! | Yool

T

Page 5

(B 4Y) anssald ey auod

Denmark Place, London

EJHT SOF - dad ssadxa jo 1asug

=L1Nn=3d
............ e L R J - ~ 009

DESDUEE [210] B4 dhid SE20xT

'
=
el
u

247 2Jdd

CIR1194/08



WRSBP6 Tests

Denmark Place, London

[kt Jeays]un

I oy 51
i sallal 00t
i z17nLg
| 1a1gwainssasd Buuog Jjas 30l yeas wie g |enfig

BdWE ¥ - O
OLe -4l
BdHELCL - Id
BdAy EEL - N2
=Lnsad

WY (105 1) UDSIaply pue UDEgS

[ed4y) ainssald Lo

Page 6

CIR1194/08



WRSBP6 Tests

Denmark Place, London

[uess teaysiu

q- Fa

BgHE9EL - N
=L1NEaY

e S

USSR U U | U |

S O

op iy 5|
sallal 00t

Z1enlg
Jalawainssald Buiog Jlas yo0) yeam WIe g |eubig

I e e e e e e e

T 0oz

1052

T 002

T 058

T 0or

1 05t

'
=
=
L

T 055

1009

1059

o0

i WY (206 ) salayan

[ed4y) ainssald Lo

Page 7

CIR1194/08



WRSBP6 Tests

Denmark Place, London

(2] Uiedis Jeays;

oy 51
sallal 00t

clzd

Jalawainssald Bunog Jlas yo0) yeam WIe g |eubig

2=!

A= =A== =q==q==q==q==r==7==

edipeel - nal|
s1Ins34 ||

ase Wiy (uoiEued=al 75| el

[24y) s=aljz leays

Page 8

CIR1194/08



WRSBP6 Tests

Denmark Place, London

(2] Uiedis Jeays;

Ha04 yeam Wie g enbig

on g 5L |-
sallal 00t
z17nLg

~
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
L i e e e e e e e

L i e e e e e e e

B i

o

Aa=--r==--°

Lo

BdH3 CLC - DAL
=LInEad

e Wy (U00eU0D) FAE | Jaued

[24y) s=aljz leays

Page 9

CIR1194/08



WRSBP6 Tests

Denmark Place, London

(W uawaoedsg eipey
B50 25710 250 510 =
" " 1 e M

g0 ¥5
L ]

| o
o]
Ll
o
oy
--Fun

a8 00'F |

Zlenlg|-
Jalawainssald Bunog Jlas yo0) yeam WIe g |eubig

e e e e D SRS

=]
_
L
o
L
o]
m
--F =

B4HGE] ¢ §58415 |BlOL
%0450 ¢ WES Jeays

Ca)aka o ezig

BEd¥ |99 © 58415 |BlOL

Y lGL ] UIEds AlaeD
uiad-pru ajako
BN e - AN
BLNs34

anE Wiy o | dooT £210A0 pRORURRON W0 SNNp0W eans

[ed4y) ainssald Lo

Page 10

CIR1194/08



WRSBP6 Tests

Denmark Place, London

(W uawaoedsg eipey

1 ¥ |
M L .

ar |

¥t L
i ] i

oy 51
sallal 00t
z17nLg

Jalawainssald Bunog Jlas yo0) yeam WIe g |eubig

I Y I

B4HEET | 58415 |BlOL
9, /980 - Wells Jeayg (|
Ca)aka o ezig

BE4H95, | 558415 |B10] ||
WOOZ'E - MIEds Alae]
uiad-pru ajako

BdINF LE - AN
BLNE3a ||

o9

- 029

- 0F9

- 039

- 029

0o

P 024

- 094

- 024

- o0s

- 0Z8

- Ota

- 09g

- 0sg

- 006

- 026

- OF6

- _”_m_u.

ane Wy

|7 oo 22040 pROEIREOUN WL SNR00W eaus

[ed4y) ainssald Lo

Page 11

CIR1194/08



WRSBP6 Tests

Denmark Place, London

[uess teayslu

| dooT - epEp 80nos

a- i a-
(W uawanedzq epey
o 50
T | —
o . =)
L] 008 &
o ® & =
o . 0se 3
o & m
o L ool @
o ) =
e
Wﬂ & 05/ &

B0 | IWEISUDD SSE4)S JeayS

edi | LG T o () Wdadiau)
gz © (elag) walpels
S1N=34

g0 iy 5|

sall= O0'Fl

clealg

Jalawainssald Buuog Jlas ¥aod Heam wie g enbig

a2 WY © | doo (56 L) (LA, ple uoyog

[z=aus |epe gl

Page 12

CIR1194/08



WRSBP6 Tests

Denmark Place, London

[uess teayslu

5" a- £ 2 G-
(W uawanedzq epey m m m "
e L 3 8 SF L ¥l SEL ! ! ! !
X 1 Y1 N e e
SYTETTCR CUPYR SUEPESPE MR 3.LVE-3 I | | |
" e e f 3| : " - |
REVC AT N bl N " " "
EEETIRERSEEFOL EEREE ERRREEE fooeZ | : : :
P i s s Lo A | _ |
7 dooT - elep aoinos m m m m
........ TS A i i it il I i ...
! EdWEEDE | IUEISUOD S5a4)s Jeays
m m m EdZelS (U] idauam
i ] I GEG'0 : (e18d) ualpeig)
........ s1Ins3d || ®
m m m g04dy 51
m m m sallaly 00l
" " " 7lzola
. Jatlawainssald Auuog yas yood Heam wie g enbig
b : : : ! !

a2 WY |7 do0 (56 L) 2|, ple uoyog

[z=aus |epe gl

Page 13

CIR1194/08



WRSBP6 Tests

Denmark Place, London

UiedE Jeays aued o

Loaoa
]

op iy 5|
sallal 00t

Zlenlg
Jalawainssald Buuog Jlas yoo0) yeawm Wie g |eubig

pElenofeD - T 81240 —
panzeaw - 7 8[0A0 M
PElnIED - | 224D —
PEAnEEs - | a0AD -

5290
8290

ZETE
9.0°E
(edi)

C
|
N

WalpelS)  JUEISUDD 8240
BHIALIWTEYd Ave] 43AN0d

T0E

150

T 0E

158

Tar

T5F

154

T8

158

106

156

A LWL © LIS YA SEDULIES L0 U0e A

(24 snnpow Jeays

Page 14

CIR1194/08



WRSBP6 Tests

Denmark Place, London

[2e) Uiedis ApseD

[
Rk glii=]

]
S TR e
—

e

B R e Lt it s Tk ul =]
B e e e e e i~

e e s

........................................ 100w

....................................... - - | ogh

..................... /-~ L ong

.......................................... 1005
R LR EEEEE EEEEELEEEREEE R R SEEEEEEED SEEEEE § 055

......... | 058
o0 iy 5|
sadlaly 00| [§ 098
zlzoLg

................................................................... lalawainssaid m_..__.:u__“_ 25 Ha0d HEam LUIE § __m“._m__m_ | R

||||||||||||||||||||||||||||||||||| = ™ T — 00’ L

cdmmmd -

ase Wy | (B L s Uosediod as4no

Page 15

[ed4y) ainssald Lo

CIR1194/08



6 ARM SELF BORING PRESSUREMETER

TEST RECORD SHEET
Site Date Day Borcholc Test Depth to Test Centre
{ below ground Jevel )
Senrmek Pones iﬂ#fdg TR, Rio2 2 F N
Weather:- ForoT Matenal:-
Water Drilling | DrillingEnd | Distance | DriliRate | Ram Pressure
table Start
. ) A" 3T b M (2o My po
Ground level :- Onentation:-
Water | Inst.OD | Shoe GD | Cutter Cutter position Probe Reference
Press. Type
ok T | Bl [mee | Sem TN
Drilling Remarks -

Strain Rate | Press. Rate | Cycle Time | Gas Bottle | Battery | PPC Type | Max Pressure Cap.

YA SRR PEAN byse | 2epfl | lo.2u | TRAF | OO

Amil}Am2 | Am3 | Amm4 | Am5 | Am6 [ PPCA | PPCB | TPC | Date:-

N | B | €5 AL -4 [ 122 | -teyy [~ |-24La | Ground Level Zeros
Pre-drilling Zeros
Posi-drilling Zeros

~\24 Ha | —be A [~ | leF [«iod3 [ ~8Béy |-248% | Pre-fest Zeros
Ground Level Zeros

Test starts:- 1A 52 | o

Line Notes _

232 e

AAY Lo V™ | 2

Mz | Hndy Gl

3, | Lew® 2
403 [PP%
27 [ lml

Test ends;- | S, | Max Press:- | (el | |
Calibrated Data details:
Mem. Correction. | Mem. Compression. Strain Cals. Pressure Cals.
W0 17T Wenze T k| KX 4feloX |
TEST REMARKS:
Dinller: \bw

Tcstgr.: Q*\)

CAMBRIDGE INSITU, Little Eversden, Cambridge CB3 7HE Tel: (01223) 262 361 Fax: (01223) 263 947
SBP6TRS.DOC May 25%, 2001 E-mail: CamInsitu@AOL.com Web site: Cambridge-Insitu.com
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Denmark Place, London WRSBP6 Tests
B102T3 - SUMMARY OF RESULTS
[File made with WinSitu Version 1.20.1.1]

[DETAILS OF TEST]

Project . 36237

Site . Denmark Place
Borehole . BH102

Test name : B102T3

Testdate . 16 Apr 08
Testdepth : 20.00 Metres
Water table : 5.6 Metres
Ambient PWP : 141.3 kPa

Material . London Clay
Probe . Digital 6 arm weak rock self boring pressuremeter
Diameter : 88.1mm

Data analysed using average arm displacement curve

A non-linear analysis of the rebound cycles has been carried out

The file includes results from a curve fitting analysis
Analysed by RWW on 16 Apr 08
Remarks:

[RESULTS FOR CAVITY REFERENCE PRESSURE]
Strain Origin (mm) . "Arm ave=0.079"

Po from Marsland & Randolph (kPa) : "Arm ave=607.2"
Po from Lift off (kPa) . "Arm ave=430.2"

PWP versus Total Stress (kPa) . "PPC Ave=236.2"
Best estimate of Po (kPa) . "Arm ave=607.0"

[UNDRAINED STRENGTH PARAMETERS]
Gibson & Anderson 1961 - Cu (kPa) : "Arm ave=297.2"

Limit pressure (kPa) . "Arm ave=2380"
Jefferies 1988 - Cu (kPa) . "Arm ave=321.8"
Undrained yield stress (kPa) . "Arm ave=862.3"

[LINEAR INTERPRETATION OF SHEAR MODULUS G]

Initial slope shear modulus (MPa) :"Arm ave=47.7"

Axis Loop Value Mean Strain Mean Pc dE  dPc
No (MPa) (%) (kPa) (%) (kPa)

Armave 1 655 1.034 1077 0.369 242

Armave 2 49.0 3.533 1344 0.655 322

[NON LINEAR INTERPRETATION OF SECANT SHEAR MODULUS]

Axis Loop Intercept Alpha  Gradient
No (MPa) (MPa)

Armave 1 11.060 7.481 0.676

Armave 2 8449 5405 0.640

[PARAMETERS USED FOR UNDRAINED CURVE MODELLING]

AXxis is Arm ave

Strain Origin (mm) . 0.04

Po (kPa) . 487

Cu (kPa) . 320.6

Limit pressure (kPa) . 2448
Non-linear exponent . 0.676
Calculated alpha (MPa) . 7.374
G at yield (MPa) . 33.1
CIR1194/08
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6 ARM SELF BORING PRESSUREMETER TEST RECORD SHEET

Site Date Day Borehole Test Depth to Test Centre
{ below ground level )
b&mﬁ% P(_ch tb{4—’£ kf@—'j:‘ }02 % 20'0
Weather- = 8 _E[_atcnal:- Loandont  Cort
Water Drilling | Drilling End | Distance Drill Rate Ram Pressure
table Start
0% . a0 [0 1O i™ {+ {30h A Ao Sess
‘Ground level :- Orientation:-
Water | Inst.OD | Shoe OD | Cutter Cutter position Probe Reference
Press. Type
D2l %K-\ \ZS-| L er Sy "V !

Drilling Remarks: -

Strain Rate | Press. Rate | Cycle Time | Gas Bottle | Battery | PPC Type | Max Pressure Cap.

ﬁo’ﬂlm 4'(.'-3 é Y | Zm Rl 1250 | TR thPc.

Am] [Am2 | Arm3 ) Amd4 | Am S5 | Amm 6 | PPCA | PPCB | TPC | Date-

— % A1 - Go Vo | =¥ [ ‘o | —e3L |~ 923 [-2«R | Ground Level Zeros

Pre-drilling Zeros

=12y | A% [ -3\ | 3% [tz | b | =42 | — W32 | ~2aS82 | Post-drilling Zeros

Pre-test Zeros

Ground Level Zeros
Test starts:- 1O 0. |
Line Notes N N
A | ey P poeN 1. PeX
Pz | e 2 ; Ved 3
SS&[ Lol . Vet
Tesl ends- | tor4( | Max Press:- | %G P | ]
Calibrated Data details:
Mem. Cormrection. | Mem. Compression. Strain Cals. Pressure Cals,
WozoT wWien T2 14| 2% wlaled
TEST REMARKS:
Diriller: \)H N
Tesler:
esler QUQ .

CAMBRIDGE INSITU, Litfle Eversden, Cambndge CB3 7HE Tel: {01223) 262 361 Fax: (01223) 263 947
SBP6TRRS. DOC May 25%, 2001 E-mail: CamlInsitu@AOL.com Web site; Cambridge-Insitu.com
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Denmark Place, London WRSBP6 Tests
B102T4 - SUMMARY OF RESULTS
[File made with WinSitu Version 1.20.1.1]

[DETAILS OF TEST]

Project . 36237

Site . Denmark Place
Borehole . BH102

Test name . B102T4

Testdate . 16 Apr 08
Testdepth : 26.00 Metres
Water table : 5.6 Metres
Ambient PWP : 200.1 kPa

Material . London Clay
Probe . Digital 6 arm weak rock self boring pressuremeter
Diameter : 88.1mm

Data analysed using average arm displacement curve

A non-linear analysis of the rebound cycles has been carried out

The file includes results from a curve fitting analysis
Analysed by RWW on 17 Apr 08
Remarks:

[RESULTS FOR CAVITY REFERENCE PRESSURE]
Strain Origin (mm) . "Arm ave=0.020"

Po from Marsland & Randolph (kPa) : "Arm ave=447.2"
Po from Lift off (kPa) . "Arm ave=472.6"

PWP versus Total Stress (kPa) . "PPC Ave=332.1"
Best estimate of Po (kPa) . "Arm ave=566.0"

[UNDRAINED STRENGTH PARAMETERS]
Gibson & Anderson 1961 - Cu (kPa) : "Arm ave=287.0"

Limit pressure (kPa) . "Arm ave=2336"
Jefferies 1988 - Cu (kPa) . "Arm ave=288.5"
Undrained yield stress (kPa) . "Arm ave=680.3"

[LINEAR INTERPRETATION OF SHEAR MODULUS G]

Initial slope shear modulus (MPa) :"Arm ave=69.3"

Axis Loop Value Mean Strain Mean Pc dE  dPc
No (MPa) (%) (kPa) (%) (kPa)

Armave 1 62.7 1.644 1152 0.413 259

Armave 2 498 3.726 1301 0.763 381

[NON LINEAR INTERPRETATION OF SECANT SHEAR MODULUS]

Axis Loop Intercept Alpha  Gradient
No (MPa) (MPa)

Armave 1 10.021 6.662 0.665

Armave 2 9.973 6.566 0.658

[PARAMETERS USED FOR UNDRAINED CURVE MODELLING]

AXxis is Arm ave

Strain Origin (mm) . 0.02

Po (kPa) . 566

Cu (kPa) . 287.0

Limit pressure (kPa) . 2336
Non-linear exponent . 0.658
Calculated alpha (MPa) . 6.122
G at yield (MPa) . 30.0
CIR1194/08
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6 ARM SELF BORING PRESSUREMETER TEST RECORD SHEET

Sitc Date Day Borehole Test Depth to Test Centre
( below ground leve] )
Dernask Pud|lelalod | WEN | 102 4 2 o
Weather:- o~ Material:- Lot ST
Water Drilling | Drlling End |  Distance Dirill Rate Ram Pressure
table Start
S sy | 150 | tml [ tnfReaw| o 8aex
Ground level :- Oricntation:- AR
Water | Inst.OD | Shoe OD | Cutter Cutter position Probe Reference
Press. Type _
LY
20 | - | Y81 I PR £ Brete Menet?
Drilling Remarks:-

Strain Rate | Press. Rate | Cycle Time | Gas Bottle | Ballery | PPC Type | Max Pressure Cap.

lZ/n.u NEAY bsve | [20RAR | 12252 | T (erf
Am1 | Am?2 | Arm3 | Amm4 | Arm5 | Am 6 | PPC A | PPCB | TPC | Date:-
| BS [-sF | BB | AL | v | 2wag | ~U4 | -245) | Ground Level Zeros
Pre-drilling Zeros
Post-drilling Zeros
" 24 [ =2 2% {~1® | % [-A%4 [-¥TL |—2430 | Pre-test Zeros
- Ground Level Zeros

Test starts:- S0 I_
Line Notes

9N | Ll | Pas

420 | Pe4

AN | P L Pl

S| P,

Testends:- | (S'3AX | |[MaxPress- | Wiz welbe |

Calibrated Data details:
Mem. Comrection. | Mem. Compression. Strain Cals. Pressure Cals.

Wolte ™l | wione T2 tola oY vt fa N
TEST REMARKS:

Diriller: \M

Tesl(.e-nj: E) -O

CAMBRIDGE INSITU, Little Eversden, Cambridge CB3 7HE Tel: (01223) 262 361 Fax: {01223) 263 947
SBP6TRS.DOC May 25™ 2001 E-matl: CamInsim@AOL.com Web site: Cambridge-Insitu.com
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Denmark Place, London WRSBP6 Tests
B102T5 - SUMMARY OF RESULTS
[File made with WinSitu Version 1.20.1.1]

[DETAILS OF TEST]

Project . 36237

Site . Denmark Place
Borehole . BH102

Test name . B102T5
Testdate : 17 Apr 08

Testdepth : 33.00 Metres
Water table : 5.6 Metres
Ambient PWP : 268.8 kPa

Material . Lambeth Group - clay
Probe . Digital 6 arm weak rock self boring pressuremeter
Diameter : 88.1mm

Data analysed using average arm displacement curve
A non-linear analysis of the rebound cycles has been carried out
The file includes results from a curve fitting analysis

Analysed by RWW on 18 Apr 08
Remarks: Reddish/Grey clay, very stiff - SAF

[RESULTS FOR CAVITY REFERENCE PRESSURE]
Strain Origin (mm) . "Arm ave=0.420"

Po from Marsland & Randolph (kPa) : "Arm ave=839.5"
Po from Lift off (kPa) . "Arm ave=849.5"

PWP versus Total Stress (kPa) . "PPC Ave=358.4"
Best estimate of Po (kPa) . "Arm ave=1006.0"

[UNDRAINED STRENGTH PARAMETERS]
Gibson & Anderson 1961 - Cu (kPa) : "Arm ave=664.7"

Limit pressure (kPa) . "Arm ave=4962"
Jefferies 1988 - Cu (kPa) . "Arm ave=658.5"
Undrained yield stress (kPa) . "Arm ave=1279.6"

[LINEAR INTERPRETATION OF SHEAR MODULUS G]

Initial slope shear modulus (MPa) :"Arm ave=79.4"

Axis Loop Value Mean Strain Mean Pc dE  dPc
No (MPa) (%) (kPa) (%) (kPa)

Armave 1 1126 0.250 1759 0.489 552

Armave 2 96.0 2.253 2358 0.796 767

[NON LINEAR INTERPRETATION OF SECANT SHEAR MODULUS]
Axis Loop Intercept Alpha  Gradient
No (MPa) (MPa)
Armave 1 23503 16.624 0.707
Armave 2 20.866 14.296 0.685

[PARAMETERS USED FOR UNDRAINED CURVE MODELLING]
AXxis is Arm ave

Strain Origin (mm) ;042

Po (kPa) . 1006

Cu (kPa) . 664.7

Limit pressure (kPa) . 4962
Non-linear exponent . 0.685
Calculated alpha (MPa) . 14.424
G at yield (MPa) . 59.3
CIR1194/08
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¢ ARM SELF BORING PRESSUREMETER TEST RECORD SHEET
Site Date Day Borehole Test Depth to Test Centre
{ below ground level )
B3ahaic Peeg lafof [Truak RBioz S L™
Weather- ¢ Material:- € Ay Rprd Ep. ¥ - a““g*(“!ﬁ?‘?
Water Drilling | Drilling End |  Distance Drill Rate Ram Pressure
table Start
>
. H“ 12-2y L= S /401‘!.-\3 T o Bmer .
Ground level :- | Orientation:-
Water | Inst.OD | Shoe OD | Cutter Cutter position Probe Reference
Press./| Type
ekl | X | &y [ Ree | Ao R s PR
Drilling Remarks:- QB\‘F-'?-\cm.r' — P Bocke SouTe A SV T |
Strain Rate | Press, Rate | Cycle Time | Gas Bottle | Battery | PPC Type | Max Pressure Cap.
L
Tobim | 4G LiFe | 2R [ 14T [T 1o+ Py
Aml JAm2 | Am3 | Am4 {AmS | Am 6 |PPCA | PPCB | TPC | Date:-
o | ¥y ] -Gl | - | ~-¥3 | 120 | —to 22| -l | 2433 | Ground Level Zeros
. Pre-dalling Zeros
-z | H -5 | 3% | Al (R | -20¥ | ¥ |-244| | Post-drilling Zeros
) Pre-test Zeros
Ground Level Zeros
Test starts:- 123X |
Line Notes
IR PR _ .
‘)rrle LepV '?P_? —— e.e«&& e \)QA el e-/h-:t A\.: lW\P .
I e~y XS AP
Y| L 2 PRT
N3] tex
Rba | wnaled
Testends- | 'S &= [ Max Press- | 3% ¥ |
Calibrated Data deiails:
Mem. Comrection. | Mem. Compression. | Strain Cals. Pressure Cals.
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Denmark Place, London WRSBP6 Tests
B102T6 - SUMMARY OF RESULTS
[File made with WinSitu Version 1.20.1.1]

[DETAILS OF TEST]

Project . 36237

Site . Denmark Place
Borehole . BH102

Test name : B102T6

Testdate : 18 Apr 08
Testdepth : 43.00 Metres
Water table : 5.6 Metres
Ambient PWP : 366.9 kPa

Material . Lambeth Group - clay/sand
Probe . Digital 6 arm weak rock self boring pressuremeter
Diameter : 88.1mm

Data analysed using average arm displacement curve
A non-linear analysis of the rebound cycles has been carried out
The file includes results from a curve fitting analysis

Analysed by RWW on 18 Apr 08
Remarks:

[RESULTS FOR CAVITY REFERENCE PRESSURE]
Strain Origin (mm) . "Arm ave=0.054"

Po from Marsland & Randolph (kPa) : "Arm ave=976.0"
Po from Lift off (kPa) . "Arm ave=1017.3"

PWP versus Total Stress (kPa) . "PPC Ave=310.3"
Best estimate of Po (kPa) . "Arm ave=1017.0"

[UNDRAINED STRENGTH PARAMETERS]
Gibson & Anderson 1961 - Cu (kPa) : "Arm ave=1748.7"

Limit pressure (kPa) . "Arm ave=9854"
Jefferies 1988 - Cu (kPa) . "Arm ave=1047.3"
Undrained yield stress (kPa) . "Arm ave=2218.9"

[LINEAR INTERPRETATION OF SHEAR MODULUS G]

Initial slope shear modulus (MPa) :"Arm ave=115.1"

Axis Loop Value Mean Strain Mean Pc dE  dPc
No (MPa) (%) (kPa) (%) (kPa)

Armave 1 261.8 1.569 3258 0.325 852

Armave 2 2312 3.632 4269 0.571 1324

[NON LINEAR INTERPRETATION OF SECANT SHEAR MODULUS]

Axis Loop Intercept Alpha  Gradient
No (MPa) (MPa)

Armave 1 57.681 42590 0.738

Armave 2 55721 39.838 0.715

[PARAMETERS USED FOR UNDRAINED CURVE MODELLING]
AXxis is Arm ave

Strain Origin (mm) . 045

Po (kPa) . 1502

Cu (kPa) . 1082.6

Limit pressure (kPa) . 8366
Non-linear exponent . 0.715
Calculated alpha (MPa) . 37.064
G at yield (MPa) . 151.6
CIR1194/08
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6 ARM SELF BORING PRESSUREMETER TEST RECORD SHEET

Site Date Day Borehole Test Depth to Test Centre
{ below ground level )

DEmaeie. Poaes | 194168 | Eea o2 G A%

Weather- o gecas< Material= /B ~ Covtmesly SA-b feivn
Water | Drlling | Drilling End|  Distance Drill Rate Ram Pressure
table Start

7| WeS |1t 40 (v | S| (P Baer

Ground level - Orientation:- &

Water | Inst OD | Shoe OD | Cutter Cutter position Probe Reference

__Press. Type 7

2P | LY. 1K |[drer N R ¥ S

Drilling Remarks:- ¢ oy 8w 32 - SahRondd R¥hwis w
Strain Rate | Press. Rate | Cycle Time | Gas Bot(le | Batiery | PPC Type | Max Pressure Cap.

~ el Corxeat.| 6XF¢_ | Senkns| 2.5 TR -u::\‘lP\ ‘
Arml |Am?2 | Arm3 | Arm4 | Arm5 | Amm 6 | PPC A | PPCB | TPC | Date:-

~loT| LY | =3 | 2k | Rz | \Bo [“leze | -\ | 244 | Ground Level Zeros
Pre-drlling Zeros

Post-drilling Zeros

-2 | 3% [~86 | 24 |23 | w2y | -Qea | -(4S | -2aay| Pre-test Zeros
Ground Level Zeros

Test starts:- 1\, 30|
Line Notes
Jt Hents |

A& Leob |
GAG | et X
688 | Lt 2
3N [ waleed

Testends:- | 127 B\ | Max Press-- | £33 P |
Calibrated Data details:
Mem. Correction. | Mem. Compression. Strain Cals, Pressure Cals.

BT | WDl R T2 (64 lo @ /4 {0y
TESTREMARKS: [ (e fpve | & verd Pm? W Ponra

% STn e damang Pl Lews = xeumat o]
c)‘omk ‘ Driller: W

CAMBRIDGE INSITU, Little Eversden, Cambnidge CB3 7HE Tel: (01223) 262 361 Fax: (01223) 263 947
SBPSTRS.DOC May 25", 2001 E-mail: CamInsitu@AOL com Web site: Cambridge-Insitu.com
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Denmark Place, London WRSBP6 Tests
B102T7 - SUMMARY OF RESULTS
[File made with WinSitu Version 1.20.1.1]

[DETAILS OF TEST]

Project . 36237

Site . Denmark Place
Borehole . BH102

Test name : B102T7

Testdate : 21 Apr 08
Testdepth : 47.90 Metres
Water table : 5.6 Metres
Ambient PWP : 0.0 kPa

Material . Upnor Beds
Probe . Digital 6 arm weak rock self boring pressuremeter
Diameter : 88.1mm

Data analysed using average arm displacement curve
A non-linear analysis of the rebound cycles has been carried out

Analysed by RWW on 22 Apr 08

Remarks: Shoe edge and CHL badly damaged by gravel. Material gravelly, silty, greenish sand.

[RESULTS FOR CAVITY REFERENCE PRESSURE]

Strain Origin (mm) . "Arm ave=2.016"

Po from Marsland & Randolph (kPa) : "Arm ave=1389.5"
Best estimate of Po (kPa) : "Arm ave=1390.0"
[UNDRAINED STRENGTH PARAMETERS]

Jefferies 1988 - Cu (kPa) . "Arm ave=722.9"
Undrained yield stress (kPa) . "Arm ave=2051.2"

[DRAINED ANALYSIS OF SANDS - HUGHES et al 1977]
Constant volume friction angle (°) : 32.0

Angle of internal friction (°) : "Arm ave=39.3"
Dilation angle (°) : "Arm ave=9.0"
Gradient of log-log plot . "Arm ave=0.448"

[LINEAR INTERPRETATION OF SHEAR MODULUS G]

Initial slope shear modulus (MPa) :"Arm ave=79.1"

Axis Loop Value Mean Strain Mean Pc dE  dPc
No (MPa) (%) (kPa) (%) (kPa)

Armave 1 205.7 0.423 1568 0.278 573

Armave 2 2085 2111 2985 0.577 1208

[NON LINEAR INTERPRETATION OF SECANT SHEAR MODULUS]
Axis Loop Intercept Alpha  Gradient
No (MPa) (MPa)
Armave 1 29.940 20.126 0.672
Armave 2 41.164 28.039 0.681

CIR1194/08
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Effective pressure (kPa)

Effective pressure vs Cavity strain
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Volumetric strain (%)

Volumetric strain vs Shear strain
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Angle (degree)

Angles of friction and dilation vs Shear strain

70

60

50 A

40 -

30

20 A

10 A

-10 -+

@ Phi load
H Dil load
@ Phi unload
A Dil unload

-20

0.0

Shear strain (%)

)
He
)
] @
u
o,.‘
)
m
9. u
L
«.W % . ®
m
m
- u
m
Ay m ] l'
A m
AAAAA A u
B102T7
47.90mBGL
April 21, 2008
2.0 3.0 4.0 50




Shear stress (kPa)

Shear stress vs Shear strain
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Stress ratio
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Shear stress (kPa)

Shear stress vs Normal stress

2500
Friction Angle : 36.9 Deg
Dilation Angle : 5.9 Deg
2000 - ®
1500 - (7]
® 9 ...“‘.Q.." Py
@ Load -
B Unload _’ [ |
= = Friction angle gl "B L .--. ]
1000 ~
mu® -
[ | o
@
500 !
@ B102T7
@ 47.90mBGL
‘ April 21, 2008
0 CJ T T .\ T T
0 500 1000 1500 2000 2500

Normal stress (kPa)

3000



6 ARM SELF BORING PRESSUREMETER TEST RECORD SHEET
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Denmark Place, London WRSBP6 Tests
B102T8 - SUMMARY OF RESULTS
[File made with WinSitu Version 1.20.1.1]

[DETAILS OF TEST]

Project . 36237

Site . Denmark Place
Borehole . BH102

Test name : B102T8

Testdate : 22 Apr 08
Testdepth : 50.00 Metres
Water table : 5.6 Metres
Ambient PWP : 0.0 kPa

Material : Thanet Sand
Probe . Digital 6 arm weak rock self boring pressuremeter
Diameter : 88.1mm

Data analysed using average arm displacement curve
A non-linear analysis of the rebound cycles has been carried out

Analysed by RWW on 5 Jun 08
Remarks: Drilled in quickly, but some gravel in hole so test is disturbed. Some PWP response in plastic phase.

[RESULTS FOR CAVITY REFERENCE PRESSURE]

Strain Origin (mm) . "Arm ave=2.100"

Po from Marsland & Randolph (kPa) : "Arm ave=1089.2"
Best estimate of Po (kPa) : "Arm ave=1089.0"
[UNDRAINED STRENGTH PARAMETERS]

Jefferies 1988 - Cu (kPa) . "Arm ave=960.7"
Undrained yield stress (kPa) . "Arm ave=4309.1"

[DRAINED ANALYSIS OF SANDS - HUGHES et al 1977]
Constant volume friction angle (°) : 32.0

Angle of internal friction (°) : "Arm ave=42.3"
Dilation angle (°) : "Arm ave=12.9"
Gradient of log-log plot . "Arm ave=0.492"

[LINEAR INTERPRETATION OF SHEAR MODULUS G]

Initial slope shear modulus (MPa) :"Arm ave=66.1"

Axis Loop Value Mean Strain Mean Pc dE  dPc
No (MPa) (%) (kPa) (%) (kPa)

Armave 1 175.1 -0.170 1541 0.490 860

Armave 2 2558 0.934 2653 0.402 1030

[NON LINEAR INTERPRETATION OF SECANT SHEAR MODULUS]
Axis Loop Intercept Alpha  Gradient
No (MPa) (MPa)
Armave 1 86.836 75.547 0.870
Armave 2 59452 43718 0.735

CIR1194/08 Page 1



WRSBP6 Tests

Denmark Place, London

[2e) Uiedis ApseD

(]

a0 iy ZZ ||
sallapy 00 0S|
olz0La |y
Heam Wie g enfig ||

L1 L __ L.

aaE WY aUNESaU 2101 SA LIRS Al

Page 2

CIR1194/08



WRSBP6 Tests

Denmark Place, London

[ puawanedsg eipey

]
[ueis Jeays]u .

wiay | ubug
BdHE JOTF DAL+ 0d
BdH | BELE DAL
ed4Z 501 ¢ 0d
edy | BOCK & id

EdW |99 © 19
S1IN534

a0 idy g

sallaly 0005

BLZ0lLE
Jalawainssald Buuog Jas yoo0) Heam Wle g |eubig

R N PSR IR

aal Wy 2R L) Ydiopuey pue puesaep

T oor v
009t
T a0g
000

1 ooo' e
ooz #

Page 3

CIR1194/08



[kt Jeays]un

Page 4

WRSBP6 Tests

Denmark Place, London

o vl

m B0y 77

......................... sallal 000S [

......................... aleola(f

" Jalawainssasd Buuog jas yaod yeasm wie g |enbig

.............................. : Hoos's

............. . S S |
| . L . |

............. T B A T ..
: : * : :

............. A e

............. e

| edwzomsna| N . S |

'21INS3Y m m o .

i WY (206 ) salayan

[ed4y) ainssald Lo

CIR1194/08



WRSBP6 Tests

Denmark Place, London

ml

[uess dooylu

o

on iy 77
sallal 00'0s

BlZoLe
Jalawainssald Bunog Jlas yo0) yeam WIe g |eubig

671 1 aliue uone)d

o7 alfiue uonang

CEF 0 - BIpED

L07E - alfiue uoaw |enpisay
Bd¥ 0'0  aanssald Jalem uaiquy
BLN=34

1592

164&

1564

[2=als aAaay glu

7588

TE%

158

e

| 5Fe

5%

1558

AUy DAL | 2 sayiny

Page 5

CIR1194/08



WRSBP6 Tests

Denmark Place, London

[ puawanedsg eipey

B0 20s FALN o'z SOc roc c0e
I sz o
i LN EL I 1[I = S P
alznLgl m
| 1a1awainssasd Buuog Jjas ool yeasm wie q epfigb-r-------- oo

e4¥093 | §58415 |BlOL
o 0GF 0 - WIES Jeays
caaha o azig

BdH LS| | 558418 |BlOL
w0410 UIEdS AlaeD
Juod-piw 812k

BN 'SLL AN
SELNE3d ff

anE Wiy o | dooT £210A0 pRORURRON W0 SNNp0W eans

[ed4y) ainssald Lo

Page 6

CIR1194/08



WRSBP6 Tests

Denmark Place, London

[ puawanedsg eipey
5ET FET ESE
L L " L M

- on iy 77
sallal 00'0s

al70Le

latawainssaid Buuog as yo0d Heas wie g eubig

B4HO0E0]  §58415 |BlOL
o Z0F 0 ¢ WEelS Jeays
caaha o azig
BE4HESTT | 558418 |BlOL
YFEGD - UIEAS AlMED
Juod-piw 812k
BdINE S50 - AND
BLNE34

anEe Wiy | 7 dooT 221040 pRO[URROIN W0 SNNp0W ealys

[ed4y) ainssald Lo

Page 7

CIR1194/08



WRSBP6 Tests

Denmark Place, London

[uess teayslu

a- s 2 B
[ awaneds] ey m m m
= z " " !
! ' o = : : |
|||||| ﬂlllllllllll.ll.ﬂﬂ. |_H__“_N_....Mf 1 1 ]
" o2 e® CE : " |
...... R+ 2l aR M1 UL = " " |
Lo e e T RS S EREEEERr AU REREEEERER R 1 7
...... o @ fong £ " " "
._..,.—u. .._ 1 [a1] ' 1 ]
Ol g® _ = " " "
.m.b%-i ......... SRR | 00l 5 : : "
| : 2, ' : |
| doo - elep a0in0s m _ m
m m m m 5
' ] ] ' e
........................ e i AR -8 ]
| : : | o
m m m m m
1 1 1 1 [a1]
" _ : " 8
B4 /FS S, | UEISUOD S5a4)5 Jealys
........................ edwaEg 9 © U] dadaw|l
" m 028°0 : (e12q) Walpeig
_ " =L1N=34
m m g04dy 72
salEn 0005
" " Ble0lg
Jatlawainssald Auuog yas yood Heam wie g enbig

a2 WY © | doo (56 L) (LA, ple uoyog

Page 8

CIR1194/08



WRSBP6 Tests

Denmark Place, London

ml

[uess teayslu

S 95C PS5

[ awaneds] ey
TET ST [ ey ¥
Lo

ek | -

S 00z'z
" ﬁaﬁ _

T A

o

F

007 - EjEn 80RO

]
]
4
1
]
]
]
1
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
-
]
]
]
]
]
]
]
]
1
]
]
]
]
]
]
1
]
]
]
]
]
]
]
1
]
L

R = o0

gy

Jalawainssald Buuog Jlas ¥aod Heam wie g enbig

E4IMEL L EF - JHEISUOD SSal]S Jealyy
edWZSE 65  (U) wdada

So/'0 C (Blag) WaIpeID)

517N1534

a0 dy g7

sal8l 0005

817019

a2 WY |7 do0 (56 L) 2|, ple uoyog

[z=aus |epe gl

Page 9

CIR1194/08



WRSBP6 Tests

Denmark Place, London

pElenofeD - T 81240 —
panzeaw - 7 8[0A0 M
PElnIED - | 224D —
PEAnEEs - | a0AD -

el Jeays aued o

Lo Laora Loaora
L o oo b llliloiliiiiioiioiioiioo-oo- oz
a0 4y Zz|f or
T T salapy 00°05|} o
eLila g oo
" ! jaawainssald Buuog Jas yao yeas wie g enbig

s5ei0
080

JuaIpEIg)

ALLEF T
LFSEL
(edwy) O

lelsuog  ajakyg

gl dWYYYd AT 43AM0d

A LWL © LIS YA SEDULIES L0 U0e A

(24 snnpow Jeays

Page 10

CIR1194/08



Effective pressure (kPa)
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Volumetric strain vs Shear strain
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Angle (degree)

Angles of friction and dilation vs Shear strain
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Shear stress (kPa)

Shear stress vs Shear strain
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Stress ratio

Stress ratio vs Shear strain
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Shear stress (kPa)

Shear stress vs Normal stress
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6 ARM SELF BORING PRESSIIREMETER TEST RECORD SHEET
Site Date Day Borehole Test Depth to Test Centre
{ below ground level )
DE M ARAT {
Proes  |2fafog | TU, (b2 P Som .
Weather'- o0 o Material:- T NI P
Water Drilling | Drilling End Distance Drill Rate Ram Pressure
table Start
ki %2, €. | L | a0 Bees
Ground level :- e Oricntation- g
Water | Inst.OD | Shoe OD | Cutter Cutter position Probe Reference
Press. Type
Yo %YL 1S \ Y ee Evr B \ﬁm..u..}-t
Drilling Remarks;-
Strain Rate | Press. Rate | Cycle Time | Gas Bottle | Battery { PPC Type | Max Pressure Cap.
—_— Flaorp v e — Q\&R mM. 29 Te~T lth\_ ,
AmmI |AmZ | Am3 ) Armd | Arm5 | Arm 6 | PPCA | PPCB | TPC | Date:-
~loT Lo | =X | 434 | ~8e | vz [w102y |—2] |-2a4aN [ Ground Level Zeros
Pre-drilling Zeros
Post-drilling Zeros
ad 11¢) I =3¢ | A\ ~Xe | W ~4o% | -8B\ |-26a7X | Pre-test Zeros
Ground Level Zeros
Test starts:- &2, | —]
Line Notes
A3 | By 2nb .
€% | leo® | Q= eV,
224 Heats 2.0
2% | Lalead
Testends:- | rL'd,. [ Max Press-- | SN [EA_ |
‘Calibrated Data details:
Mem. Comrection. | Mem. Compression. Strain Cals. Pressure Cals.
o 136T WLZeT 2 6]« (0¥ Wiz lo¥
TEST REMARKS: . N
xr-:\-.\.k;& et MGIMQ\*\—\I kh’\k Se L2
%wk‘—‘ ‘M-. \/\J\_,_ —_ l_:’m)—( cglouxre.? ‘-\—L’—«Lﬂ_
Sigw:..[g‘\c 1¢ (K-;I\At\nb\dkc ~— é*‘ SYD\_(\—F Driller: bbgb-‘
4*7 T o™ U, AAS RN —*R Tester: o
Not6 Ped  MBpouie 'n BLadvic XWalE

CAMDRIDGE INSITU, Little Eversden, Cambridge CB3 7HE Tel: (01223) 262 361 Fax: (01223) 263 947
SBPSTRS DOC May 25™ 2001 E-mail: CamInsitu@AOL.com Web site; Cambridge-Insitu.com
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Denmark Place, London WRSBP6 Tests
B102T9 - SUMMARY OF RESULTS
[File made with WinSitu Version 1.20.1.1]

[DETAILS OF TEST]

Project . 36237

Site . Denmark Place
Borehole . BH102

Test name : B102T9

Testdate : 22 Apr 08
Testdepth : 51.00 Metres
Water table : 5.6 Metres
Ambient PWP : 0.0 kPa

Material : Thanet Sand
Probe . Digital 6 arm weak rock self boring pressuremeter
Diameter : 88.1mm

Data analysed using average arm displacement curve
A non-linear analysis of the rebound cycles has been carried out

Analysed by RWW on 5 Jun 08
Remarks: Nice test

[RESULTS FOR CAVITY REFERENCE PRESSURE]

Strain Origin (mm) . "Arm ave=0.674"

Po from Marsland & Randolph (kPa) : "Arm ave=1434.3"
Best estimate of Po (kPa) . "Arm ave=1434.0"
[UNDRAINED STRENGTH PARAMETERS]

Jefferies 1988 - Cu (kPa) . "Arm ave=1518.6"
Undrained yield stress (kPa) . "Arm ave=3023.8"

[DRAINED ANALYSIS OF SANDS - HUGHES et al 1977]
Constant volume friction angle (°) : 32.0

Angle of internal friction (°) : "Arm ave=38.2"
Dilation angle (°) . "Arm ave=7.6"
Gradient of log-log plot . "Arm ave=0.432"

[LINEAR INTERPRETATION OF SHEAR MODULUS G]

Initial slope shear modulus (MPa) :"Arm ave=103.5"

Axis Loop Value Mean Strain Mean Pc dE  dPc
No (MPa) (%) (kPa) (%) (kPa)

Armave 1 268.4 0.095 1679 0.225 604

Armave 2 286.8 0.846 2893 0.402 1156

Armave 3 285.8 2.029 4116 0.687 1971

[NON LINEAR INTERPRETATION OF SECANT SHEAR MODULUS]

Axis Loop Intercept Alpha  Gradient
No (MPa) (MPa)

Armave 1 109.189 92.847 0.850

Armave 2 118.310 98.467 0.832

Armave 3 117.864 95.277 0.808

CIR1194/08
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Digital 6 arm weak rock self boring pressuremeter test Manassero (1989) analysis for sands Denmark Place

Effective pressure vs Cavity strain
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Digital 6 arm weak rock self boring pressuremeter test Manassero (1989) analysis for sands Denmark Place

Volumetric strain vs Shear strain
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Digital 6 arm weak rock self boring pressuremeter test Manassero (1989) analysis for sands Denmark Place

Angles of friction and dilation vs Shear strain
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Denmark Place

Digital 6 arm weak rock self boring pressuremeter test Manassero (1989) analysis for sands

Shear stress vs Shear strain
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Denmark Place

Digital 6 arm weak rock self boring pressuremeter test Manassero (1989) analysis for sands

Stress ratio vs Shear strain
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Digital 6 arm weak rock self boring pressuremeter test Manassero (1989) analysis for sands

Shear stress vs Normal stress

Denmark Place
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6 ARM SELF BORING PRESSUREMETER TEST RECORD SHEET

Site Date Day Borehole Test Depth to Test Centre
{ below ground level )
Saovid Poprin
2lafX | TR | oz 1 Sim
Weather:- So ~ ' Material: - TUA ISP _;
Water Drilling | Drilling End | Distance Drill Rate Ram Pressure
table Start N
S-6 1665 | teram | Im M zen o | EOEARN
Ground level - Orientation:- Y-
Water | Inst OD { Shoe OD | Cutter Cutter position Probe Reference
Press. Type

1R BN B\ (3R ee |She Race | Moty
Drilling Remarks:- SrsebY — cox- Brcl LB
Strain Rate | Press. Rate | Cyclc Time [ Gas Bottle { Battery | PPC Type | Max Pressure Cap.

— TARUAe 4— E83 |T — T tor¥e.

Arml | Am2 | Aitm3 | Arm4 | Arm S5 | Amm 6 | PPCA | PPCB | TPC | Date:-

12 | A3 IR | AL | =94 | WL | S | 23 |=243% | Ground Level Zeros
Pre-drilling Zeros

Post-drilling Zeros

— 1] 43| -FH | AL | U Wl | € | N33 | -24% | Pre-test Zeros
Ground Level Zeros

Test starts:- 6 2. |
Line Notes o

| 3a Ver X ZI"lfe_

S EEZS3 A ] Gz AT bl
262 | Bend R.AS Nk R
20 | Loel 2 <= 2A2flio
Y [ Herd S b

4 | Leo® 2 S - 28 Nk

AY [unaloved |

Testends- | 'Y o | Max Press- | AdBAY |

Calibrated Data deiails:
Mem. Comrection. | Mem. Compression. Strain Cals. Pressure Cals.

ST W] WWotdetTr e /4 (oa& II/A-{O'{

TEST REMARKS: En vy b\': \Ju:‘ co Nt SMS\ CD\“( .
Sbl&\.z\}\- Psp qw& A :.-..& Qm‘:.*c&c_ Puede
Co !‘LLo Vel e ta ; AT ene A\ — X Diiller: Yo _

Ec«g,},._ e Ny \,5?' Tester: Eu\.i ‘

CAMBRIDGE INSITU, Little Eversden, Cambridge CB3 7IIE Tel: (01223) 262 361 Fax: {01223) 263 947
SBPSTRS.DOC May 25™ 2001 E-mail; CamInsitu@AQOL.com Web site: Cambridge-Insitu.com
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