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A list of testsin this borehole

01/04/06

05/04/06

05/04/06

07/04/06
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10/04/06

12/04/06
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5.0m

6.1m

8.0m

10.0m

20.0m

25.0m

37.5m

50.8m

67.6m

80.4m

Brown Clay

Clay and gravel
Clay and gravel
Coarse sand

Grey Clay

Grey Clay

Silty sand

Chalk (with flints)
Limestone

Phyllite



Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011

B1T1 01/04/06 5.0m Brown Clay

1. Testrecord sheet

2. Results summary

3. Plot of expansion versus pressure — all arms

4. Plot of expansion versus pressure — arm average

5. Plot of all pressure cells versus time

6. Plot of Marsland and Randolph procedure

7. Gibson and Anderson plot, giving Cu and P from loading curve

8. Jefferies plot, giving Cu from unloading curve

9. Plot of Reload Loop 1, with linear modulus line

10. Plot of Reload Loop 2, with linear modulus line

11. Plot of Reload Loop 3, with linear modulus line

12. Bolton and Whittle plot of reloading part of Loop 1, giving nonlinearity
coefficients

13. Ditto for Loop 2

14. And again for Loop 3

15. Plot of Shear modulus versus Shear strain for alleload loops

16. Plot of strain versus pressure, with computed curvand field data



3 ARM SELF BORING PRESSUREMETER - ° ° TEST RECORD SHEET

SITE DATE | DAY | BOREHOLE | TEST

Depth to test cenire

Rl TAN t Al -] AU { {

;—-.,,...-p

MATERIAL: .7~ ceday | Site Weather: | sear~~ 3~

Water Table | Drilling Start { Drilling End | Distance | Dnll rate

Ram Pressure

{175 -5 | 1Pmr| &)

Ly o

Orientation:

Water Press. | Probe Dia. Shoe Dia. Drilf Bit Bit Location | Probe Ref.

- B~ FDrnrn 7 A ~ Fea S| D oere €

Drilling remarks.  Coup ALwse

Strain Rate { Press. Rate | Cycle Time | Gas Bottle | Battery V| PPC Type | Mx. Press.
t%% T(e) | 5 S4cs | 38espsc| (206 | trRen & | (317
TRANSDUCER DETAILS
ARM 1 ARM?2 |ARM3 TPC PPC A PPC B
|GL Zero
Test Depth
Test Start Time | Test End Time M Pressure Reached § Disk Reference
.o e 360 « Pa__ : e
TEST NOTES
meNO Remarks
("L ARATE & — A gir 3o !
67 /TC-"“T@ ALy s i -A&M/Q}'aonf A TES
135 | A2 2 Ao irad -
St ot Arocd [ FetTEH FTo cxr”
drce  To rArre (B
{6 7 r-ﬁ.agf? i (7D
LG | Hrtd =D tuvye () - LATE & R Leo?

329 | Kotd 5D Covym (3) =PT TS - i@l Lo
T4 Vé-r:nl --f'ﬁ/ﬂ e e A X% B

o » D-h.ﬂ-( AT TE o~ ST T NG AN Ay

Ch AALTER  TEFT

Test Bngineer, | /2827 . | | Driller: | #icect
7
Membrane Correction | Membrane Compression | Arm Cals Ref, | Pressure Cals Ref. .
Co3067°2 | cCo3ol T/ ppg—tdos | 2p0-12 -0 5
GENERAL COMMENTS: l& -3 ~26
Srmaer A BT Floser o~ wrg ST o 5Cet)

CAMBRIDGE INSITU, Little Eversden, Cambridge, CBR3 7HI:



SELF-BORING PRESSUREMETER RESULTSSUMMARY SHEET

Site:- Ruritania Test :- B1T1 Test Date :- 1st April 2006

Material :- Brown clay Depth :- 5.0 mtrs Water table:- ~11 mtrs

Analysisof Insitu Lateral Stress (Po) :-

ArmAv. Curve matching procedure
Marsland and Randolph kPa 75 Po = 106 kPa

Zero offset mm 0.05 Ols = 1.13 mm

Analysis of Undrained Shear Strength (Cu) :-

Gibson and Anderson kPa 80
Pressure at failure (Pg) kPa 102
Limit Pressure (PL) kPa 505
Jefferies (unloading) kPa 48

Analysis of Shear Modulus (G) :-

Initial Modulus (Gi) MPa 17.0

Linear Analysis of Reload Loops (GR) :-
Loopl Loop2 Loop3

GRr Mpa 8.4 9.6 10.2
Co-ordinate:-

Strain % 2.1 5.9 11.6
Pressure MPa 0.15 0.2 0.24
Amplitude:-

Strain % 1.2 1.2 13
Pressure MPa 0.10 0.12 0.14

Non-linear Analysis of Reloading data :-
a MPa 0.87 1.04 1.24
B 0.597 0.605 0.611

Shear Modulus Gs (at 3 levels of shear strain) :-
(0.01%) MPa 36 40 45 Go.o1% = 56
(0.1%) MPa 14 16 18 Go.19% 23
(1%) MPa 5.6 6.4 7.4 Gio = -
Guin 14.2
at 0.3% shear strain

Test Analysed By :- PGH
Date:- April 2006

Weak Rock Self-boring Pressuremeter Tests Cambridge Insitu Ltd
Typical testsin aborehole March 2011
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Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011

B1T2 05/04/06 6.1m Clay and gravel

1. Testrecord sheet

2. Results summary

3. Plot of expansion versus pressure — all arms

4. Plot of expansion versus pressure — arm average

5. Plot of expansion versus pressure — arm pairs

6. Plot of expansion versus pressure — odd & even arms

7. Plot of Marsland and Randolph procedure

8. Plot of cavity strain versus pressure, using straizero from M&R

9. Gibson and Anderson plot, giving Cu and P from loading curve

10. Jefferies plot, giving Cu from unloading curve

11. Hughes plot, giving peak friction angle and dilatio

12. Plot of Reload Loop 1, with linear modulus line

13. Plot of Reload Loop 2, with linear modulus line

14. Plot of Reload Loop 3, with linear modulus line

15. Bolton and Whittle plot of reloading part of Loop 1, giving nonlinearity
coefficients

16. Ditto for Loop 2

17. And again for Loop 3

18. Plot of Shear modulus versus Shear strain for alleload loops

19. Plot of strain versus pressure, with computed curvand field data

20. Plot of measured and calculated curves, from Carteet al

Note that these last two plots are included, even though the results obtained are not shown
on the summary sheet. The material isa mixture, and no one modd fits properly.



TEST RECORD SHEET HIGH PRESSURE DILATOMETER
Site Dale Day Borehole Tesl Mo. Depth
prgrAanA, | slefos] g ! CEE W
Materst: Gl cia\ 11
Wealher Waler Table | Time Now Drilling End Oclantalion CHil.
(leas 1.3 [} Y yd
ping )AL (o Pocket:
Diameler Distance Rale Core Description Lenglh
o B - TN 3.5 = Pm
Wel/Dry Rig Driller Core Quality Size
_ s , {5 soved :
Preg/incrmnt | Wail Time Creep Time Cyele Time Disc No. Inst Ref Engineer
sAalLy
Zero Readings: Machine Diarmeter;

Armi1 Arm 2 Arm 3 Am 4 Arm 5 Arm 6 T/Press. Baltery
ISIF Cjelo fupl Mp 7 |rewal |- 208 |- 230558 12 18
Calibralions:

Sirain Arm Callbration Date:| 1 6/ ! £ 1 1 Test No:
Total Pressure Cell Calibration Date:} {0/ 8/ 1 J Test No:
Membrane Stifiness Calibralion Date:| / 2‘ f i1 Test No: €0faz 7i)
Mem. Comprassion Calibration Date:{  / / 2 /} I TestNo:] S4802 712
New Membrone Fited Date:l £ / 2 /1

L}n-( ﬁﬂf

‘Test Commenis: H"—A h L |'t -«,.r"\' TdH burmed  fuia bﬂﬂf lol ‘-"“’1’5@5
Yest Slans at:| 1y | T
Time ting No  |[Moles
vl hald
L1 s E{ (wpp |
A 3.1 1% Iﬁfﬁz
13 o
[7:08 Ev 7&
y %g'f {bﬁl.)
0 " J,\l:EJ
12:25 | 327 [lop &
TestEndsat:| |2 22,
Max Pressure Reached:| ¢804 A{+ .
GensralCm'nmanl,s 5
R Tecr v

lwtr P net toitd ,jlutu’\ mukru' (’cw l--_. Anil.y -
Vrgh Rudderiad

%_ )NIL ldn'.r .

poyk [
Fddue. -

CAMBRIDGE INSITU, Little Eversden, Cambridge CB23 1HE Tel: {01223) 262 364 Fax {01223) 261 947

Email: Caminsitu@aol.com

Website: Cambridge-Insilu.com



HIGH PRESSURE DILATOMETER

Site:- Ruritania Test :- B1T2

Materid :- Clay & gravel Depth :- 6.1 mtrs

Anaysis of Insitu Lateral Stress (Po) :-

Arm Av.
Marsland and Randolph kPa 340
Strain zero mm 8.2

Anaysis of Undrained Shear Strength (Cu) :-

Gibson and Anderson kPa 156
Pressure at failure (Pr) kPa 500
Limit Pressure (P.) kPa 925
Jefferies (unloading) kPa 77

Strength of Sands Analysis (Hughes, Wroth & Windle)

RESULTS SUMMARY SHEET

Test Date :- 5th April 2006

Water table:- ~11m

Friction angle at const. vol.  deg 24 (assumed)
Angle of Friction deg 24.0
Angle of Dilation deg 0
Analysis of Shear Modulus (G) :-
Initial Modulus (Gi) MPa 2.3
Linear Analysis of Reload Loops (GR) :-
Loopl Loop2 Loop3
Gr MPa 111 17.1 164
Pressure at start kPa 285 415 195
Depth of unload kPa 90 125 -125
Non-linear Analysis of Reloading data :-
a MPa 4.32 6.61 5.90
B 0853 0833 0.785
Shear Modulus Gs (at 2 levels of shear strain) :-
(0.01%) MPa 16.7 30.8 42.7
(0.1%) MPa 119 21.0 26.0

Test Analysed By :- PGH
Date :- March 2011

Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests

Cambridge Insitu Ltd

March 2011
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Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011

B1T3 05/04/06 8.0m Clay and gravel

1. Testrecord sheet

2. Results summary

3. Plot of expansion versus pressure — all arms

4. Plot of expansion versus pressure — arm average

5. Plot of expansion versus pressure — arm pairs

6. Plot of expansion versus pressure — odd & even arms

7. Plot of Marsland and Randolph procedure

8. Plot of cavity strain versus pressure, using straizero from M&R

9. Gibson and Anderson plot, giving Cu and P from loading curve

10. Jefferies plot, giving Cu from unloading curve

11. Hughes plot, giving peak friction angle and dilatio

12. Plot of Reload Loop 1, with linear modulus line

13. Plot of Reload Loop 2, with linear modulus line

14. Plot of Reload Loop 3, with linear modulus line

15. Bolton and Whittle plot of reloading part of Loop 1, giving nonlinearity
coefficients

16. Ditto for Loop 2

17. And again for Loop 3

18. Plot of Shear modulus versus Shear strain for alleload loops

19. Plot of strain versus pressure, with computed curvand field data

20. Plot of measured and calculated curves, from Carteet al

Note that these last two plots are included, even though the results obtained are not shown
on the summary sheet. The material isa mixture, and no one modd fits properly.



TEST RECORD SHEET HIGH PRESSURE DILATOMETER

Sile . Dale Day Borehole Tesi No. Depih
R TAaAntA ‘_5{“45/0 6 | THIA K 3 &
Material:  (slacal TN
Weather Waier Table | Time Now Dritling End Orignlalicn CHL
J'-ma:; / el 5.7 | {550 v/
Drilling: T ot Pockek; 7T e
Diameter Distance Rale Core Descriplion Langth
7f Mo 2 P~ ﬁé H/ Ecove .
WelDry Rig Driler Core Qualily Size
TRYE
Pres/namnt | Walt Time Creep Time Cycle Time Disc No. Inst Ref Engineer
SALLY
Zero Readings: Machine Dipmeter:
Armi 1 Arm 2 Arm 3 Arm 4 Arm 5 Arm G TIPress. Batlary
' A ) ) Ve
-1522.6 |-w$03 | WMe> |27 L2 |-23135 mrEy5112 . E v

Calbralions:

Strain Arm Calibeation Date:] [ D/ 1 /11 Test No:
Tola) Presure Cel Calibration Date:| /0 '/ ¢~ /1) Test No:
Membrane Stifness Calibeation Dale:| & /2. / i TestNoj.> 0 £ 0271/
Mem. Comprassion Calibeation Dale:| 2 / 2 / ') TestMod S 62112

New Membrane Filted Date:| # 7 Y4 /ﬁ{l
whny 7

Test Cormnments:
TestStats at:f {C G

Time Ling No__ |Noles
58 &5 HuhA - e lage pockd~ or el il
IstZr [To losp )

9.23. | I7] ol

15,24 174 20 2
1345 YA Vafow

i 9| 265 log 3

Test Ends al:| [60 &
Max. Presswre Reached:]| 6%  4fa

Geaneral Comments:

»porn TP useh

!WQ- lar > "“"“ aarer ‘”‘f“""" ocme_rl“ld“-/ﬁ:"‘/
. “"3 dupm-\" -I-c,;)- Cuﬂm C,w\fuuL T4 Dpemmr ‘SW

L)W Wh ?MM Jas MPL*WMM rl'--\ Uﬁ‘— (ah' Wﬁ‘t‘

CAMBRIDGE INSIT U, Litlie Eversden, Cambridge G823 1HE Tel: (01223) 262 361 Fax (01 223) 263 947
Email: Camsinsitug@aol.com Website: Cambridge-Ingitlu.com



HIGH PRESSURE DILATOMETER

RESULTS SUMMARY SHEET

Test Date :- 5th April 2006

Water table:- ~11m

Site:- Ruritania Test :- B1T3
Materid :- Clay & gravel Depth :- 8.0 mtrs
Analysis of Insitu Lateral Stress (Po) :-

Arm Av.
Marsland and Randolph kPa 340
Strain zero mm 14

Anaysis of Undrained Shear Strength (Cu) :-

Gibson and Anderson kPa 323
Pressure at failure (Pr) kPa 470
Limit Pressure (P.) kPa 1086
Jefferies (unloading) kPa 105

Strength of Sands Analysis (Hughes, Wroth & Windle)

Friction angle at const. vol. deg 24 (assumed)
Angle of Friction deg 35.5
Angle of Dilation deg 131

Note that the curve matching technique, based on the equations of Carter et al, predicts zero dilation.
Thisis a consequence of the much larger strain zero required to get a reasonable match.

Analysis of Shear Modulus (G) :-

Initial Modulus (Gi) MPa 1.0

Linear Analysis of Reload Loops (GR) :-

Loop 1
Gr MPa 16.3
Pressure at start kPa 510
Depth of unload kPa 170
Non-linear Analysis of Reloading data :-
a MPa 191
B 0.649

Shear Modulus Gs (at 2 levels of shear strain) :-

(0.01%) MPa 48.4
0.1%) MPa 21.6
(

Loop2 Loop3

234 255
670 370
215 -185

3.08 3.94

0.670  0.649
64.5 99.9
30.1 44.5

Test Analysed By :- PGH
Date :- March 2011

Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests

Cambridge Insitu Ltd

March 2011
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Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests

Cambridge Insitu Ltd

B1T4 07/04/06 10.0m

10.
11.
12.
13.
14.
15.
16.
17.

18.

Test record sheet

Results summary

Plot of expansion versus pressure — all arms

Plot of expansion versus pressure — arm average
Plot of all pressure cells versus time

Plot of Marsland and Randolph procedure
Hughes plot, giving peak friction angle and dilatim
Jefferies plot, giving Cu from unloading curve
Plot of Reload Loop 1, with linear modulus line
Plot of Reload Loop 2, with linear modulus line
Plot of Reload Loop 3, with linear modulus line

Plot of Reload Loop 4, with linear modulus line

March 2011

Coarse sand

Bolton and Whittle plot of reloading part of Loop 1, giving nonlinearity

coefficients
Ditto for Loop 2

And again for Loop 3

And Loop 4

Plot of Shear modulus versus Shear strain for alleload loops

Plot of measured and calculated curves, from Carteet al

Note that thislast plot isincluded, even though the results obtained are not shown on the
summary sheet. The friction angle obtained is almost identical to that from the Hughes plot.



3 ARM SELF BORING PRESSUREMETER - TEST RECORD SHEET

SITE DATE | DAY | BOREHOLE | TEST { Depth to test centre

R 1 TAN A Rl -2 P { 4 /0~
MATERIAL: Ciaese Fa~) Site Weather: £ rv—7)

Water Table | Drilling Start | Drilting End | Distance { Drill rate Ram Pressure

{3 :07% 13:27 {01 o A

——

Orientation:
Water Press. | Probe Dia.
F&—r &S -

Shoe Dis. Dl Bit Bit Location | Probe Ref
YWY Y ; ~ fess | Porecg Al

Drilling remarks:
Strain Rate | Press. Rate | Cycle Time | Gas Bottle | Battery V| PPC Type Mx Press.
U Z(t) | T | 3392256) t1-27F | TE=& (&m0 n
TRANSDUCER DETAILS
ARM 1 ARM 2 ARM 3 TPC PPC A PPCB

{GL Zero
Test Depth

Test Start Time Test Ead Time Mix Pressure Reached | Disk Reference

13:23 1 223 Ll ~la ]
TEST NOTES

Line No. Remarks

3¢ Mo d =  Covy? D

z9 st d 2> toomm (3)

(62 Aot = Lo D

229 et Cpep P

29 3 WPy )

2o Hsed =2 Cowe O

520 Dt « e & — AR S () * (%) ~ 5 S

—

Test Engincer: | o4 # "I Driller: | ~i6w&<

Membrane Correction | Membrane Compression | Arm Cals Ref | Pressure Cais Ref
Co3vt T Co3ag T fGr3-ag ~ 25 -2 03

GENERAL COMMENTS:

IALCC en P -5 Crt Pl T CemrCoigd A TEA

vy @’) — 95 SrLOCL g

CAMBRIDGE INSITU, Little Eversden, Cambridge, CB3 7THE



SELF-BORING PRESSUREMETER RESULTSSUMMARY SHEET

Site:- Ruritania Test :- B1T4 Test Date :- 7th April 2006

Material :- Coarse sand Depth :- 10.0 mtrs Water table :- ~11 mtrs

Analysisof Insitu Lateral Stress (Po) :-

ArmAwv.
Marsland and Randolph kPa 147
Zero offset mm 0.84

Analysis of Undrained Shear Strength (Cu) :-

Pressure at failure (Pg) kPa 380
Jefferies (unloading) kPa 195

Strength of Sands Analysis (Hughes, Wroth & Windle)

Friction angle a const. vol. deg 30 (assumed)
Angleof Friction deg 44.0
Angle of Dilation deg 174

Analysis of Shear Modulus (G) :-

Initial Modulus (Gi) MPa 9.6
Linear Analysis of Reload Loops (Gg) :-

Loopl Loop2 Loop3 Loop4

Gr MPa 266 449 514 7438
Co-ordinate :-

Strain % -0.1 125 38 133

Pressure MPa 0.1 0.2 0.4 0.8
Amplitude :-

Strain % 037 029 043 0.38

Pressure MPa 010 013 022 0.29

Non-linear Analysis of Reloading data :-
a MPa 104 172 223 288
B 0.858 0.852 0.859 0.845

Shear Modulus Gs (at 3 levels of shear strain) :-
(0.01%) MPa 39 67 82 120

(0.1%) MPa 28 48 59 84
(1%) MPa 20 34 43 59

Test Analysed By :- PGH
Date :- April 2006

Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011
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Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011

B1T5 08/04/06 20.0m Grey Clay

1. Testrecord sheet

2. Results summary

3. Plot of expansion versus pressure — all arms

4. Plot of expansion versus pressure — arm average

5. Plot of all pressure cells versus time

6. Plot of Marsland and Randolph procedure

7. Gibson and Anderson plot, giving Cu and P from loading curve

8. Jefferies plot, giving Cu from unloading curve

9. Plot of Reload Loop 1, with linear modulus line

10. Plot of Reload Loop 2, with linear modulus line

11. Bolton and Whittle plot of reloading part of Loop 1, giving nonlinearity
coefficients

12. Ditto for Loop 2

13. Plot of Shear modulus versus Shear strain for alleload loops

14. Plot of strain versus pressure, with computed curvand field data

15. Holding test simulation plot — matching the start ¢ the decay

16. Ditto — matching the whole decay



3 ARM SELF BORING PRESSUREMETER TEST RECORD SHEET
SITE DATE | DAY | BOREHOLE | TBST | Depth to test centre
KLy At A O8/04/06] p> A { 2O
MATERIAL: GREY eecAy |SiteWeather | ¢ o dy
Water Table | Drilling Start | Drilling End | Distance | Drill rate Ram Pressure
(3 ..% i2:35 [+ 2~ K
Water Press. | Probe Dia, Shoe Dia. Drill Bit Bit Location | Probe Ref,
. T Dy Fome TIRAB | drin saT )JMM(_
Drilling remarks: =~ A03& LFontsa Rk ~IST 27 JICL, 2k AT G4,
StmﬂRate Prm.Rate Cycle Time | Gas Bottle | Battety V. | PPC Type | Mx Press.
— . [ v v Tk k= | farrfu
TRANSDUCER DETAILS
ARM 1 ARM 2 ARM3 ITPC PPC A PPCB
IGL Zero
Test Depth
Test Start Time | Test End Time Mx Pressure Reached | Disk Reference
15 0¥ (5:5¢ IS A/ A
TEST NOTES
Line No. Remarks
£3 A fP) stssint'l — ThEw Tt | e B
*/ AR (P v Ae—ri) S gy
23 | Ace 1) tpalct b Sulde~ey ~loveih
| 35T | Woe) @D Lmm? (D _
lgo | ed o m @)
120 ooy
50 | LomiCimiaef TOIT
XY= A ~ gt D o g ey
| Test Engineer: | /7. ¢y . { Driller: | &~
| Membrane Correction | Membrane Compression | Arm Cals Ref, Pressure Cals Ref.
MoFogps™ HoF og T/ ?-F-0 % P-F -0
GENERAL COMMENTS:
PrPrC 5 AL s K ene (N_A'u [Q/JC'/‘?I)

Fax: (01223) 263947

CAMBRIDGE INSITU, Little Eversden, Cambridge, CB3 THE
Telephone: (01223)262361

E-Mail:

Camlnsitu@AOL.COM




WEAK ROCK SELF-BORING PRESSUREMETER RESULTS SUMMARY SHEET

Site:- Ruritania TesB1T5 Test Date :- 8th ARODO6
Material :- Grey clay Depth :- 20.0 mtrs Water table :- ~ 11 mtrs
Initial Pore Water Pressure :- PPC A PPC B

kPa 775 805

Analysis of Insitu Lateral Stress (Po)
Arm 1 Arm 2 Arm 3 Average Curve matching procedure

Lift-off kPa 960 975 1010 982
Marsland & Randolph kPa 1000 f Po = 780 kPa
Zero offset mm -0.01 Ols = 0.01 mm

Analysis of Undrained Shear Strength (Gu)

Gibson and Anderson kPa 235 = 225
Pressure at failure fP kPa 1090
Limit Pressure (P kPa 2115
Jefferies (unloading) kPa 225

Analysis of Shear Modulus (&)
Initial Modulus (Gi) MPa 19.9
Linear Analysis of Reload Loop ¢p:-

Loop1l Loop?2

Gr MPa  29.8 26.7
Co-ordinate :-
Strain % 0.7 1.7
Pressure kPa 1070 1175
Amplitude :-
Strain % 0.87 1.12
Pressure kPa 260 300

Non-linear Analysis of Reloading data :-

a MPa 4.43 4.26 4.17

B 0.674 0.672 0.672

Shear Modulus &(at 3 levels of shear strain) :-

(0.01%) MPa 89 87 = 85

(0.1%) MPa 42 41 40

(1%) MPa 20 19 = 19
17.3

Analysis of Holding test :- at 1.3 % shear strain

Initial Whole decay
Cu nflyr 185 253
ki x 10" m/s 1.1 17

Constant flow Permeameter test :-
Omm 200mm  400mm
Km x10¥%m/s 1.4-27 2.7-37 -
Test Analysed By :- PGH
Date :- Asg006
Weak Rock Self-boring Pressuremeter and High ReeBslatometer Tests
Cambridge Insitu Ltd March 2011
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Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011

B1T6 10/04/06 25.0m Grey Clay

1. Testrecord sheet

2. Results summary

3. Plot of expansion versus pressure — all arms

4. Plot of expansion versus pressure — arm average

5. Plot of all pressure cells versus time

6. Plot of Marsland and Randolph procedure

7. Gibson and Anderson plot, giving Cu and P from loading curve

8. Jefferies plot, giving Cu from unloading curve

9. Plot of Reload Loop 1, with linear modulus line

10. Plot of Reload Loop 2, with linear modulus line

11. Plot of Reload Loop 3, with linear modulus line

12. Plot of Reload Loop 4, with linear modulus line

13. Bolton and Whittle plot of reloading part of Loop 1, giving nonlinearity
coefficients

14. Ditto for Loop 2

15. And for Loop 3

16. And Loop 4

17. Plot of Shear modulus versus Shear strain for alleload loops

18. Plot of strain versus pressure, with computed curvand field data

19. Plot of Hold 1, showing pressure and expansion

20. Plot of creep against log time, with final trend Ine for Hold 1

21. Plot of Hold 2, showing pressure and expansion

22. Plot of creep against log time, with final trend Ihe for Hold 2



3 ARM SELF BORING PRESSUREMETER

TEST RECORD SHEET

SITE

DATE

DAY | BOREHOLE

TEST

Depth to test centre

AR TAANA

10 /6/o6

D !

6

-

~r

MATERIAL: &~ ¢ 7 ceay

S':té Wu.ther.

—
bt

Tyt g

e T

Water Table

Drilling Start

Drilling End | Distance

Drill rate

Ram Pressure

e . 22 [ ~?

e

QOrientation:

2230

Water Press.

Probe Dia.

Shoe Dia. Drill Bit

Bit Location

Probe Ref.

L i At

834243

- as—hn et

P AL

) -\-—4/:-5) 5

)

Drilling remarks:
Strain Rate

Cydle Time | Gas Bottle

Battery V

"BPC Type

Mx. Press.

Press. Rate

——

> 2,

_s.fﬂ‘-—r

Ad

T AL L

Ld”"f"g

TRANSDUCER DETAILS

ARM 1

ARM 2

ARM 3 TPC

PPC A

PPC B

Zero

Test Depth

Teat Start Time

Test End Time

F

Mx Pressure Reached

Disk Reference

l2 i R

‘o 2 & 3

* AT a7

TEST NOTES

Remarks

Line No.
s

ARy 5 (D ‘L(j}"ﬂ)ur_ur s

“-Qj\k)k/,\

F E

"

VI

T Ana S LS

L &
bo

ATrr ) My ,n g

T sl

e (£ad A n

25T

% -1,

r

CRIPLEAL Y 208 5y de

g5

J‘('.;-"-J)

emtn? i)

{8 s

o )

S

lv Y S CfF g~ )Gt (2 rros5T |

{zs5
£ 2 o~

- ) ‘r _r) ;t" -

3y Qoo

A2
284

 Dowenl ~ AL (2] D Gungan [ ltari Tincg ')

A3 AL~

DT Sl L s Tr=—r cnr &

L

L D

HIC) 2D o 8)

oo
LI )

Hoed =D (v @;)

v lnr G Moo .

Test Engineer; | .. raa

| Driller: |

*

Membrane Correction

Membrane Compression

Arm Cals Ref

Pressure Cals Ref

Ho 2,8 T3

M2F0F T

7-F-»2

F-F -0y

GENERAL COMMENTS:

. Telephone: (01223)262361

Fex: (01223) 263947

CAMBRIDGE INSITLU, Little Eversden, Cambridge, CB3 THE

E-Mait: CamlInsitu@AOL.COM



WEAK ROCK SELF-BORING PRESSUREMETER RESULTS SUMMARY SHEET

Site:- Ruritania Test:- B1T6 Test Date :- 10th April 2006

Materid :- Grey clay Depth :- 25.0 mtrs Water table :- ~11 mtrs
PPCA PPCB

Initial water pressure kPa 102 558

Analysis of Insitu Lateral Stress (Po) :-

Curve matching procedure

Average
Marsland and Randolph kPa 1000 Po = 890 kPa
Zero offset mm 0.00 Ols 0.02 mm
Analysis of Undrained Shear Strength (Cu) :-
Gibson and Anderson kPa 630 591 kPa
Pressure at failure (Pg) kPa 1446
Limit Pressure (P.) kPa 4498 4380 kPa
Jefferies (unloading) kPa 592
Analysis of Shear Modulus (G) :-
Initial Modulus (Gi) MPa 70.1

Linear Analysis of Reload Loops (GR) :-
Loopl Loop?2 Loop3 Loop4

Gr MPa 794 647 752 66.8
Co-ordinate :-
Strain % 2.1 7.1 10 8.7
Pressure kPa 2000 2330 1980 1370
Amplitude :-
Strain % 08 110 078 0.98
Pressure kPa 680 720 500 660
Non-linear Analysis of Reloading data :-
a MPa 149 138 11.2 952 13.7
B 0.709 0.701 0.668 0.658 0.701
Shear Modulus Gs (at 3 levels of shear strain) :-
(0.01%) MPa 218 217 238 222 Go.01% = 215 MPa
(0.1%) MPa 112 109 111 101 Go.1% 108 MPa
(1%) MPa 57 55 52 46 Gio 54 MPa
Gmin 52.2 MPa
Creep :- at 1.1% shear strain
Hold1 Hold2
Pressure of hold MPa 2.3 2.7
Time of hold mins 4 3

Rate &5 (=de/dlogt) % 0.8 52
Test Analysed By :- PGH
Date :- August 2006

Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011
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Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011

B1T7 12/04/06 37.5m Silty sand

1. Testrecord sheet

2. Results summary

3. Plot of expansion versus pressure — all arms

4. Plot of expansion versus pressure — arm average

5. Plot of expansion versus pressure — arm pairs

6. Plot of expansion versus pressure — odd and evemas
7. Plot of all pressure cells versus time

8. Plot of Marsland & Randolph procedure

9. Hughes plot, giving peak friction angle and dilatim

10. Jefferies plot, giving Cu from unloading curve

11. Plot of Reload Loop 1, with linear modulus line
12. Plot of Reload Loop 2, with linear modulus line
13. Plot of Reload Loop 3, with linear modulus line
14. Plot of Reload Loop 4 with linear modulus line
15. Plot of Reload Loop 5 with linear modulus line

16. Bolton and Whittle plot of reloading part of Loop 1, giving nonlinearity
coefficients

17. Ditto for Loop 2

18. And again for Loop 3

19. And Loop 4

20. And Loop 5

21. Plot of Shear modulus versus Shear strain for alleload loops

22. Plot of measured and calculated curves, from Carteet al

23. Ditto, using different parameters to get a similammatch

Thisis one of the problems with this procedure.



6 ARM SELF BORING PRESSUREMETER - TEST RECORD SHEET

Site Date Day Borehole Test Depth to Test Centre
. : (belcwgmundlevel)
LI TAUAN 228 Teels | | * IR -5 -
Weather:- 0L Material:- ._5‘((_-"(/ Py
Water | Dylling | DrillingBnd{ Distance | DrillRate Ram Pressure
-_t_able Start - ' '
~([,.q ,,5‘_-)3 i6 23 I~z Sﬁ:ﬁ:{j/‘f?" &
Ground level - | Oriéntation:~ -
Water | Inst OD | Shoe OD | Cetter | - Cutter position Probe Reference
o | pra| TG | 2o s | FRoce Y

| Drilling Remarks:-  (« 2 « do s T e eSS 'f*""a

| Straia Rute | Press. Rate | Cycle Time | Gas Bottle | Battery | PPC Type Max Pregsure Cap.

r1AAl A C 6 cccs | Gbrarn| 25w | Trats (& r1 Fa
Am1[Am2 | Am3 | Arm4 | Arm5 | Am6 | PPCA | PPCB TPC ! Date:-

: GrmmdLevolst
Zoros

T : Post-rillitg Zeros
L o225 |57 o 2200 o855 (|- oFER|- 648 F |- (033 L]- oo kot Pre-test Zeros
Test starts:- 6 :2¢l ] '

Line Notes

. |
2P | Hiold = Covy? G Al 5 r+77a X s Lparve ABsaT|
gz 4(&1—') T g (T ‘: I Ay : )
127 itoed =2 crpmw /(3 ™35 arr I )
Vet |Hotid =2ty f;f/ ~ 4 Frrria )

Zs 5~ | onAebg £RS5 =2 e G ~ ?-f--:m
225 | Dot ~ ALrr (20 517 -

Testends- | (g - &6 TMaxPress- | 9-¢ 774 |
Calibreted Data details: _
Cloos Ty |c2wds T 22 t2 - ~osT R
TEST REMARKS: _

NICE TEST | LxieA  ow” AT e
PAGSsen T/t = CHANEE SF CAS BITTLE,

UAN LSt Al T o o Tz queruMBnlla':

PRGSS en €L AT A Xreter ~7 Ex7ANS 1o N,

[

CAMBRIDGE INSITU, mﬂe Bmdm cambndg; CB3 THE Tel: (61223) 762 361 Fax: (01223) 263 947
SBP6TRS.DOC May 25" zam E@W@AOL com, Web site: Cambndge—lrmtu com,




SELF BORING PRESSUREMETER EULTS SUMMARY SHEET

Site:- Ruritania Test :- B1T7 Test Date :- 1‘?Apri| 2006
Material :- Silty sand Depth (m) :- 37.5 Water table (m) :- ~11m
Analysis of Insitu Lateral Stress (Po)

Arm Av.
Marsland and Randolph MPa 1.70

(Iterative Analysis)

Analysis of Undrained Shear Strength (Gu)

Jefferies (unloading) MPa 1.85
Pressure at failure (Pf) MPa 4.2

Strength of Sands Analysis (Hughes, Wroth & Windle)

Friction angle at const. vol. deg 32 (assumed)
Angle of Friction deg 47.3
Angle of Dilation deg 19.6

Analysis of Shear Modulus (G)

Initial Modulus (Gi) MPa 130

Reload loops :-

Linear analysis Loop 1 Loop2 Lddp Loop4 Loopbs
Reload Modulus (Gr) MPa 313 354 394 396 454
Pressure at start MPa 1.50 251 513 4.73 6.97
Depth of unload MPa 0.60 0.98 1.02 1.25 1.47

Non-linear analysis

Non-linearity coeff. ) 0.916 0.839 0.809 g.78 0.754
Shear stress coeff.a) MPa 157 117 105 100 89.5
Secant shear modulus (Gs)
0.01% shear strain  MPa 340 515 612 710 863
0.1% * “ MPa 280 355 394 435 490
1% “ MPa 231 245 254 266 278

Values at 1% are unlikely to be reached becausméterial will have failed by then.

Test Analysed By :- PGH
Date :- Febyua011

Weak Rock Self-boring Pressuremeter and High ReeBslatometer Tests
Cambridge Insitu Ltd March 2011
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Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011

B1T8 07/05/06 50.8m Chalk (with flints)

1. Testrecord sheet

2. Results summary

3. Plot of expansion versus pressure — all arms

4. Plot of expansion versus pressure — arm average

5. Plot of expansion versus pressure — arm pairs

6. Plot of expansion versus pressure — odd and evemas
7. Plot of Marsland & Randolph procedure

8. Plot of cavity strain versus pressure, using the itin zero from
the previous plot

9. Gibson and Anderson plot, giving Cu and P from loading curve
10. Jefferies plot, giving Cu from unloading curve
11. Hughes plot, giving peak friction angle and dilatio

12. Plot of Reload Loop 1, with linear modulus line

13. Plot of Reload Loop 2, with linear modulus line

14. Plot of Reload Loop 3, with linear modulus line

15. Bolton and Whittle plot of reloading part of Loop 1, giving nonlinearity
coefficients

16. Ditto for Loop 2

17. And again for Loop 3

18. Plot of Shear modulus versus Shear strain for alleload loops

19. Hughes plot, showing zero dilation at large strain

Note that although the material isbasically frictional, when it fails it does so at
constant volume.



TEST RECORD SHEET - HIGH PRESSURE DILATOMETER

SITE Date Day Borehole | Test No Depth
LUl TA1 R-5T-00 | TR { 5 So-%
Material C kAL K (4— KFltears )
Weather Water Table | Time Now | Drilling End | Orientation | CHL
o~ /1l ar v
Diameter Distance Rate Core Description Length
I i
H 3~
‘Wet/Dry Rig Driller Core Quality Size
M&LQ T35 N.Evetq 77
Pres/Incrmnt | Wait Time | Creep Time | Cycle Time | Disc No. | Operator | Engineer
— {o s5€cs DC )
ZERO READINGS: Machine Diameter
Arm 1 Arm 2 Arm 3 Amm 4 Arm 5 Arm 6 T/Press. | Battery
2| ~r9 % e —23¢3|- 2, ¢ A le-z y
SUPN-729¢ |=/¢¢ 3 |~25¢S 2|=2259 | gl oi9e.2 v
Calibrations:
Strain Arm Calibrationdate: 29 /e ¢ /o4 TestNo. g5 -
Total Pressure Celi Calibration date: 0 Test No: . I
Membrane Stiffness Calibration date: " Test No: &35 7 P
Membrane Compression Calibration date: " Test No: 2
New Membrane fitted date:
Test Comments:
Time Line No. Start Testat: /4, - ¢
e/ Hoed ~ & 17 &
(i bgv2? (7
| 6 v Moty o~ o074
(% bagry? (3
2 ¢ & oy —~ (3 P«
274 L’ (3
22 Do At
TestEndsat: /s / #
Max. Pressure reached: /& - 3 ~7/7 &
General Comments:
FAILinE ALty

CAMBRIDGE INSITU, Little Eversden, Cambridge, England CB3 7THE

Telephone: 01223 262 361

Fax:- 01223 263 947




HIGH PRESSURE DILATOMETER

Site:- Ruritania Test :- B1T8

Material :- Chalk Depth :- 50.8 mtrs
Analysis of Insitu Lateral Stress (Po) :-

Arm Av.
Marsland and Randolph MPa 3.7
Strain zero mm 2.1

Anaysis of Undrained Shear Strength (Cu) :-

Gibson and Anderson MPa 4.27
Pressure at failure (Pr) MPa 5.50
Limit Pressure (P.) MPa 26.2
Jefferies (unloading) MPa 3.68

Strength of Sands Analysis (Hughes, Wroth & Windle)

Friction angle at const. vol. deg 25
Angle of Friction deg 37.2
Angle of Dilation deg 14.2
Anaysis of Shear Modulus (G) :-
Initidl Modulus (Gi) MPa 330
Linear Analysis of Reload Loops (GR) :-
Loop 1

Gr GPa 1.02
Pressure at start MPa 591
Depth of unload MPa 1.96
Non-linear Analysis of Reloading data :-

a MPa 323
B 0.843
Shear Modulus Gs (at 2 levels of shear strain) :-
(0.01%) GPa 1.37
(0.1%) GPa 0.96

RESULTS SUMMARY SHEET

Test Date :- 7thMay 2006

Water table:- ~11m

(assumed)

Loop2 Loop3
1.07 1.03
104 134
3.58 4.74
367 366

0.842 0.838

157 1.63
1.09 1.12

Test Analysed By :- PGH
Date :- Sept 2009

Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests

Cambridge Insitu Ltd

March 2011
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Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011

B1T9 10/05/06 67.6m Limestone

1. Testrecord sheet

2. Results summary

3. Plot of expansion versus pressure — all arms

4. Plot of expansion versus pressure — arm average

5. Plot of expansion versus pressure — arm pairs

6. Plot of expansion versus pressure — odd and evemas
7. Plot of Marsland & Randolph procedure

8. Plot of cavity strain versus pressure

9. Plot of Gibson & Anderson procedure, giving Cu andP,
10. Jefferies plot, giving Cu from unloading curve

11. Plot of Reload Loop 1, with linear modulus line

12. Plot of Reload Loop 2, with linear modulus line

13. Plot of Reload Loop 3, with linear modulus line

14. Plot of Reload Loop 4 with linear modulus line

15. Plot of Reload Loop 5 with linear modulus line

16. Hughes plot, giving peak friction angle

17. Plot of Shear Stress versus Normal Stress, showikgiction Angle,
obtained from the Manassero procedure

18. Plot of measured and calculated curves, from Carteet al



TEST RECORD SHEET - HIGH PRESSURE DILATOMETER

SITE Date Day Borehole | Test No | Depth
AUkt TAnA to-5-96| Taug f q b P b
Weather T Water Table | Time Now | Drilling End | _Orientation | CHL
Hdmr’r) ' A~f2loo '-/
Drlig  ~, een & Pokdt 1o b9
Diameter Distance Rate Care Description Length
4 ] ] .
H
Wet/Dry Rig Driller Core Quality Size
Aer rret T FLEAnt VEAY g roieEnt
Pres/Incrmnt | Wait Time | Creep Tune | Cycle Tume | Disc No. | Operator | Engincer
' e— T (dae, K’f».
ZERO READINGS: Machine Diameter P 5
Am t Am2 Arm 3 Am 4 Arm § Arm 6 T/Press. | Battery
Al
B:
Calibrations:
' Strain Arm Calibration date: G=7Z~r2  TestNo: -~
Total Pressure Cell Calibration date: as Test No: -
Membrane Stiffness Cafibration date: P-2~r2 TestNO: gs 2B 4/
Membrane Compression Calibration date: e Test No: -
New Membrane fitted date:
Test Comments:
Time Line No. Start Testat: 1} 2 . %, :
: {2 Hodd Somtat #r Te sar Retw oo~ !
BEEerrr£S  Lpvr (1) ~ ZSV&
?9 HJC) _":'? Wf‘) -w,;"ﬂ.,(.,la_
39 AF.?LJ) = eyt (3D ~ s &S
14% Moty BB vvr’ () s AP
2L AXT B rnJlEn vurms
3¢5 Dot ar
EL’YF) Moo =5 oy &) Onl by AFIn &

_Test Ends at: 13 .42 .
Max. Pressure reached: {3-258 2,
General Comments:

oMLY Axms (&7 <l FAcsd AT Frose

e

CAMBRIDGE INSITU, Little Eversden, Cambridge, England (B3 7!&
Telephone: 01223 262 361 Fax:- 01223 263947



HIGH PRESSURE DILATOMETER RESULTS SUMMARY SHEET

Site:- Ruritania Test :- B1T9 Test Date :- 10th May 2006

Material :- Limestone Depth :- 67.6 mtrs abaf table :- ~11 mtrs

Analysis of Insitu Lateral Stress (Po) and Cohe¢{on:-

Po C Po+C

Marsland and Randolph MPa - - 5.00
Carter et al MPa 3.10 1.85 54.9
Borehole diameter mm 101.7
Analysis of Undrained Shear Strength (Gu)
Pressure at failure {p MPa 8.01
Jefferies (unloading) MPa 2.65
Gibson & Anderson (loading) MPa 4.58
Limit pressure (P MPa 36.4
Strength of Sands Analysis :-

Ocy Dok dilation
Hughes, Wroth & Windle deg (43) 45 2.8
Carter et al deg “ “ “
Analysis of Shear Modulus (G)
Initial Modulus (Gi) GPa 1.92
Yield Modulus (Carter et al) GPa 2.15

Linear Analysis of Reload Loops 5:-
Loop1l Loop2 Loop3 Loop4 Loop 5 (amoading)

Gr GPa 0.23 0.78 1.55 3.01 4.05
Pressure at start MPa 1.38 2.16.10 6.15 1.77
Depth of unload MPa 0.51 059 870 154 -2.75

Test Analysed By :- PGH
Date :-y@aD10

Note that the results of the Carter et al curve matching have been included, because of the good
agreement with more traditional methods.

dcv has been estimated from the Manassero plot.

Weak Rock Self-boring Pressuremeter and High ReeBslatometer Tests
Cambridge Insitu Ltd March 2011
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Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests

Cambridge Insitu Ltd

B1T10 11/05/06 80.4m Phyllite

8.

9.

Test record sheet

Results summary

Plot of expansion versus pressure — all arms

Plot of expansion versus pressure — arm average
Plot of expansion versus pressure — arm pairs

Plot of expansion versus pressure — odd and evermas
Plot showing the initial modulus line

Plot of Reload Loop 1, with linear modulus line

Plot of Reload Loop 2, with linear modulus line

10. Plot of Reload Loop 3, with linear modulus line

Note that as the material does not fail, thisis all that can be determined.

March 2011



TEST RECORD SHERT . HIGH PRESSURE DILATOMETIR
r_._.... _Sile _ 3 D.'.\.lnﬁ__w Day B Boreh_olq —-:rest_lzio N l)ep'lh ]
At T AN A '_[_r7_5“!o_6_____§@1' K {O 80 .Ynm
Material: P‘\ 3 {ike. . ]
Wealher ™ Water Table | lime Mow Drilling End Orienlation |  CHL _i
Wel § [etes Jio]sjosd@ (fie~ /
Drilfing: /]"6 H ] (6 Pockel:
Diameler Dislance Rale Core Descriplion Longth
Py,
Wel/Dry Rig Drilor Core Qualily Size
Pres/lncrmpl | Wait Time Creep Time Cycle Timne Disc No. Inst Rel Engineer
_ ALLy
Zerg Readin Machine Diameles:
Arm 1 Arm 2 Arm 3 A 4 Arm 5 Arm 8 T/Press. Batlery
TS5, &
{5271 -5 |-09 nsze [7iLE |-23065 B 110
Calfibrations; . )
Strain Acm Calibration Date: |/ § / Bt T/ 1 Tesi Mo;
Total Pressure Cell Calibration Date:| }¢ / 'l / /b Test No:
Membrane Stifness Callbration Dale:| /g /11" |10 TestNe:| S12 21711
Mem, Compression Calibration Date:| 12 /s r/; o Testne| ST (177]
New Membrane Filled Date:| [ 2 ‘;f ( ,/; N
Test Commenis:
Test Starts ak:| 0 511
Time Line No [Notes
Viz
134
1$5
el
2
3 Lo
(Y
B st N
Y1 ez
K2 ¢2¢
TeslEnds ai: V3£, 3y
Max. Pressure Reached:| 108 3% #14
Gensral Commants:
- O L"} ¥ \ 3
r y s i B RSy
.Elf"\. ‘fF‘(. D{ﬂﬂ:r"&“”*
Operalor S DB

CAMBRIDGE NS ITU, Lilile Fversden, Gambridge CB23 1HE Tel: (01223) 262 361 Fax (01223) 263 047

Email: Caminsilu@@aol.com

Website: Cambridge-Iinsiu.com




HIGH PRESSURE DILATOMETER RESULTS SUMMARY SHEET

Site:- Ruritania Test :- BIT10 Test Date :- 11" May 2006
Materia :- Phyllite Depth (m) :- 80.4 Water table (m) :- ~11m

Analysis of Shear Modulus (G) :-
Initial Modulus (Gi) GPa 10.5

Linear Analysis of Reload Loops (GR) :-
Loopl Loop2 Loop3

Gr GPa 522 724 931
Pressure at start MPa 7.66 11.75 15.90
Depth of unload MPa 342 539 801

Reload loops lie on main curve. Linear response after Loop 3.

Test Analysed By :- PGH
Date :- February 2011

Weak Rock Self-boring Pressuremeter and High Pressure Dilatometer Tests
Cambridge Insitu Ltd March 2011
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