
CALIBRATION CERTIFICATE 

APPLICANT FCI Houston certificate number FC071310 Page I of 

S U B M ~ ~ E D  A Piezo Cone Penetrometer Manufacturer . Fugro Engheers B.V. 

Device type Serial number 1701 -1498 

The device contains an electronic data sheet which contains, amongst others, the characteristics of all the 
sensors inside the device. The data acquisition system calcu~ates the measured value from these known 
characteristics. All calibration results are conform the values specified below. 

Force calibration 
calibration reference : 548 FRE.002 
Procedure : FEBV.CAL.PRO.003 KAUBRATIE KRACHT 
Title of channells) : Cone and Cone*Fric. 
MY. load 150 kN 
t~anse l~alibration range ISensitivity 1 Zero load1 

I I I I 
Calibration uncertainty 0.3 %( 0.008 k 

- 
I 

Pressure calibration 
Calibration reference : 3257-0001 

Pressdre test : 
[~eviation from specified Alpha factor at 2.5 MPa 1 < 5 %I 

From to - 

01' 75kN 
I 

Cone aualitv control values : ~eviation 
<0.5% 

Calibration of the slope sensor 
Calibration reference : 

output 
~1.50kN Max. deviation from reference 

Max. Tip to Sleeve friction Crosstalk 

- 

< I %  
<I% 

Procedure : FEBV.CAL.PR0.004 KALlBRATlE DRUK . ' Procedure;FEBV.CAl..PR0.006 KALIBRATIE HELLING 
. Title of channel : Pore 2 Title of channel : Slo~e x 

Max. load ' 10.5 Mpa 

TRACEABILITY The measurements have been executed using standards for which the traceability to primary andlor 
(inter)national standards has been demonstrated . 

Tvpical values for'this t v ~ e  of device 

Calibrated by: Boer de, Kirnrno Approved by : Sinjorgo, Gerry 

Calibration date: 0311 212007 Approval date: 0311 2/20 

Calibrate before: 2711 112008 

Template : 75CKEW2 70barOO2 Updated : 8Jl lMO07 11:26:00 AM 
Volume 2, Rev. 0 - 7/10/08 Page 681 of 735 

1 

. 

Cone diameter (mm) 
Cone area (square cm) 
Sleeve diameter (mm) 

2 
144.7 
200 

Range 

.I 

43.7 
15 
43.9 

Ppre 2 transducer : Kulite HKM 150-70bar 
SN 2 7056-1 -1 33 

Sensitivity 
Deviation 

~ 1 . 0 %  

0.6 % 

Pore 2 position ' 

Sleeve length (mm) 
Sleeve area (square cm) 

Alpha factor 
Cone - Sleeve distance (mm) 
Cone - Pore 2 distance (mm) 

Zero load 
output 

c028MPa 

0.003 MPa Calibration uncertainty 

Calibration range 
From 

0.58 
14.4 
6.0 

0 2.5MPa 

CALIBRATION CERTIFICATE 

I 

I 

APPLICANT Fel Houston Certificate number FC071310 Page 1 of 1 

SUBMITTED A Plezo Cone Penetrom.eter Manufacturer Fugro Engineers B.V. 

Device type CONE. A15F7.5CKEW2/B. 7Q.bar Serial number 1701-1498 

The device cQntains an electronic data sheet which contains, amongst others. the characteristics of all the 
sensors inside the device. The data acquisition system calculates the measured value from these known 
characteristics. All, calibration results are ,conform the values specified below. 

Force calibration 
Calibration reference: 548 FRE002 
Procedure : FEBV.CAL.PRO.OO3 KAlIBRATlIE KRACHT 
Title of channel(s}: Cone and Cone+Fric. 
Max. load 150 kN 
Range Calibration range Sensitivity 

From to Deviation 
1 01 .. 75kN 

I 
Calibration uncertainty 

Pressure calibration 
Calibration reference: 3257 ~01 

<0.5% 

0.3% 

Zero load 
output 

< 1.50 kN 

0.008 kN. 

Procedure : FEBV.CAL.PRO.004 KALiBRATIE DRUK , ' 
Title of channel : Pore 2 ' 
Max load 10.5 Mpa 
Range Calibration range Sensitivity Zero ,load 

From Deviation output 
' 1 012.5 MPa <1.0% <0.28 MPa 

1 
Calibration uncertainty 0..6% 0..003 MPa 

Pressure test. : 
JDeviation from specified Alpha factor at 2 . .5 MPa I < 5 %1 

Callbratioln of the slope sensor 
Calibration reference: 
Prooedure;FEBV.CAL.PRO.006 KAlIBRATIE HELLING 
Title of channel : SIGpe x 

Range Calibration range Sensitivity Zero load 
From Deviation output 

1 0. J1.5 deg < 10% < 1.5 deg 
Calibration uncertainty 1% 0.5 deg 

, p,ore 2 transducer : Kulite HKM 150-70bar 
SN :· 7056-1-133 I 

TVDical values for" this tvoe of device 
Cone diameter (mm) 143.7 Pore 2 position ' 2 Alpha factor 0.58 
Cone area (square em) 15 Sleeve length (mm) 144.7 Cone - Sleeve distance (mm) 14.4 
Sleeve diameter {mm) 43.9 Sleeve area (square em) 20.0. Cone - Pore 2 distance (mm) 6.0 

TRACEABIl..ITY The measurements have been executed using standards for which the traceability to primary andlor 
(inter)national ¢andards has been demonstrated. 

Calibrated by: ;Soer de, Kimmo Approved by: Sinjorgo, Gerry 

Calibration date: 03/1212007 Approval date: 

Calibrate before: 27/11/2008 

Template: 75CKEW270barO02 Updalied : 8111/2007 11:26:00 AM 
Volume 2, Rev. 0 ·· 7110108 • Page '681 of 735 



Calibration Verification Certificate 

Device Type: Plezo Cone Penetrometer 

Device Number: F f  .5CKEW218 1701-1498 
TIP CALIBRATION 
Tip area = 15 cm2 = 0.0161 fn 
Tip readings in rnV 

TIP 
Load Load loadlarea Tip Cal Factor 
Ib Tons tsf mV M P ~  

0 0 0 0 0 
595 0.2975 18.47826 35.3 50.1272162 

6120 3.06 190.0621 363.9 50.0150484 
8510 4.W5 264.2857 505.6 50.0557325 

10010 5.005 310.8696 595.3 50.0068526 

FRICTION CALIBRATION 
Sleeve area = 200 cm2 = 0.2153 ft2 
Friction readings in mV 

Friction 
Load Load loadlarea Friction Cal Factor 
Ib Tons tsf rnV Mpa 

0 0 0 0 0 
520 0.26 1.207617 230.6 0.50148415 

2490 1.245 5.782629 1101.3 0.50281344 
3510 1.755 8.151417 15482 0.50418884 
4990 2.495 11.58848 2191.6 0.50635188 
7520 3.76 17.464 3286.3 0.50888987 

PORE PRESSURE TRANSDUCER CALIBRATION 
Serial : 7056-1-133 
Pore Pressure readings in rnV 
Pressure Pressure Transducer P.Pres. 

readings Cal Factor 
psi tsf mv Mua 

I Fdction Sleeve i 

I Pore pressure 

Temperature Calibration (30 - 115 degrees F) 
Temp (deg TIP (mV) FRIC (rnV) PlEZO (mV) Deviation rnV Mpa % Full Scale 

30 1.578 0.973 -0.438 Tip 0.338 0.0169 0.0338 
50 1.652 0.939 -0.984 Friction 1.694 0.000847 0.1694 
75 1.681 0.981 -1.023 Piezo 5.714 0.014285 0.5714 

100 1.840 1.222 1.564 
115 1.877 -2.011 3.210 

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL: 
Model 560K, Serial No. 129739 
FRICTION CALIBRATED BY INTERFACE ( M I A  APPROVED) LOAD CELL : 
Model: I21 IEX-IOK-0, Serial : 1 13655 
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSVNCSL APPROVED) 
Pressure Indicator Model: UPS3000CC, Serial : A0813 
TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2IA APPROVED) 
Model # 8528-40, Serial # C95005824, ID # TD-001 

Calibration Verified by: Dennis s t a t i f f e e  Date: 12l16M007 

Checked By : Recep Yilmaz Date: 1211612007 
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Calibration Verification Certificate 

Device Type: Plezo Cone Penetrometer 

Device Number: F7.5CKEW2fB 1701-1498 
TIP CALIBRATION 
Tip area = 15 cm2 = 0.0161 ft2 
Tip readings in mV 

Load Load load/area 
Ib Tons tsf 

0 0 0 
595 0.2975 18.47826 

6120 3.06 190.0621 
8510 4.255 264.2857 

10010 5.005 310.8696 
15005 7.5025 465.9938 
19985 9.9925 620.6522 

FRICTION CALIBRATION 
Sleeve area = 200 cm2 = 0.2153 ft2 
Friction readings in mV 

TIP 
Tip Cal Factor 
mV Mpa 

0 0 
35.3 50.1272162 

363.9 50.0150484 
505.6 50.0557325 
595.3 50.0068526 
892.3 50.0099515 

1184.3 50.1849794 

Frictton 
Load load load/area Friction Cal Factor 
Ib Tons 15f mV Mpa 

o 
520 

2490 
3510 
4990 
7520 

o 
0.26 

1.245 
1.755 
2.495 
3.76 

o 
1.207617 
5.782629 
8.151417 
11 .58848 

17.464 

o 0 
230.6 0.50148415 

1101.3 0.50281344 
1548.2 0.50418884 
2191.6 0.50635188 
3286.3 0.50888987 

PORE PRESSURE TRANSDUCER CAUBRA TlON 
Serial : 7056-1-133 
Pore Pressure readings in mV 
Pressure Pressure Transducer 

readings 

2000 4000 ~ ~I ~ 10000 12f101) 

Friction Sleeve 

sao 

1000 - ~) 4000 iIOOO 

Pore Pressure 
1000 

800 

J aoo 

1400 
;: 

200 

I 0 
0 100 ~t) 300 400 

psi tsf mV 

P.Pres. 
cal Factor 

Mpa ___ I 

o 
75 

150 
300 

o 
5.4 

10.8 
21.6 

o 
207.8 
414.3 
827.8 

o 
2.48848722 
2.49629565 
2.49870812 

Temperature Calibration (30 -115 degrees F) 
Temp (degTlP (mY) FRIC (my) PIEZO (mY) 

30 1.578 0.973 -0.438 
50 1.652 0.939 -0.984 
75 1.S81 0.981 -1 .023 

100 1.840 1.222 1.564 
115 1.877 . 2.011 3.210 

Deviation 
Tip 
Friction 
Piezo 

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CELL: 
~odeI560K, SertaINo. 129739 

mV Mpa 0A, Fun Scale 
0.338 0.0169 0.0338 
1.694 0.000847 0.1694 
5.714 0.014285 0.5714 

FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL: 
Model: 1211 EX-1 OK·B. Serial: 113655 
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (MNSUNCSL APPROVED) 
Pressure Indicator Model: UPS3000CC, Serial : A08i3 
TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA. APPROVED) 
~odel # 8528-40. Serial # C95005824, ID # TD-OOi 

Calibration Verified by: Dennis StaUffe~ Date: 1211612007 

Che"'", By , R""", YlImaz 9J- Date: 12/1612007 
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DATE:
HGL Instrument Verification

12116/2007 Instrument No.: ft. Location:
Type Analysis: WSF; DNonBF; 0FS; DAbs. Houston LVDT?:DVes; [KINo

Reading Resolution of Instrument 0.000001

Instrument Identification/Data Instrument Standard Prediction Abs. Error FuJI Scale
Type Cone Penetrometer-TIP mV Ib Ib Ib Error (%)

Manufacturer Fugro 0.000000 0.0 -1.8 1.8 -0.01
Model Number F1.5CKE3SW2IB 35.300000 595.0 592.3 --2.7 -0.01
Serial Number 1701-1498(Tip) 363.900000 6120.0 6121.9 1.9 0.01

HGL Instrument Number ft. 505.600000 8510.0 8506.4 ---'-3.6 -0.01
ExcitatlonM 595.300000 10010.0 10015.9 5.9 0.02

Gain/Span Setting NA 892.300000 15005.0 15013.8 8.8 -0.03
Full Range Output M 1187.200000 19985.0 19976.4 8.6 -0.03

Full Range/Capadty (Ib) 33716
DateVeJified 12/16/2007 -

Date Due 1211512008
. .....

- _. ..-- ..-
Service Status In Service

Accept Abs. or FS Error (%) 0.1 I XIFS; I lAbs.
..

Verification/Standard Equipment
-i-- ..-

Load Cell (A2AL APPROVED) -- .,. . .......-
Type

--~_.

Manufacturer Geotak
Model Number 560K - ..

._ ..--
Serial Number 129739

HGL Instrument Number :1
'T.j - -_.

DateVerffied
.

Temperature °C= OF ..-
Linear Regression, Uncertainty, & Error Summary --- .._....-

- --
Correlation Coeff. (R2l 0.999999325

Intercept (Ib) ·1.nS423408 -Slope (lblmV) 16.82797742
Verification (CaJib.) Factor 16.82797742

Verification Factor Units IbJmV
......-

Absolute Zero (V)
Floating Zero M

Combined Uncertainty (Ib) 1.145434402
.......

Coverage Factor 2
Expanded UncertaInty (Ib) 2.290868805 -
Max. Abs. or FS Error (%) 0.03 I XIFS; I lAbs. MTSL Ves; ~No

25000.020000.015000.010000.05000.0

uppJrumit I i
I j ----t---.

i .._-
I

..... /' -+-~ --.I' i ,
\ .-
I

T ILow ~r limit

0.100

0.000

0.050

·0.150
0.0

-0.100

0.150

.0.050

Ill., f6.8210mv'1.77~ I
/V

I ./V
./

V

/
V

/
1j 210 310 4~ 5/0 60 7~

I
0.0

4000.0

2000.0

8000.0

6000.0

·2000.0

10000.0

12000.0

Uncertainity Budget Analysis For ft.
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (u-J ut Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV' 1.1454 N 1.0000 A 1.1454

.....
1.3120

Resolution of Instrument 0.0000 R 3.4641 S 0.0000 0.0000
Repeatability2 -- -_._-

N 1.0000 A
Resolution of Standard #N/A R 3.4641 B

..
-

Combined Uncertainty 1.1454 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Caoabilitv}3 2.291 Ib

(1)~ equation follows lhe approaell pruenled by KAA. Rotlhat typlcally lISed in uncertainI)' C8lculations:j.l~ STOev 01 tha Mean. (2) ThI' value I' unique lor type (model) of equipment

T1p1498.xls, 12-16-2007 12117/2007
Page 683 of 735

(3)This uncerlalnty rapr.lntI a~ expa~uncertainty ftPreacd aSllPJlro1dmately lIle 95% conftdencalewJ using. caYerage ~clor of 1;=2, ~

Verified _BY_:_~ I_np_u_t_B_Y._· R_e_V1_·e_w_e_d_B_y_: c_he_C_I<_ed_B_y: , '--- _File: _
Remarks: _

FUGRO CONSULTANTS INC
DCN# EXE805

2000.2 (06114107)
Volume 2, Rev. 0 - 7/10/08



HGL Instrument Verification
DATE: 12f1612007 Instrument No.: ft100 Location: LVDT?:DVes; [KINo

Type Analysis: [KlBF; DNonBF; IiJFs; DAbs. Reading Resolution of Instrument: 0.000001

Instrument IdentlflcatlonlData Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv Ib Ib Ib Error (%)

Manufacturer Fugro 0.000000 0.0 -14.6 14.6 -0.09
Model Number F7.5CKEW2IB 230.600000 520.0 512.9 7.1 -0.04
Serial Number 1701-1498 (Friction) 1101.300000 2490.0 2504.5 14.5 0.09

HGL Instrument Number fli00 1548.200000 3510.0 3526.7
0·__.- ••

.........16.~_._ ... ~. 0.10
~._-.__._.

Excitation M 2191.600000 4990.0 4998.3 8.3 0.05
Gain/Span Setting NA 3286.300000 7520.0 ._.-1§2~~ 17.7 -0.11.- .._----

Full Range Output M
Fun Range/Capacity (Ib) 16858 ..........- --- ..- --_._-

DateVerffied 12/16/2007
Date Due 12115/2008

In Service
...._..........

Service Status _.-
~.-.---

Accept. Abs. or fS Error (%) 0.1 I XIFS; , lAbs. 1-------
Verification/Standard Equipment

Type Load cell (A2AL APPROVED)
Manufacturer INTERFACE

Model Number 1211EX-10K-B -----_._._- _.__._----------
Serial Number 113655

~·i
-_.

HGL Instrument Number
Date Verified
Temperature °C= OF

Linear Regression, Uncertainty, & Error Summary
Correlation Cooff. (R2) 0.999971576 .__. -_._.... ~......

Intercept (Ib) -14.57516298 ._------
Slope (Iblmv)

---.._--
2.287323639 --_._-._- ~-_._-..._--

VerlftC8tion (Calib.) Factor 2.28732364
Verification Factor Units Ib/mv

Absolute Zero :v> --_._-- ._."--.-._-----------_.......-
Floating Zero '!V)

Combined Uncertainty Cb) 1.796528357
Coverage Factor 2

Expanded Uncertainty (Ib) 3.593056715
....-

Max. Abs. or FS Error (%) -0.11 I XIFS; I lAbs. MTSL Yes; ~No

1000.Cl 2000.0 3000.0 -4000.0 5000.0 6000.11 7000.0 1000.0

\ U \..
i

: pper LImIt - ._-
V~r

~

~,~
/ I --

/'\ 1 ·_·r+-I

/

*' I

//
I1

i LowerjLlmit
I I

0.000

0.050

0.100

~.100

.0.150
0.0

0.160

lb-2.2873111Y- ".S7~2 I
/'V

I ,,/' !

I /

/V
/'

L
5~ 1C 110 isba 2f 2!00

I

1000.0

0.0

2000.0

3000.0

eooo.1l

5000.0

-4000.0

-1000.0

Uncertainity Budget Analysis For ft1 00
Source of Uncertainty Value In Ib Distribution Divisor Type Uncertainty (u~ ut Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV 1 1.7965 N 1.0000 A 1.7965 3.2275

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatabifity~ N 1.0000 A

Resolution of Standard #N/A R 3.4641 B _._-
--

Combined Uncertainty 1.7965 Coverage Factor 2 for 95% confidence level.
Exoanded Uncertaintv (Best Measurement CaosbiliM3 3.593 Ib

(i)This equnon feUows I!Ie IPPfoacll prestnled by A2LA, not ltlat typically used In uncertainty calculalioftl; I.e•• SToEV of the Mean. (2) 1'bi$ value Is unique for type (model) of equipment.

13) ThIs uncel\.llnty represents 81\ expanded uncertainly expressed lIS approximately the 95"- conldeoce lll'lel using. CIlIIecage factor of k=2. ~

Veri;:: By:_._t--"2 ln_put_B_Y_: R_ev_ie_W_ed_B_y_: C_h_e_ck_e_d~~~~...-
Rema~s: ----------

2000.2 (O6l14/07)
Volume 2, Rev. 0 - 7/10/08

Fric1498.xls.12-16-2007 12117/2007
Page 684 of 735

FUGRO CONSULTANTS INC

DCN# EXE805



HGL Instrument Verification
DATE: 1211612007 Instrument No.: ~p~t_~.., Location:

Type Analysis: (]]SF; o NonBF; lilFS; DAbs. Houston LVOT?: DYes; [K)No
Reading Resolution of Instrument 0.000001

Instrument IdentificatfonlData Instrument Standard Prediction Abs. Error Full Scale
Type Cone Penetrometer mv psi psi psi Error (%)

Manufacturer Fugro 0.000000 0.0 ..c.2 0.2 -0.04
Model Number F7.5CKEW2/B 207.800000 75.0 75.2 0.2 0.05
Serial Number 1701-1576-7056-1-133 (Piezo) 414.300000 150.0 150.0 0.0 0.01

HGL Instrument Number pt 827.800000 300.0 299.9 0.1 -0.02
Excitation M .-

Gain/Span Setting NA
...... _...............

Full Range Output (V)
---~~

------
Full RangelCapacity (psi) 360

Date Verified 1211612007 -
Date Due 12115/2008 --

Service Status In Service
Accept Abs. or FS Error (%) 0.25 I XIFS; I lAbs.

Verification/Standard Equipment
-_...

Type PT{ANSUNCSL APPROVED)
Manufacturer Eaton

Model Number UPS3000CC ---_. --_...._... ._-----
Serial Number A0813

... ! ..-........
HGL Instrument Number

DateVerffied
.- .....

Temperature °C= OF ---'---
Unear Regression, Uncertainty, &Error Summary

--_.... ---
Correlation Coeff. (R2

) 0.999998775
1---

Intercept (psi) -0.152094883
.-

Slope (psilmv) 0.362513539 ------
VerifICation (Calib.) Factor -0.36251354 -

Verification Factor Units psi/mv
Absolute Zero M

-_._.
Floating Zero M

"1-'--,-
r---

Combined Uncertainty (psO 0.03399576
Coverage Factor 2

Expanded Uncertainty (psi) 0.06799152
.............

Max. Abs. or FS Error (%) 0.05 I XIFS; I lAbs. MTSL Yes; WNo

I UPPEtrLimlt I I I
I I I \.

I I I 1

I I Ii i

v--~I I..--- /, --- ._-: -+--...-
I I I • !. I . \ I j

i I I
i i

I
I II

! LoW!~Limit I I

350.0

300.0

250.0

200.0

150.0

100.0

50.0

0.0

-50.0

psi-D. !;2smv-O. &21
I

/
/'V

./
,/

I / I
./

,r"

/~

110
I

)~ 5<0 6~ 710 a 0 910
'0

4 0
I

0.300

0.100

0.000

.0.100

.0.300
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0

Uncertainity Budget Analysis For pt
Source of Uncertainty Valuein psi Distribution Divisor Type Uncertainty {u~ ut Comments

Standard's Uncertainty N 2.0000 B
Abs. Error-STDEV' 0.0340 N A

--_..._............
1.0000 0.0340 0.0012

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000
Repeatabllity~ N

.._...... _.
1.0000 A

Resolution of Standard 'lIN/A R 3.4641 B

Combined Uncertainty 0.0340 Coverage Factor 2 for 95% confidence level.
Expanded Uncertainty (Best Measurement Caoabilitvl3 0.068 psi

(\) This equation follows lIle lIpprol1c1l presented by /Io2LA. not thlIt typiOllUV used In uncertainty calc:u~lions: I.e.. STOEV o(1he MOlIn. (2) lhbvalue is unique rot type (model) of equipment.
(3) This uncelUinly represents In expanded uncel1alnty uprused II appcoxlmttely lIle 95% CClnldence levelllling 11 c:avenge flIc:lor of k1'2.

Verified By: f:5-,. Input By: Reviewed By: _
File: _

Remarks:
~~Cked By: 1f=~------

2000.2 (06/14107)

Volume 2, Rev. 0 - 7/10/08
Pore1498.xls,12-16-2oo7 1211712007

Page 685 of 735
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. . 
APPLICANT . FGI H'OUSTON Certificate number FC070040. Page.1 of 1 

S U B M I ~ D  A Piezo Cone Penetrometer . ~anufaiurer Fugro Engineers B.V. 

Device type CONE, A15F2,5CKE3SW2/ B. 50 bar Serial number 1701 -1 788 

. . 
The device contains an electronic data sheet which contains, amongst others, the characteristics of all the 
sensors inside the device. The data acquisition system calculates the measured value from these known 
characteristics. All calibration results are conform the,values specified below. 

Force calibration 
Calibration refekn& : 548 FRE.OOI . ~ .  - 

Procedure : FEiBV.CAL.PR0.003 KALlBwTlE K M C M  
Title of channel(s1 : Cone and %one+Fric. 
Max. load 150 kN 

Pressure calibration ' 
Calibration reference : 3257-0001 
Procedure : FEBV.CAL.PR0.004 KALlBRATlE DRUK 
Title of channel : Pore 2 

I I I I 

~ Max. load 30 Mpa 
1 ~ a n ~ e  ]calibration range ]Sensitivity I Zero load1 

. Zero load 
output 

< 0.75 kN 

Calibration uncertainty 

Sensitivity 
Deviation 

< 0.5 % 

Range 

1 
I 

0.3 %I 0.008 kN 

Calibration range 
From to 

01 25 kN 
I 

- 

. I 

Pressure test : 
beviation from specified Alpha factor at 2.5 MPa I < 5 %] 

I I I I 

From 
01 2.5 MPa 

I 
Calibration uncertainty 

Calibration of the slope sensor 
Calibration reference : 
Procedure:FEBV.CALPR0.006 KALiBRATlE HELLING 
Title of channel : Slooe x 

Cone aualitv control values :, 

0.6 %(- 0.003 MPa 

(~ange !Calibration range' Jsensitivity I Zero load1 

Max. deviation from reference 
Max. Tip to Sleeve friction Crosstalk 

Deviation 
< 1.0 % 

Pore 2 transducer : Kistler 4043A50 

< I  % 
< I %  

output 
< 0.002 MPa 

Calibrated by: Hoogendoorn, Raymond ... Approved by : Sinjorgo, Gerry 

- -  

output 
c.1.5 deg 

0.5 deg 

- 1 ~ r o m  
1 10 115 deg 
Calibration uncertainty 

Tv~ical values for this tvpe of device 

Calibration 

~eviation 
< 10 % 

1 % 

calibrate before: 16-1 -2008 

0.58 
14.4 

+'dH@@3i W t W W t e d  : 29/09/2005 3:15:00 PM Page 686 of 735 !!El 

Alpha factor 
Cone - Sleeve distance (mm) 

2 
144.7 

Pore 2 position 
Sleeve length (pm) . 

Cone diameter (mm) 
Cone area (square cm). 

Q 
TRACEABILIN. The measurements have been executed using standards for which the traceability to primary andlor 

(inter)national. standards has been deponstrated . 

Gone - Pore 2 distance (mm) 200 

43.7 
, I 5  

6.0 Sleeve area (square cm) Sleeve diameter (mm) 43.9 



Calibration Verification Certificate 

Device Type: Piezo Cone Penetrometer 

Device Number: F7.5CKESW2N 1701 -1788 
TIP CALIBRATION 
Tip area = 15 cm2 = 0.0161 fl2 
Tip readings in mV 

TIP 
Load Load loadlarea Tip Cal Factor 
Ib Tons tsf mV MPa 

0 0 0 0 0 
540 0.27 16.77019 32.1 50.0287963 

51 10 2.555 158.6957 303.4 50.0883413 
7580 3.79 235.4037 449.8 50.1 165401 

10020 5.01 311 .I801 596.3 49.9728639 
15020 7.51 466.4596 892.5 50.0487269 
20005 10.0025 621.2733 1183.2 50.2819048 

FRICTION CALIBRATION 
Sleeve area = 200 cm2 = 0.21 53 fL? 
Friction readings in mV 

Friction 
Load Load load/area Friction Cal Factor 
Ib Tons tsf . mV Mpa 

0 0 0 0 0 
620 0.31 1.439851 279.8 0.49278463 

1990 0.995 4.621458 884.6 0.50028711 
3520 1.76 8.17464 1562.3 0.50106193 
5010 2.505 11.63493 2212.2 0.5036473 
7510 3.755 17.44078 3308.9 0.50474203 

PORE PRESSURE TRANSDUCER CALIBRATION 
Serial : 1233109 
~ore'~ressure readings in mV 
Pressure Pressure Transducer P.Pres. 

readings Cal Factor 
psi ts f mv MPa 

0 0 0 0 
75 5.4 206.7 2.501 73026 

150 10.8 4134 2.50052053 
300 21.6 824.2 2.50962215 

Friction Sleeve 
2y10 

ZWO 1: 
500 

0 
o rmo nmo www 4om swo woo 

Pore Pressure 
low 
800 

m 
i a 

200 

0 
0 100 d&@q 300 400 

Temperature Calibration (30 - 115 degrees F) 
Temp (deg TIP (mV) FRIC (mV) PlEZO (mV) Deviation mV Mpa % Full Scale 

30 -0.017 -0.198 -0.109 Tip 0.274 0.0137 0.0274 
50 -0.008 -0.336 -0.067 ' Friction 3.185 0.001593 0.3185 
75 0.011 -0.456 -0.054 Piezo 2.593 0.006483 0.2593 

100 0.132 2.307 -2.192 
115 0.257 2.987 -2.647 

TIP CALIBRATED BY GEOTAC (A2LA APPROVED) LOAD CEU: 
Model 560K, Serial No. 129739 
FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL : 
Model: I21 1 EX-1 OK-B, Serial : 11 3655 
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSIINCSL APPROVED) 
Pressure Indicator Model: UPS3000CC, Serial : A0813 
TEMPERATURE CALIBRATED BY HOUSTON PRECjSlON TYPE K THERMOCOUPLE (A2LA APPROVED) 
Model # 852840, Serial # C95005824, ID # TD-001 - 
Calibration Verified bv: Dennis Stauffer Date: 1 1/5/2007 

Volume 2, Rev. 0 - 7/10/08 Page 687 of 735 



HGL Instrument Verification 
DATE: 1 1/5/2007 Instrument No.: fl Location: Houston LVDT?: a y e s ;   NO 

Type Analysis: IX]BF; [ ~ N O ~ ~ M F S ;  n ~ b s .  Reading Resolution of Instrument: 0.000001 

Combined Uncertainty I 6.4791 I Coverage Factor 1 2 lf0r 95% confidence level. 
Expanded Unceltainty (Best Measurement capability)' I 12.958 Ilb 

(1)TNt eqwlm W he approah presented QA2LA Mllhat lyplcaUy used h d n ( y  cshda6onr: Ir. STDW 01 he Mean. (2)Thk vllua k unique kr We (model) ofequlpmenL 
@)This uncuhinIyreprw& an expndcd uncolt.hly .rpnraed u sppmrdnutdy he 95% conlidmm bvd using r cwsng. hokr of M. 

Verified By: 4 Input By: Reviewed By: Checked By: 
File: 6/ 

w - 
Remarks: 

2000.2 (06/14/07) 
Volume 2, Rev. 0 - 7/10/08 

Tipl788.Xl~, 11-5-2007 1117/2007 
Page 688 of 735 

FUGRO CONSULTANTS INC 
DCN# EXE805 

HGL Instrument Verification 
DATE: 111512007 Instrument No.: -,::fI~""'-:-:-1 

Type Analysis: [I]BF; DNonBF; · 0FS; 
Houston LVDT?:DYes; [KINo 

Reading Resolution of Instrument: 0.000001 
Location: 

DAbs. 

Instrument Identification/Data .. Instrument Standard Prediction Abs. Error Full Scale 
Type Cone Penetrometer31P mV Ib Ib Ib Error ('Yo) 

Manufacturer Fugro 0.000000 0.0 -13.5 13.5 -0.04 
Model Number F7.5CKESW2JB 1 32.100000 540.0 528.5 11.5 -0.03 
Serial Number 1701-1788 (Tip) 303.400000 5110.0 5108.8 1.2 0.00 

HGllnstrument Number 1l 449.800000 7580.0 7580.5 0.5 0.00 
Excitation (V) 596.300000 10020.0 10053.8 33.8 0.10 

Gain/Span Setting NA 892.500000 15020.0 15054.5 34.5 0.10 
Full Range Output M 1183.200000 20005.0 19962.4 42.6 -0.13 

Full Range/Capacity (Ib) 33716 
Date Verified 111512007 

Date Due 1114/2008 
Service Status In Service 

Accept. Abs. or FS Error (%) 0.1 I XIFS; I lAbs. 
Verification/Standard Equipment 

Type load Cell (A2Al APPROVED) 
Manufacturer Geotae 

Model Number 560K 
Serial Number 129739 

HGllnstrument Number . \ 
Date Verified 
Temperature °C= of 

Linear Regression. Uncertainty, & Error Summary 
Correlation Coeff. (R~l 0.999986252 

Intercept (Ib) -13.45326099 
Slope (lblmV) 16.88287763 

Verification (CaUb.) Factor 16.8828n63 
Verification Factor Units IblmV 

Absolute Zero ('J 
Floating Zero ('J 

Combined Uncertainty (Ib 6.479058372 
Coverage Factor 2 

Expanded Uncertainty (Ib) 12.95811674 
Max. Abs. or FS Error (%) -0.13 I XIFS; I lAbs. MTSL Yes; ~No 

12000.0 
0.150 

Upp r Umit 

/ 
J 

.,-IUS: ~V-13.4S: 3 

V 
./ 
/' 

I~.o D.loo 

D.OSO 

&ODD.O 0.000 

~ ./ 
~ 

'-.0 

2000.0 L V 

0.0 / 
110 2~ 3~ 

·2000.0 

"0 5~ 810 710 

-0.050 

-0.100 

-0.150 

0.0 SOOO.O 

Uncertainity Budget Analysis For fI 
Source of Uncertainty Value in Ib Distribution Divisor Type 

Standard's Uncertainty N 2.0000 B 
Abs. Error-STDEV 6.4791 N 1.0000 A 

Resolution of Instrument 0.0000 R 3.4641 B 
Repeatabnity'l N 1.0000 A 

Resolution of Standard #NfA R 3.4641 B 

Combined Uncertainty 6.4791 Coverage Factor 

Expanded Uncertainty (Best Measurement Capability)) 12.958 Ib 
(I) Thil oquoIi ... _ !he _ .. en "u."ted by M.A, not ... t typically used .. _ty _; I .• .• :;;Tpev 01 '" "" .... 

(3) This uneet10inIy repr ....... on ....-WICeItIInIy ...-Ioed .. 'PP ........ tety "'15% -Ide!toe ,.... using • c ... ,.~ 'aelof of "'2. 

Low r limit 

10000.0 15000.0 20000.0 25000.0 

Uncertainty (u~ ut Comments 

6.4791 41 .9782 
0.0000 0.0000 

2 for 95% confidence level. 

III , m """_IS uri"", lor 1)1>e(-) 01 ~nl 

Verified By: ~ Input By: Reviewed By: 
File: ----

Checked By: -'-.,...~_ 

Remams: ___________________________________________________________________________________ __ 
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HGL Instrument Verification 
DATE: 11/5/2007 Instrument No.: fllOO Location: LVDT?: m ~ e s ;  NO 

Type Analysis: ~ B F ;  ~ N O ~ ~ W F S ;  o ~ b s .  Reading Resolution of Instrument 0.000001 

m TN. unurc.iny npcscnb m cxpandsd unserbinly = F e d  as awmimaWy ihc %% anfidmce Id using a e~uenpe hdor dld 

Verified By: 6 Input By: Reviewed By: 
File: 

Remarks: f /  
2000.2 (06/14/07) 

Volume 2, Rev. 0 - 711 0108 
Fri~1788~1s, 11-5-2007 11/7/2007 

Page 689 of 735 
FUGRO CONSULTANTS INC 

DCN# EXE805 

HGL Instrument Verification 
DATE: 11/512007 Instrument No.: 11100 

Type Analysis: lIlBF; o Non-'B-F-: -'LRJ'-X-'FS: 
location: ______________ LVDT?:DVes: 0No 

DAbs. Reading Resolution of Instrument: 0.000001 

Instrument IdentlflcatlonIData . Instrument Standard Prediction Abs. Error Full Scale 
Type Cone Penetrometer mv Ib Ib Ib Error (%) 

Manufacturer Fugro 0.000000 0.0 -13.6 13.6 -0.08 
Model Number F7. 5CKESVll2JB 1 279.800000 620.0 621 .9 1.9 0.01 
Serial Number 1701-1788 (Friction) 884.600000 1990.0 1995.4 5.4 0.03 

HGllnstrument Number 11100 1562.300000 3520.0 3534.5 14.5 0.09 
Excitation M 2212.200000 5010.0 5010.5 0.5 0.00 . 

GainlSpan Setting NA 3308.900000 7510.0 7501 .2 8.8 -0.05 
Full Range Output M 

Full Range/Capacity (Ib) 16858 
Date Verified 11/512007 

Date Due 11/412008 
Service Status In Service 

Accept. Abs. or FS Error (%) 0.1 I X IFS: I lAbs. 
Verification/Standard Equipment 

Type Load Cell (A2AL APPROVED) 
Manufacturer INTERFACE 

Model Number 1211EX-10K-B 
. Serial Number 113655 

HGllnstrument Number ... 1 
DateVerifjed 
Temperature °C= OF 

Linear RegresSion, Uncertainty, & Error Summary 

Correlation Coeff. IR2 0.999987431 
Inten:ept (Ib -13.55356528 

Slope (Ib/mv 2.271068817 
Verification (Calib.) Factor 2.27106882 

Verification Factor Units Iblmv 
Absolute Zero M 
Floating Zero M 

Combined Uncertainty (Ib) 2.398188297 
Coverage F ector 2 

Expanded Uncertainty (Ib) 4.796376595 
Max. Aba. or FS Error (%) 0.09 J XlFS: I . lAbs. MTSL Ves: ~No 

l1000.0 
0.150 

.. -1.2711 .... - ~.55~8 Upper IJmlt 

./ 
'/ ~ ./' 

V ~ 
~ "'-,. 

./' r '-

/ / 
V / 

/ Lower Imit 

5000.0 0.100 

4000.0 0.050 

3000.0 0.000 

2000.0 -0.050 

1000.0 
-0.100 

0.0 

1110 2(110 .0.150 5~ lpo ~f'O 
0.0 1000.0 2000.0 ~.O 4000.0 5000.0 &000.0 7000.0 8000.0 

·1000.0 

Uncertalnity Budget Analysis For ft1 00 
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (U)) UI~ Comments 

Standard's Uncertainty N 2.0000 B 
Abs. Error-STDEVl 2.3982 N 1.0000 A 2.3982 5.7513 

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 
Repeatability 2 N 1.0000 A 

Resolution of Standard #NfA R 3.4641 B 

Combined Uncertainty 2.3982 Coverage Factor 2 for 95% confidence level. 

Expanded Uncertainty (Best Measurement Capability)3 4.796 Ib 
(1) 1 .... quo .... ""_..,. _ .. ell p' ...... d by A2tA, ... IhalIyplcollyUled In unco-..y ... _ ; I. • .• STDr:v 0/ Ito, M ..... (2) ThiI ...... fa "'"- "" type 1_ of .............. 

I~) ThiI \IROOftOin1y '.11'- on .>ponded uncertolnty upresaod .. _..-ely lie '5% _ldence1ewJ uoIng • __ factor 0(1<-2. ~ 

Verified By: ~ Input By: Reviewed By: Checked By: ~ 
File: ---- . __ 

Rema~: ____________________________________________________ ~~ __________ _ 
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HGL Instrument Verification 
DATE: 1115M007 Instrument No.: pt Location: Houston LVDT?: n ~ e s ;  (XINO 

Type Analysis: BF~ ~ N O ~ F M F S :  n ~ b s .  Reading Resolution of Instrument: 0.000001 

Uncertainity Budget Analysis For pt 

(3) TNr mmkhy repm~alr an expanded um?rt.W exprmrrd sr lpamximldy UIO 95% cmMmcc *vd vdnB a mwnge Ma ofk-2. 

Verified By: 6 Input By: Reviewed By: 
-. 

Checked By:. -& 
Combined Uncertainty 

File: - 
Remarks: / / -. 

U; 

0.0041 
0.0000 

0.0642 

' 2000.2 (06/14/07) 
Volume 2, Rev. 0 - 7110108 

Type 
B 
A 
B 
A 
B 

Divisor 
2.0000 
1.0000 
3.4641 
1.0000 
3.4641 

Comments 

Expanded Uncertainty (Best Measurement capability13 

Pm1788.xls. 11-5-2007 11R12007 
Page 690 of 735 

Uncertainty (ul) 

0.0642 
0.0000 

Distribution 
N 
N 
R 
N - 
R 

Source of Uncertainty 
Standard's Uncertainty 

Abs. E~~ -STDEV '  
Resolution of Instrument 

~e~eatability' 
Resolution of Standard 

: 
I 

Coverage Factor 

FUGRO CONSULTANTS INC 
DCN# EXE805 

Value in psi 

0.6642 
0.0000 

#NIA 

8 
0.128 psi 

I 

2 

I 

for 95% confidence level. 

HGL Instrument Verification 
DATE: 111512007 Instrument No.: pt 

Type Analysis: [E]BF;· DNon..!:B:"F-; -r-W""'FS; 
Location: 

DAbs. 
Houston LVDT?: DVes; !]] No 

Reading Resolution of Instrument: 0.000001 

Instrument IdentiflcationlData Instrument Standard Prediction Abs. Error Full Scale 
Type Cone Penetrometer mv psi psi psi Error (%) 

Manufacturer Fugro 0.000000 0.0 -0.2 0.2 -0.06 
Model Number F7.5CKESW2IB1 206.700000 75.0 75.0 0.0 0.01 
Serial Number 1701-1788-1233109 (Piezo) 413.600000 150.0 150.4 0.4 0.10 

HGL Instrument Number pt 824.200000 300.0 299.8 0.2 -0.05 
Excitation (V) 

Gain/Span Setting NA 
Full Range Output M 

Full Range/Capacity (psi) 360 
Date Verified 11/5/2007 

Date Due 11/412008 
Service Status In Service 

Accept. Abs. or FS Error (%) 0.25 I XIFS; I lAbs. 
Verification/Standard Equipment 

Type PT(ANSIINCSL APPROVED) 
Manufacturer Eaton 

Model Number UPS3000CC 
Serial Number A0813 

HGL Instrument Number ~ l 

Date Verified 
Temperature °C= OF 

Linear Regression. Uncertainty. & E"or Summary 
Correlation Coeff. (R2) 0.99999592 

Intercept (psi) -0.20331044 
Slope (psi/mv) 0.364010552 

Verification (CsUb.) Factor 0.36401055 
Verification Factor Units osl/mv 

Absolute Zero M 
Floating Zero M 

Combined Uncertainty (psI) 0.064150208 
Coverage Factor 2 

Expanded Uncertainty (psi) 0.128300415 
Max. Abs. or FS Error (%) 0.10 I XIFS; I lAbs. MTSL: Ves; WNo 

UPPE rUmit 3SO.0 
0.300 

... · 0 . 

V 
/ 

/' ~ ----V . ~ r------

300.0 0.200 

250.0 
0.100 

200.0 

.,/ L.----- ----V 
0.000 

150.0 

-4.100 

./ 
V 

100.0 

SO.o 

./"" Low rUmn 
110 ·10 * 4~ !~ E~ * I~ 110 

0.0 
00.300 

0.0 so.o 100.0 150.0 200.0 250.1) 300.0 350.0 
·50.0 

Uncertainity Budget Analysis For pi 

Source of Uncertainty Value in psi Distribution Divisor Type Uncertainty (u~ ut Comments 
Standard's Uncertainty N 2.0000 B 

Abs. Error-STDEV 0.0642 N 1.0000 A 0.0642 0.0041 
Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 

Repeatability N 1.0000 A 
Resolution of Standard #N/A R 3.4641 B 

Combined Uncertainty 0.0642 Coverage Factor 2 for 95% confidence level. 

ExPanded Uncertainty (Best Measurement Capability)3 0.128 psi 
(1)11lIa_uonl_Ihe~""pr".nl.dl>yl'3JA.nOC1l\ol!ypica!ly_",_!y~;L • .• STDEV.'IheMean. (2) tiS ..... Is unique for Iype (moclol) 01 equipmonI. 

(3)Tlio_1ylopr._ .. _n<Iod~_d .. __ xlmatoty\l1. ""'....-,.., .... .,u,g.--. _0Ik-2. a 
Verified By: t-5 Input By: Reviewed By: ____ . Checked BY:~ L __ _ 

File: _ ,---
Rema~s: ____________________________________________________________________ ~~~ __________ _ 
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CALIBRATION CERTIFICATE 

APPLICANT FGI HOUSTON Certificate number FC070494 Page 1 of 1 

SUBMITTED A Piezo Cone Penetrometer Manufacturer Fugro Engineers B.V. 

Device type CONE. A15F7.5CKEW2/8.50 bar 12.5 ton) Serial number 1701 -1831 

The device contains an electronic data sheet which contains, amongst others, the characteristics of all the 
sensors inside the device. The data acquisition system calculates the measured value from these known 
characteristics. Ail calibration results are conform the values specified below. 

Force calibration 
Calibration reference : 548 FRE.OOI 
Procedure : RBV.CAL.PR0.003 KALlBRATlE KRACHT 
Tile of channelk) : Cone and Cone+Fric. 
Max. load 150 kN 
l ~ange  !Calibration range l~ensitivity 1 Zero load1 

I I I I 

Calibration uncertainty I 0.3 %I 0.008 k 

- 

1 

Pressure test : 
[~eviation from specified Alpha factor at 2.5 MPa ( c 5 %I 
Cone aualitv control values :  ax. deviation from reference 1 e l  ./,I 

From to 
0) 25 kN 

I 
- - -  .- - I . .- 

Max. Tip to Sleeve friction Crosstalk 1 < I %  

Pressure calibration Calibration of the slope sensor 
Calibration reference : 3257-0001 Calibration reference i 
Procedure : FEBV.CALPRO.OM KALlBRATlE DRUK Procedure:FEBV.CAL.PROOOO6 KALlBRAl'lE HELLING 
Title of channel : Pore 2 T i e  of channel : Slow x 

Deviation 
c 0.5 % 

Max. load 12.5 Mpa 
(~anae  ICalibration range l~ensitivity 1 Zero load) 

output 
< 0.75 kN 

- 
1 

I I I I 

TRACEA~ILITY The measurements have been executed using standards for which the traceability fo primary andlor 
(inter)national standards has been demonstrated . 

From - 
01 2.5 MPa 

I 
Calibration uncertainty 

Tv~ical values for this t v ~ e  of device 

Calibrated by: Mouaouya, Mo 

Calibration date: 15/05/2007 

Calibrate before: 15/05/2008 

0.6 %/ 0.003 MPa 

Cone diameter (mm) (43.7 
Cone area (square cm) 11 5 
Sleeve diameter (mm) 143.9 

Tern late : 75CKEW2 Updated 
Volume $ Rev. 0 - 711 0108 

~eviation 
< 1.0 % 

Pore 2 transducer : Kistler 4043A50 
SN : 1233111 

29/09/2005 3:15:00 PM 
Page 

output 
< 0.002 MPa 

Pore 2 position 
Sleeve length (mm) 
Sleeve area (square cm) 

Alpha factor 
Cone - Sleeve distance (mm) 
Cone - Pore 2 distance (mm) 

2 
144.7 
200 

0.58 
14.4 
6.0 

.. 

CALIBRATION CERTIFICATE 

APPLICANT FGIHOUSTON Certificate number FC070494 Page 1 of 1 

SUBMITTED A Piezo Cone Penetro:meter Manufacturer Fugro Engineers B.V. 

Device type CONE. A15F7.5CKEW2/B. 50 bar (2.5 ton) Serial number 1701-1831 

The device contains an electronic data sheet which contains, amongst. others, the characteristics of all the 
sensors inside the device. The data acquisition system calculates the measured va'lue from these known 
characteristics. All calibration results afe conform the values specified below. 

Force calibration . 
Calibration referen~; 548 FRE.001 
Procedure : FEBV~CAL.PRO.003 KALIBRATIE KRACHT 
Title of channel(s): Cone and Cone+Fric. 
Max load 150 kN 
Range Calibration range Sensitivity 

From to Deviation 
1 01 25 kN 

I 
Calibration uncertainty 

Pressure calibration 
Calibration reference : 3.257-0001 

<0.5% 

0.3% 

Zero load II 
output'! 

<0.75 kN' 

0.008 kN 

Procedure: FEBV.CAl..PRO.004 KALIBRATIE ORUK 
Title of channel: Pore 2 
Max load 12.5 Mpa 
Range Calibration range Sensitivity Zero load 

From Deviation output 
1 012.5 MPa, < 1.0% < 0.002 MPa 

t 
Calibration uncertainty O.p% 0.003 MPa 
Pore 2 transducer: Kistler 4043A50 
SN: 1233111 

TVDical values for this tvoe of device 
Cone diameter (mm) 43.7 Pore 2 position 
Cone area (square cm) 15 Sleeve I:ength (mm) 

Pressure test: 
IDevliation from specifIed Alpha factor at 2.5 MPa I < 5 %1 

Calibration of the slope senso,r 
Calibration reference : 
Procedure:FEBV.CAL.PRO.006 KALIBRATIE HELLING 
Title of channel : Slope x 

(Range Calibration range Sensitivity Zero load 
From Deviation output 

111 0 \15 deg <10% < 1.5 deg 
ICalibration uncertainty 1% O.5deg 

2 JAlpha factor '0.58 
144.7 I'Cone - Sleeve distance (mm) 14.4 

Sleeve diameter (mm) 43.9 Sleeve area (square cm) 200 ICone - Pore 2 distance (mm) 6.0 

TRACEABiliTY The measurements have been executed using standards for which the traceability to primary and/or 
(lnter)national standards has been demonstrated. 

Calibrated by: Mouaouya, Mo Approved by : 

Calibration date: 15/05/2007 

Calibrate before: 15/05/2008 

Template: 75CKEW2 Updated: 29/09/20053:15:00 PM 
Volume 2. Rev. 0 - 7/10/08 Page 691 of 735 



Calibration Verification Certificate 

Device Type: Plezo Cone Penetrometer 

Device Number: F7.5CKEWZBl 1701-1831 

Tip = 15 cm2 = 0.0161 f?2 
Tip + Friction (cone readings in rnV) . 
Load lbs load tons load tsf Tip mV Cal Factor 

0 0 0 
600 0.3 18.63354 35.4 52.63712 

5000 2.5 155.2795 296.2 52.42387 
8750 4.35 270.1 863 512.3 52.73987 

Sleeve = 200 cm2 = 0.2153 ft2 
Friction Only (cone readings in rnV) 
Load lbs load tons load tsf Friction Cal Factor 

0 0 0 0.2 
600 0.3 1.393405 265.4 0.5250 

2100 1.05 4.876916 934.3 0.5220 
3200 1.6 7.431491 1405.3 0.5288 

Pore Pressure Transducer 
Pressure (tsf) Transducer Output (mV) 

0 0 0 
5 5 200.5 2.4938 

10 10 401.2 2.4925 
20 20 801.6 2.4950 

friction Sleeve 
1500 

too0 

i z 500 

0 
0 I000 L 3000 4000 

Pore Pressure 
900 
800 

EZ 
f so0 
1400 
8 300 p 2W 

100 
0 

0 5 1OLood(M)l6 20 25 

Calibration verified Interface 9820-000-1 Loadcell # I  13655 For Tip and Friction Calibration 
Model #UPS3000CC SERIAL # A0813 for Pore pressure calibration 
Loadcell used for calibration verification is traceable to primary standards at NlST and was calibrated by an 
A2LA accredited Laboratory. 

Calibration verified by Dennis Stauffer # Date: 1 015107 

Checked by: 

Volume 2, Rev. 0 - 7/10/08 Page 692 of 735 

Calibration Verification Certificate 

Device Type: Plezo Cone IPenetrometer 

Device Number. F7.5CKleW2IB11701-1831 

Tip = 15 cm2 = 0.0161112 
Tip + Friction (cone readings in mV) 
Load Ibs load tons load tsf Tip mV Cal Factor 

o o 0 
600 0.3 18.63354 

5000 2.5 155.2795 
8750 4.35 270.1863 

35.4 52.63712 
296.2 52.42387 
512.3 52.73987 

600 
500 

s400 
: 300 
1= 200 

100 
o 

TIp 

o 2000 41i!.QQ,CeIl~O 8000 10000 

Sleeve;;; 200 cm2 = 0.2153 fl2 
Friction On'ly (cone readings in mV) 
Load Ibs (oad tons load tsf Friction Ca!1 Factor 

o 0 0 02 
600 0.3 1.393405 265.4 0.5250 

2100 1.05 4.876916 934.3 0.52.20 
3200 1.6 7.431491 1405.3 0.5288 

Pore Pressure Transducer 
Pressure (tsf) Transducer Output (mV) 
000 
5 5 200.5 

10 10 401.2 
20 20 801 .6 

2.4938 
2.4925 
2.4950 

1500 

I 1000 

~ 500 ;: 

QOO 
800 

1 700 
_ 800 
t500 

t: s 200 
100 

o 

o 

Friction Sleeve 

Pore Pressure 

Calibration verified Interface 9820-000-1: Loadcell #113655 For Tip and Friction Calibration 
Model. #UPS3000CC SERIAL # A0813 for Pore pressure calibration 
Loadcell used for calibration verification Is traceable to primary standards at NIST and was calibrated by an 

A2LA aCCl1!diled laboratDry. ~ 

:::::Orifled bY:::: = &--:: :::~: 
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HOL Instrument Verificafian 
D A m  Instrument No.: ft Locabion: ~ o u s t ~ n  L W W R ~ Y ~ S ;  ~ N D  

~ y j m ~ n a q r ~ l r m ~ ~ :  ~&F~Fs: m. R6uding Resolution of Insburnenl: 0.000001 

FUGRO CONSULTANTS INC 

Volume 2, Rev. 0 - 7/10/08 Page 693 of 735 DCN# EXE805 

I 

I 

HGL Instrument Verification 
DArE: _-=-~~~ InatnJment No.: it ,LocatiOn: 

Typ& Analysla: [Ej8F' DNonBp, LRJFS' DAbs . , 
IlIst"",.."t ICll!J1tmcatJoJI/Ulta tnatrument 

Type romatar_TIP mV 
Manufacturer FUCP'O 0.000000 

ModI/Number F7.5CJ<EW2IB1 85.400000 
Serial Number 1701-1881 2ge.2COOOO 

HGllnstrumenl Number ft 517.300000 
ExdtatfonM 693.700000 

GUlIS .. S8Iti1a NA 
FuDRangeO lIIptJ tv) 

Full RiIngeIC8p ~ '(Ib) 18858 
Date Verified 

OaieDI.I8 
Service Statue InSeNfce 

Accept. AIls. or FS Ermr (0/.) 0.1 IXIFS; 11Abe. 
VerifJcatlor 'rstandard EClUipmant 

Type Lead Cell (A2ALAPPROVED) 
Manufacturer Interface I 

Model Number 1211EX-10K·B 
Serial Number 113855 

HGl.lnstrument Number ~ 
Dale Verffled 
T °c. "F 

unear Regrass on,U • Iolimlr 8ummalY 
ComIaUon CoaIf. IR 0.99&990823 

Intercept (Ib 2.851328541 
Slope (IbImVl 18.8893632 

verfftcatlcn CCaIib.) Fac:Ior 18.86936320 
VertlfcaUon Factor Units 1bImV 

Abao1U1a Zero M 
F1oa1lng zero M 

Combined Uncerla/nty 01) 4.!25449006 
CoYe/1l9& Factot 2 

Uncertainty (\I) 9.050898011 
Male. AI)S. or F8 Err~r'%) .o.f2 I X 1"'5; I lAbs. 

! 
ISla I lba1~.l 

0.100 

/ : 
I /" I'-... , 

./ 

/ 
IV 

/ " -0.100 

0.0 L I 
o 

Houston LVDT?: []Yes; [E]ND 
ReadIng Resolution of Instrument: OOOOOG1 

l:>l81lOcd f't9OlCUon NAl:ITOr Full~C:aIe 

Ib Ib Ib Error (%) 
0.0 2.9 2.9 0.02 

600.0 600.0 0.0 0.00 
5000.0 4999.6 004 0.00 
S7SO.0 8729.4 20.6 -0.12 
10000.0 10018.2 18.2 0.11 

MT6L :Yea; ~NO 

Upper-Urn 
J , 
I 
I 
I 
I 
I "' ..... ! 

! 

I '" I i I 
Lcwerui Tfi-'-I '~ 

_0 _0 _ 
Stambrd Reading (III) 

1000o.a 

Source of Uncertainty 
Standarcfa~ 

Valueln Ib 
=nIty BUdget -,"-orft 

D/s!rlbullon ON\sor Type lkIceI1a1nty {uu ut Comments 
N 2.0000 B 

Aba. ErroroSTDEV 4.5254 N 1.0000 A 4.52.54 20.4797 
RaIIoIution of Instrument 0.0000 R 3.-4841 8 0.0000 0.0000 

Repeatability N 1.0000 A 
Resdullon clS1andard twA R 3.4641 B 

~ 4.5254 ~ ",.rage f.etor ~ or 95·~ oonaaenc level. 

Expanded Uncertalntv (Best MeasureMent ~~ 9.051 Ib 
l)1/11Seq_____ not .. ~ L&,-"''''V """"_0. ~'T1Iia-ilUII<I\I8I11tI)p6V"""j"lIII_ 

(l11WtlllCiOllMlY f ~~fIIJ'WI!d,""~""IW~"'IM4"'*'t ........ fooIDtoflooiZ. k 
~JE_B_Y::'-~ __ -_-__ .:-_______ -_-_-.:-_______ -_-In __ P_U:t-B_Y::.:::::::::::==:R:f1V:lewed:==_B_-Y:_.=--~::~:: __ :::::::C_hed< _____ ed::By:::.(~~:-2.~:=:=::::=-_ 

2000.2 (00114107) l1ptS3:t.xls. CalDsta 10/15J2007 FUGRO CONSULTANTS INC 
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HGI. Instrument Verification 
LVDT?:Dves; (]]No 

DATE: Instrument No.: 11 LocaIIon: _____ ~=---::-"'"'='__:_:":""__::":'" 

Type Analysis: mBF; DNonBF; lR]FS; DAbs. ReadIng RNOIution of Instrument 0.000001 

I t 1de~01JluaI& 
Type cane PaneIro/lltter 

Manufacturer FUOIO 
Model Number F1.5CKEW2lB1 
Serial NLrnber 1701-1831 

HGL Instrument Number ft 
ExdtationM 

GelnlSpan Settklg NA 
FuURange 

Full ) 16858 
Dale Vertnad 

Dat&DtJe 
Service Status In Service 

Accepl Abs. or F5 Error (%) 0.1 IXIFS; 1 lAbs. 
Venl1Cldl0nt8tal!daRi Equipment 

Type load Cell (A2AL APPROVED) 
ManufactInr INTERFACE 

Model Number 1211EX·10K-B 
Sel1aI Number 113665 

HGllnslrument Number :lit 
Dale Vertllad 
Tempendura °C_ of 

I.Ineer Ragretlal on. Iy, • Error 5IIIIImIry 

Corrala(1On Coeff. R~ 0.999937891 
Int 2.711953B03 

Slope (lbfmv) 2255859638 
Vedllcallon (caJib.) Factor 2.255&5964 

VerIIIcaIion Factor UnIts Ibt'mv 
~Zero 

fIoItfna Zero 
Ccmblned 1kI0ertaJnty 4,602346861 

Fact« 2 
EXpand.c:l Uncertainty (Ib) 9.2D4eG1s:13 

. M&IlI. Aba. or FS Enor [%) .0.16 I XIFS; I tAbt. 

lII·a ...... Z.712O I 
/' 

1/ 

/ 
V 

~/ 

/ 
V 

100 _ UIII 2GDO 

Instrv .. ~tRudInO (IIIV) 

Source of Uncertainty Val_In Ib Dillributlon 

StandanfS N 

Aba. ErTor-STO~ 4.602S N 
ResoIullon of Insll\a'nent 0.0000 R 

Repeatabll'1ty N 
Raolutlon of standiI'd #NJA R 

j;Ombfned uncertalltY 4.ti023 

lnetrument StanCl81d PradiOtion ADS. t:JTOr 

'ff'N II) Ib Il 

0.000000 0.0 2.7 2.7 
265.400000 600.0 601.4 1.4 
934.300000 2100.0 2110.4 10.4 
1405.300000 3200.0 3172.9 21.1 
222O.MOOOO 5000.0 6012.6 12.6 

MTSL IV"; ~NO 
11.110 

'.1«1 Upper~ 

~ 

# ...... - 1\ ---
. olIJGO 

11.0 1_0 

AnaJySlS Forft 

DI'4iIor Type 
2.0000 B 
1.0000 A 
3.4641 B 
1.0000 A 
3.4841 B 

I \ 
\ 

LOWIetLlt'l 

I 

UnceMInty (u~ 

4.e023 
0.0000 

.' 
/ 

/ 
/ 

// .. , 
It/ 
• I 

I 

ut 
.21.1818 
0.0000 

~ 

/ 

Ful5ca1e 
Error(%) 

0.02 
0.01 
0.06 
-0.1& 
0.07 

I 

i 
i 

Comments 

'FadOr " tor 95% COI'I1ICIence level 

ExoandedUn t Measurement ~ap.bIJiM 3 &.205 Ib 

~-
....... on .. '.-_d ........ 1;JPII 

(3)lIIIo.-..,.....-sd~~ ....... ·~ .. ___ IMI\1IiIIQa..,.,.,...,..,"'1oo2. ~ 

v~:_~_~ __ ~ ____________ ln_~ __ B_Y: ____________ R~_~_·~_~ __ ~_. :::~ _______ ~ _____ ~,~~~~ ______ __ 

R~~
 ______________________________________________________________ ~,~~~~ ________ __ 

20002 (06I141W) FIIc111S1.x1 •• calDaia 10/1&'2007 FUGRO CONSULTANTS INC 
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HGL Jnstrument Vertflcation 
DATE: _=--".......,.. Instrument No.:.2!..--. locallon: Houston LVDT?:Dves; I])No 

Type Analysle: (!JBF; DNonBf; WFS: QAbs. Reading ResolutiOn of Instrument: 0.000001 

Type, 

D :e IU8 

Typ& 

HGj, 

f_ """ 

SCRK08 of Uncertainty 
][nda/ij'$ Uncertalmv . 

NJe. ErroroSlDEV 
ResoIulion of InIitrument 

Rapeat:abII1ty 
Resolution of StandaId 

COITI/)/nea Uncertainty 

:'1a:1atO AIIll e; -:;; l!"L 
Fuoro 

~ 
0.0 I) 

75.0 
150.0 1 

III ~O S 0 

NA 

360 

0.25 ~ J I~ 

Eaten 

A0813 

psl(mv 

x 11'5: I lADS. 

l nc;art8lnlty Sue 

~~~--r--r~r-~--I~

_ a.tao t---+--+---t---+---+I--+---I 
~ ... 
~ um~~=+--r-1~c=~·--==t=~=f==~4---=dr---~ 
III 
ID 

L~*t---r---i-----t----r----+---~----'~ 

~~r-__ ;-___ r ____ +-. __ ~ __ -+ ____ ~il __ ~ 
~~~ __ ~ __ ~~_L_~~~~··_~_t'-~I ___ -_-~I·_· .. _·· _- · __ .. ~, Ii " __ ~ 

0.0 ao.o toa.o iSO.G D.O 2511.4 SOO.O J5O.lI 
Sland.rdb.dlng (psI) 

~et AnalySIs Fat pt 
Valueln pal DIatrIbutIon DMsor Typ6 ~nty(Ua) uj Comments 

N 2.0000 B 
0.0181 N 1-0000 A O'(H8t UOO3 
0.0000 R 3.4841 B 0.0000 0.0000 

N 1.0000 A 
tINIA R $,4641 B I 

0.01131 CovtWga f'actor 2 or nc:e18V8l. 
ExPanded Uncertalnty(8est Measuram:'~lvl s 0.036 psi 

.1) TlII50__ noINi ... :nD 
(3J~"--""poo..a .. ......,..,-"*"'t......, ... --" ... ~-......... __ ."IIo2. 

Verified By; ~ Input By: RevIeWed By: ____ _ 
File: ~ 

~~:~~-----------------------------------------------------~~~--------
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HGL Jnstrument Vertflcation 
DATE: _=--".......,.. Instrument No.:.2!..--. locallon: Houston LVDT?:Dves; I])No 

Type Analysle: (!JBF; DNonBf; WFS: QAbs. Reading ResolutiOn of Instrument: 0.000001 

Type, 

D :e IU8 

Typ& 

HGj, 

f_ """ 

SCRK08 of Uncertainty 
][nda/ij'$ Uncertalmv . 

NJe. ErroroSlDEV 
ResoIulion of InIitrument 

Rapeat:abII1ty 
Resolution of StandaId 

COITI/)/nea Uncertainty 

:'1a:1atO AIIll e; -:;; l!"L 
Fuoro 

~ 
0.0 I) 

75.0 
150.0 1 

III ~O S 0 

NA 

360 

0.25 ~ J I~ 

Eaten 

A0813 

psl(mv 

x 11'5: I lADS. 

l nc;art8lnlty Sue 

~~~--r--r~r-~--I~

_ a.tao t---+--+---t---+---+I--+---I 
~ ... 
~ um~~=+--r-1~c=~·--==t=~=f==~4---=dr---~ 
III 
ID 

L~*t---r---i-----t----r----+---~----'~ 

~~r-__ ;-___ r ____ +-. __ ~ __ -+ ____ ~il __ ~ 
~~~ __ ~ __ ~~_L_~~~~··_~_t'-~I ___ -_-~I·_· .. _·· _- · __ .. ~, Ii " __ ~ 

0.0 ao.o toa.o iSO.G D.O 2511.4 SOO.O J5O.lI 
Sland.rdb.dlng (psI) 

~et AnalySIs Fat pt 
Valueln pal DIatrIbutIon DMsor Typ6 ~nty(Ua) uj Comments 

N 2.0000 B 
0.0181 N 1-0000 A O'(H8t UOO3 
0.0000 R 3.4841 B 0.0000 0.0000 

N 1.0000 A 
tINIA R $,4641 B I 

0.01131 CovtWga f'actor 2 or nc:e18V8l. 
ExPanded Uncertalnty(8est Measuram:'~lvl s 0.036 psi 

.1) TlII50__ noINi ... :nD 
(3J~"--""poo..a .. ......,..,-"*"'t......, ... --" ... ~-......... __ ."IIo2. 

Verified By; ~ Input By: RevIeWed By: ____ _ 
File: ~ 

~~:~~-----------------------------------------------------~~~--------
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CALIBRATION CERTIFICATE 

APPLICANT . FGIHOUSTON Certificate number ' FC070496 Page 1 of I 

SUBMITTED A Pie20 Cone Penetrometer ' r Manufacturer Fugro Engineers B.V. 

Device type . . CONE. Al5F7.5CKEWUB. 50 bar (2.5 ton) Serial number I 701 -1 832 

The device contains an electronic data sheet which contains, amongst others, the characteristics of all the 
sensors inside .the device. The data acquisition system calculates the measured value from these known 
characteristics. All calibration results are conform the values specified below. 

Force calibration 
Calibration reference : 548 FRE.001 
Procedure : FEBV.CAL.PRO.003 KALlBRAflE KRACKT 
Title of channel(s1 : Cone and Cone+Fric. Pressure test : 
Max. load 150 kN (~eviation from specified Alpha factor at 2.5 MPa 1 < 5 %I 

values : 
from reference 

Max. Tip to SIeeve friction Crosstalk 

Pressure calibration Calibration of the s lo~e  sensor 
Calibration reference : 3257-0001 Calibration reference : 
Procedure : FEBV.CAL.PRO.004 KALIBRATIE DRUK Pmcedure:FEBV.CAL.PRO.O06 KALIBRATIE HELLING 
Title of channel : Pore 2 Title of channel : S l o ~ e  x 
Max. load 12.5 Mpa 

TRACEABILITY The measurements have been executed using standards for which the traceability to primary andlor 
(inter)national standards has been demonstrated . 

< I  % 
< I  % 

Typical values for this t v ~ e  of device 

Calibrated by: Mouaouya, Mo 

Calibration date: 15/05/2007 

Calibrate before: 15/0512008 

, 
v & @ f f ) @ l g ~ q & ~ p ~ 8 d a t e d  : 29/09/2005 3:15:00 PNbaSe 696 of 735 

Range 

I 

Pore 2 transducer : Kistler 4043A50 

Sensitivity 
Deviation 

< 1.0 % 

0.6 % 

Zero load 
. output 
< 0.002 MPa 

0.003 MPa Calibration uncertainty 

Calibration range 
From 

2 
144.7 
200 

Pore 2 position 
Sleeve length (mm) 
Sleeve area (square cm) 

Cone diameter (mm) 
Cone area (square cm) 
Sleeve diameter (mm) 

' 0 

43.7 
15 
43.9 

2.5 MPa 

Alpha factor 
Cone - Sleeve distance (mm) 
Cone - Pore 2 distance (mm) 

0.58 
14.4 
6.0 

CALIBRATION CERTIFICATE 

APPLICANT . FGI HOUSTON Certificate number FC070496 Page 1 of 1 

SUBMITTED A Piezo Cone Penetrometer ' Manufacturer Fugro Engineers B.V. 

Device type . GONE. A15F7.5CKEW2IB. 50 barC2.S ton) Serial number 1701-1832 

The device contains an electronic data sheet which contains, amongst others, the characteristics of all the 
sensors inside -the device. The data acquisition system calculates the measured value from these known 
characteristics. All calibration results are conform the values specified below. 

Force calibration 
Calibration reference: 548 FRE.001 
Procedure: FEBV.CAL.PRO.003 KALIBRATIE KRACHT 
Title of channel(s): ~ and Cone+Fric. 
Max load 150 kN 
Range Calibration range Sensitivity 

From to Deviation 
1 . 01 25 kN 

1 
Calibration uncertainty 

Pressure calibration 
Calibration reference: 3257-0001 

<0.5% 

0.3% 

Zero load 
output 

< 0.75 kN 

0.008 kN 

Procedure: FEBV.CAL.PRO.004 KALlBRAnE DRUK 
Title of channel: Pore 2 
Max. load 12.5 Mpa 
Range Calibration range Sensitivity Zero load 

From Deviation output 
1 . 012.5 MPa < 1.0% < 0.002 MPa 

1 
Calibration uncertainty 0.6% 0.003 MPa 
Pore 2 transducer : Kistler 4043A50 
SN: 1233112 

f thO t f d . TVPlca va ues or IS [VDe 0 eVlce 
Cone diameter (mm) 43.7 Por~ 2 position 
Cone area (square cm) 15 Sleeve length (mm) 

Pressure test: 
IOeviation from specified Alpha factor at 2.5 MPa I < 5 %1 

Max. deviation from reference 
Max. Tip to Sleeve friction Crosstalk 

Calibration of the slope sensor 
Calibration reference : 
Procedure:FEBV.CAL.PRO.006 KALIBRATIE HELLING 
Title of chanl}el: Slope x 

Range Calibration range Sensitivity Zero load 
From Deviation outout 

1 0 \15 deg < 10% < 1.5 deg 
Calibration uncertainty . 1% 0.5 deg 

2 Alpha factor 0.58 
144.7 Cone - Sleeve distance (mm) 14.4 

Sleeve diameter (mm) 43.9 Sleeve area (square cm) 200 Cone - Pore 2 distance (mm) 6.0 

TRACEABIL.ITY The measurements have been executed using standards for which the traceability to primary and/or 
(inter)national standards has been demonstrated. 

Calibrated by: Mouaouya, Mo Approved by : 

Calibration date: 15/05/2007 

Calibrate before: 15/05/2008 

Vdtlffl@I~~~~~~~..tI9dated : 29/09/2005 3:15:00 P"4=>age 696 of 735 



Calibration Verification Certificate a3g&q :%a- .-- .-* 

Device Type: Piezo Cone Penetrometer 

Device Number: F7.5CKEWW 1701 -1 832 
TIP CALIBRATION 
Tip area = 15 cm2 = 0.0161 ft2 
Tip readings in mV 

TIP 
Load Load loadlarea Tip Cal Factor 
Ib Tons tsf mV MPa 

0 0 0 0 0 
610 0.305 18.9441 36.3 49.9751995 

5130 2.565 159.3168 304.1 50.1686335 
8550 4.275 265.528 506.9 50.1620354 

10030 5.01 5 31 1.4907 596.4 50.0143495 
15040 7.52 467.0807 892.2 50.1 322208 
20010 10.005 621.4286 1184.4 50.2435152 

FRICTION CALIBRATION 
Sleeve area = 200 crn2 = 0.2153 fI2 
Friction readings in mV 

Friction 
Load Load loadlarea Friction Cal Factor 
Ib Tons tsf mV Mpa 

0 0 0 0 0 
630 0.315 1.463075 279.8 0.50073277 

1995 0.9975 4.63307 887.6 0.49984894 
3350 I .675 7.779842 1488.4 0.50053946 
4980 2.49 11.56526 221 0 0.501 12981 
7520 3.76 17.464 3307.8 0.50558219 

PORE PRESSURE TRANSDUCER CALIBRATION 
Serial : 123312 
Pore Pressure readings in mV 
Pressure Pressure Transducer P.Pres. 

readings Cal Factor 
psi tsf mV M P ~  

0 0 0 0 
75 5.4 209.1 2.473016 

150 10.8 413.8 2.49931 196 
300 21.6 833.8 2.48072749 

Friction Sleeve 
2500 

2000 

E 1500 
I :: row 
E 

540 

0 
0 rmo 2Wo IDMqaS) 4OM woo ww 

0 100 dZq3~1) 300 400 

Temperature Calibration (30 - 115 degrees F) 
Temp (deg TIP (mV) FRIC (mV) PlEZO (mV) Deviation mV Mpa % Full Scale 

30 -0.007 0.189 -0.047 Tip 0.242 0.0121 0.0242 
50 -0.035 0.203 0.126 Friction 3.174 0.001587 0.31738 
75 -0.049 , 0.291 0.140 Piezo 3.058 0.007645 0.3058 

100 -0.129 2.804 -2.391 
115 -0.249 3.363 -2.932 

TIP CALIBRATED BY GEOTAC (ASLA APPROVED) LOAD CELL: 
Model 560K, Serial No. 129739 
FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL : 
Model: 121 I€%-l OK-B, Serial : 113655 
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSIINCSL APPROVED) 
Pressure Indicator Model: UPS3000CC, Serial : A0813 
TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LA APPROVED) 
Model # 852840, Serial # C95005824, ID # TD-001 

Calibration Verified by: Dennis Stauffer & Date: 11/5/2007 

Volume 2, Rev. 0 - 7/10/08 Page 697 of 735 

Calibration Verification Certificate 

Device Type: Piezo Cone Penetrometer 

Device Number. F7.5CKEW2IV 1701-1832 
TIP CAUBRATION 
Tip area = 15 cm2 = 0.0161 ft2 
Tip readings in mV 

TIP 
Load Load load/are~ Tip Cal Factor 
Ib Tons tsf mV Mpa 

0 0 0 0 0 
610 0.305 18.9441 36.3 49.9751995 

5130 2.565 159.3168 304.1 · 50.1686335 

700 

too 

500 

s.4GO 
~300 

200 

100 

Tlp 

===,-.,., 

8550 4.275 265.528 506.9 50.1620354 2000 4000 .-.,.., 1000 10000 12000 

10030 5.015 311.4907 
15040 7.52 467.0807 
20010 10.005 621.4286 

FRICTION CAUBRA TION 
Sleeve area = 200 cm2 = 0.2153 ft2 
Friction readings in mV 

596.4 50.0143495 
892.2 50.1322208 

1184.4 50.2435152 

Friction 
Load Load load/area Friction Cal Factor 

Ib Tons tsf mV Mpa 
0 0 0 0 0 

630 0.315 1.463075 279.8 0.50073277 
1995 0.9975 4.63307 667.6 0.49984894 
3350 1.675 7.779842 1488.4 0.50053946 
4960 2.49 11 .56526 2210 0.50112981 
7520 3.76 17.464 3307.8 0.50558219 

PORE PRESSURE TRANSDUCER CALIBRATION 
Serial : 123312 
Pore Pressure readings in mV 
Pressure Pressure Transducer 

readings 
psi tsf mV 

o 
75 

150 
300 

o 
5.4 

10.8 
21.6 

o 
209.1 
413.8 
833.8 

P.Pres. 
Cal Factor 

Mpa 
o 

. 2.473016 
2.49931196 
2.48072749 

Temperature Calibration (30 -115 degrees F) 
Temp (deg TIP (mV) FRIC (mV) PIEZO (mV) 

30 -D.007 0.189 -0.047 
50 -D.035 0.203 0.126 
75 -0.049 0.291 0.140 

100 -D.129 2.804 -2.391 
115 -0.249 3.363 -2.932 

2500 

2000 

! 1500 

11~ 
500 

1000 

eoo 
I 

600 I 400 ! 
200 

0 

Deviation 
Tip 
Friction 
Piezo 

TIP CALIBRATED BY GEOT AC (A2LA APPROVED) LOAD CELL: 
Model 560K,Seriai No. 129739 

0 

Friction Sleeve 

1000 2000 L.aIIIPo' 1000 lIOOO 

PoreP ..... ure 

100 ~ 300 

mV Mpa % Full Scale 
0.242 0.0121 0.0242 
3.174 0.001587 0.31738 
3.058 0.007645 0.3058 

FRICTION CALIBRATED BY INTERFACE (A2LA APPROVED) LOAD CELL: 
Model: 1211EX-10K-B, Serial : 113655 
PORE PRESSURE TRANSDUCER CALIBRATED BY GE SENSING (AANSIINCSL APPROVED) 
Pressure Indicator Model: UPS3000CC, Serial: A0813 

eooo 

400 

TEMPERATURE CALIBRATED BY HOUSTON PRECISION TYPE K THERMOCOUPLE (A2LAAPPROVEO) 
Model # 8528-40, Serial # C95005824, ID # TO-001 

Calibration Verified by: Dennis Stauffer 0 
Ched<ed By , R.oep Yllmtt {:J- . 

Volume 2, Rev. 0 - 7/10108 

Date: 

Date: 

11/5/2007 

11/5/2007 
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HGL Instrument Verification 
DATE: 1 llSM007 Instrument No.: ft Location: Houston LVDT?: U ~ e s ;  IX(NO 

Type Analysis: ~ B F ;  U N O ~ ~ W  FS; n ~ b s .  Reading Resolution of Instrument 0.000001 

0.150 

0.1 w 

0.050 

a o w  

4.050 

-0.100 

-0.150 
0.0 SWO.0 10000.0 lSWO.0 2WORO 25000.0 
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I 
Combined Uncertainty ( 4.0164 

FUGRO CONSULTANTS INC 
DCN# B E 8 0 5  

Expanded Uncertainty (Best Measurement ~apability)~ 8.033 Ib 
(1) This equdion m the gpmIsh prrrmled b~ lULA, nolUIal~icallY used In mcmtalnV ~alculabm: Le., SlDW of U I ~  Mean. M TNs nlue la unlque for (ype (mdd) of equipment 

unceriainly expressed ?a approxh~UI~Iythc 85% cm6dcr~d kvel using a c w c W a  LOW of k-2 

Verified By: Input By: Reviewed By: Checked By: 
File: 

Remarks: - 

I 
Coverage Factor 

I I I 

2 Ifor 95% confidence level. 

HGL Instrument Verification 
DATE: 111512007 Instrument No.: It 

Type Analysis: I1]BF; DNon~B~F-; ~W'-X~FS ; 
Houston LVDT?:DYes; []]No Location: 

DAbS. Reading Resolution of Instrument: 0.000001 

Instrument Identlflcation/Data Instrument Standard Prediction Abs. Error Full Scale 
Type Cone Penetrometer_TIP mV Ib Ib Ib Error (%) 

Manufacturer Fugro 0.000000 0.0 -8.5 8.5 -0.03 
Model Number F7.SCKEW2JB1 36.300000 610.0 604.3 5.7 -0.02 
Serial Number 1701-1832 (Tip) 304.100000 5130.0 5125.3 4.7 -0.01 

HGL Instrument Number ft 506.900000 8550.0 8549.0 1.0 0.00 
Excitation M 596.400000 10030.0 10059.9 29.9 0.09 

Gain/Span Setting NA 892.200000 15040.0 15053.6 13.6 0.04 
Full Range Output M 1184.400000 20010.0 19986.5 23.5 -0.07 

Full RangelCaj)!cityJtb) 33716 
DateVerifled 111512007 

Date Due 111412008 
Service Status In Service 

Accept. Abs. or FS Error ("!o) 0.1 I XIFS; I lAbs. 
Verification/Standard Equipment 

Type Load Cell (A2AL APPROVED) 
Manufacturer Geotac 

Modef Number 560K 
Serial Number 129739 

HGL Instrument Number :o> j 

Date Verified 
Temperature °C= OF 

Linear Regression, Uncertainty, & Error Summary 
Correlation Coeff. (Rz) 0.999994562 

Intercept (Ib) -8.544049781 
Slope (lblmV) 16.88202947 

VerifICation (C8lib.) Factor 16.88202947 
Verification Factor Units. IblmV 

Absolute Zero M 
Floating Zero M 

Combined Uncertainty (Ib) 4.016393928 
Coverage Factor 2 

Expanded Uncertainty (Ib) 8.032787857 
Max. Aba. or FS Error ("!o) 0.09 I X IFS; I lAbs. MTSL Yes; ~No 

12000.0 
0.150 

".'1 _v·s. ~40 Uppt Umlt 

V / 

./ 
/ / 

V -L 
r 

10000.0 0.100 

100M O.~ 

1000.0 0.000 

4DOO.O 
-4.050 

2OOO.D / 
~ 

Low ~Umit 
-4.100 

0.0 

'10 210 )~ 410 ~IO 6~ 710 -4.150 
0.0 5DOIO.0 '000l0.0 15D01O,O ZODOII.O 25DOIO.D 

.zooo.o 

Uncertainity Budget Analysis For ft 
Source of Uncertainty Value in Ib Distribution Divisor Type Uncertainty (u~ ut Comments 

Standard's Uncertainly N 2.0000 B 
Abs. Error-STDEV 4.0164 N 1.0000 A 4.0164 16.1314 

Resolution of Instrument 0.0000 R 3.4641 B 0.0000 0.0000 
Repeatability N 1.0000 A -.-

Resolution of Standard #NIA 'R 3.4641 B 

Combined Uncertainty 4.0164 Coverage Factor 2 for 95% confidence level. 
Expanded Uncertainty (Best Measurement Caoability)3 8.033 Ib 

(11'NS equ.1Ian __ 1M _ ..... presen," by A2lA. noI 1ho'1ypicolly UHd 1n..-1oln1y ooIcuIItonr, ~ •• :m>EV of ... IoIeIll. (2/ TNo._ Is unique Ie>< ~ (~o/ oquIpmtnI. 

(3) ThIs ....-neyrop<_ .. ~ ~.rpr_od .. __ ty .... ~_' ..... 'uslng. _ •• to.,.,.fk-2. 

Verified By:~ Input By: Reviewed By: _ __ _ Checked By: -.b~~ 

.. 

File: 
Rema~:------------------------------------------------------------------~--~-.~--I-----------
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