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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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SBT - Bq plots (normalized)
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SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravelly sand to sand

. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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Mormalized Fricdon Rabo, Fr [9%)
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Schneider et al (2008) Soil Class.
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SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [T] 7. Gravely sand to sand

[ 2- Organic material [] 5 Silty sand to sandy sitt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand tosilty sand  [_] 9. very stiff fine grained
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[ 2. cc: Clay-like - Contractive
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Updated SBTn plots

Modified Robertson (2016) SBTn Modified Schneider et al (2008) 5BTn Mormalized Rigidity Index
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K(G) > 330: soils with significant microstructure

CCS: Clay-like - Contractive - Sensitive
(e.g. age/cementation)

CC: Clay-like - Contractive
CD: Clay-like - Dilative

TC: Transitional - Contractive
TD: Transitional - Dilative
SC:  Sand-like - Contractive
SD: Sand-like - Dilative

CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 8/2/2023, 11:16:23 AM
Project file:



Middle Earth Geo Testing, Inc. CPT: SDF(196)
Total depth: 100.23 ft, Date: 7/17/2023

GEO:TESTING:INC- . Surface Elevation: 108.00 ft
www.middleearthgeo.com Coords: X:0.00, Y:0.00

Project: Example CPT report Cone Type: 15cm?
Location: Hayward CA Cone Operator: BH-JM
Permeability SPT N1(6D) Young's nodulus (EZ23) Relative density Friction angle
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Calculation parameters
Pemmeability: Based on SBT, Relative density constant, Cp,: 350.0
SPT Ngo: Based on L. and qt Phi: Based on Kulhawy & Mayne (1990)

Young's modulus: Based on variable alpha using L (Robertson, 2009) _g__ User defined estimation data
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Calculation parameters

Constrained modulus: Based on variable alpha using I. and Q, (Robertson, 2009) OCR factor for clays, Ni: Auto

Go: Based on variable alpha using I. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, N¢: 14 —@— Flat Dilatometer Test data

Undrained strength ratio
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Calculation parameters

Soi Sensitivity factor, Ns: 350.00
—@— User defined estimation data

Depth ()

Soil sensitivity

Effective fricion angle

Depth ()

\

/

Pesk op I.:n;ha gre.e.s)

CPeT-IT v.2.3.1.9 - CPTU data presentation & interpretation software - Report created on: 8/2/2023, 11:16:23 AM
Project file:

12



Middle Earth Geo Testing, Inc. CPT: SDF(196)

Total depth: 100.23 ft, Date: 7/17/2023

GEQ-TESTING:INC: ) Surface Elevation: 108.00 ft
www.middleearthgeo.com Coords: X:0.00, Y:0.00

Project: Example CPT report Cone Type: 15cm2
Location: Hayward CA Cone Operator: BH-JM

Bearing Capacity Plot
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Bearing Capacity calculation is E 8.5 1
perfromed based on the formula: ) 8 -
Qut =R x Q¢ + g 4:5 -
7 -
where: 1
Ry: Bearing capadity factor 6.5
ge Average corrected cone 6
resstance over calculation depth T T T T T : T ? T T T T T r T r T ; T r
Qsai: Pressure applied by soil 3 4 5 6 7 8 9 10 11 12
above footing Footing Width (ft)
:: Tabular results :
No B Start End Depth Ave.q: Rk  Soil Press. Ult. bearing
(ft) Depth (ft) (tsf) (tsf) cap. (tsf)
(ft)
1 3.00 1.60 6.10 40.80 0.20 0.10 8.26
2 3.70 1.60 7.15 35.65 0.20 0.10 7.23
3 4.40 1.60 8.20 31.88 0.20 0.10 6.47
4 5.10 1.60 9.25 29.36 0.20 0.10 5.97
5 5.80 1.60 10.30 28.80 0.20 0.10 5.86
6 6.50 1.60 11.35 28.51 0.20 0.10 5.80
7 7.20 1.60 12.40 30.46 0.20 0.10 6.19
8 7.90 1.60 13.45 32.76 0.20 0.10 6.65
9 8.60 1.60 14.50 35.84 0.20 0.10 7.26
10 9.30 1.60 15.55 40.15 0.20 0.10 8.13
11 10.00 1.60 16.60 46.09 0.20 0.10 9.31
12 10.70 1.60 17.65 51.68 0.20 0.10 10.43
13 11.40 1.60 18.70 57.57 0.20 0.10 11.61
14 12.10 1.60 19.75 65.64 0.20 0.10 13.22
15 12.80 1.60 20.80 73.36 0.20 0.10 14.77
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Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in SI unit system and assume

that all components are expressed in the same units.

:: Unit Weight, g (kN/m3) ::

g=0y- [0.27 -log(R¢)+0.36 - Iog(g—t) + 1.236]

a
where g,, = water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I >1.00 then k =10 99523041

I, <4.00 and I >3.27 then k =10 #2137 L

it Nspr (blows per 30 cm) ::

N Qe 1
60 P, | 10112805817

N 1

1(60) = Qtn : _ -
(60) 1011268-0.28171;

:: Young's Modulus, Es (MPa) ::
(qt ) V) . 0015 . 100.55-IC+1.68
(applicable only to Ic < Ic_cutofr)

:: Relative Density, Dr (%) ::

(applicable only to SBT,: 5, 6, 7 and 8
or Ic < Icfcutoff)

100 - %

DR

:: State Parameter, g ::

Y =0.56 -0.33-109(Q 1, )

:: Drained Friction Angle, ¢ (°) ::

T b A ~ s -

(applicable only to SBT.: 5,6, 7 and 8 or L. < I cytorr)

:: 1-D constrained modulus, M (MPa) ::

IfI. > 2.20
a =14 for Qy, > 14
a = Qy, for Qn < 14
Mcer = a*(qc — Ov)

IfI. > 2.20

N

References

:: Small strain shear Modulus, Go (MPa) ::

Go =(q¢ - 0,)-0.0188 .10 0-551+1.68

:: Shear Wave Velocity, Vs (m/s) ::

G 0.50
(%)

:: Undrained peak shear strength, Su (kPa) ::

Ny =10.50 +7-log(F, ) or user defined

Su — (q tN_ktc V)

(applicable only to SBTn: 1, 2, 3,4 and 9 or I > I cutorf)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

(applicable only toSBT,: 1, 2, 3,4 and 9
or Ic > Icfcutoff)

Su(rem) = fs

:: Overconsolidation Ratio, OCR ::

0.20 1.25

tn

k =
9% ™1 0.25- (10.50- +7-log(F. ))
OCR =k OCR” Qtn

or user defined

(applicable only to SBT: 1, 2, 3,4 and 9 or I. > I. cutoff)

:: In situ Stress Ratio, Ko ::

Ko=(1-sing')- OCRS™’

(applicable only to SBT,: 1, 2, 3,4 and 9 or I. > I. cutorf)

:: Soil Sensitivity, S; ::

(applicable only to SBT: 1, 2, 3, 4 and 9 or Ic > Ic cutorr)

:: Peak Friction Angle, @' (°) =

@' =29.5°-B%".(0.256 +0.336- B, +logQ.)
(applicable for 0.10<B4<1.00)

» Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Driling & Testing, Inc., 5t Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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