
Project: 310-18 Hospital Cemosa (Hospital Suba)

INGERCIVIL SAS

Ingenieria Geotecnia y Riesgo SAS

Bogotá-Colombia

WWW.INGERCIVIL.COM

Total depth: 45.04 m, Date: 11/03/2019

Surface Elevation: 2573.00 m

Hospital Suba

Coords: 4°45'13.17'' N 74°5'32.028'' W

Cone Type: CPTu

Cone Operator: Carlos López

CPT: CPTu1 Suba

Location:

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

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravelly sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained
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Project: 310-18 Hospital Cemosa (Hospital Suba)

INGERCIVIL SAS

Ingenieria Geotecnia y Riesgo SAS

Bogotá-Colombia

WWW.INGERCIVIL.COM

Hospital SubaLocation:

Total depth: 45.04 m, Date: 11/03/2019

Surface Elevation: 2573.00 m

Coords: 4°45'13.17'' N 74°5'32.028'' W

Cone Type: CPTu

Cone Operator: Carlos López

CPT: CPTu1 Suba

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty clay

5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravelly sand to sand

8. Very stiff sand to clayey sand

9. Very stiff fine grained

SBT - Bq plots (normalized)
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Bq plots (Schneider)
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SBT legend
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Mod. SBTn legend

1. CCS: ClayLike - Contractive, Sensitive

2. CC: Clay-like - Contractive

3. CD: Clay-Like: Dilative

4. TC: Transitional - Contractive

5. TD: Transitional - Dilative

6. SC: Sand-like - Contractive

7. SD: Sand-like - Dilative
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Total depth: 45.04 m, Date: 11/03/2019

Surface Elevation: 2573.00 m
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Cone Type: CPTu

Cone Operator: Carlos López
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Updated SBTn plots

CCS:
CC:
CD:
TC:
TD:
SC:
SD:

Clay-like - Contractive - Sensitive
Clay-like - Contractive
Clay-like - Dilative
Transitional - Contractive
Transitional - Dilative
Sand-like - Contractive
Sand-like - Dilative

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Project: 310-18 Hospital Cemosa (Hospital Suba)
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Cone Type: CPTu
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Calculation parameters

Relative density constant, CDr: 350.0Permeability: Based on SBTn

SPT N60: Based on Ic and qt

Young’s modulus: Based on variable alpha using Ic (Robertson, 2009)

Phi: Based on Kulhawy & Mayne (1990)

User defined estimation data
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Cone Type: CPTu

Cone Operator: Carlos López

CPT: CPTu1 Suba

Location:

Calculation parameters

Undrained shear strength cone factor for clays, Nkt: 20

OCR factor for clays, Nkt: 0.23

Go: Based on variable alpha using Ic (Robertson, 2009)

Constrained modulus: Based on variable alpha using  Ic and Qt n (Robertson, 2009)

User defined estimation data

Flat Dilatometer Test data
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Project: 310-18 Hospital Cemosa (Hospital Suba)

INGERCIVIL SAS
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Total depth: 45.04 m, Date: 11/03/2019

Surface Elevation: 2573.00 m

Hospital Suba

Coords: 4°45'13.17'' N 74°5'32.028'' W

Cone Type: CPTu

Cone Operator: Carlos López

CPT: CPTu1 Suba

Location:

Calculation parameters

Soil Sensitivity factor, NS: 350.00

User defined estimation data
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This software is licensed to: INGENIERIA GEOTECNIA RIESGOS SAS

:: Permeability, k (m/s) ::

cI3.04-0.952
cc 10k then 1.00I and 3.27I 

cI1.37--4.52
cc 10k then 3.27I and 4.00I 



:: NS P T (blows per 30 cm) ::

cI0.28171.1268
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:: Young's Modulus, Es (MPa) ::

1.68I0.55
vt

c100.015)σ(q 

(applicable only to SBTn: 5, 6, 7 and 8
or Ic < Ic_cutoff)

:: Relative Density, Dr (%) ::

D R

tn

k

Q
100 

(applicable only to Ic < Ic_cutoff)

:: State Parameter, ψ ::

)log(Q0.330.56ψ cstn,

:: Drained Friction Angle, φ (°) ::

(applicable only to SBTn: 5, 6, 7 and 8  or Ic < Ic_cutoff)

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

 
c0 . 5 5 I + 1 . 6 8C P T t vM = 0 . 0 3 ( qσ ) 1 0  

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

1.68I0.55
vt0

c100.0188)σ(qG 


:: Shear Wave Velocity, Vs (m/s) ::
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:: Undrained peak shear strength, Su (kPa) ::
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:: Overconsolidation Ratio, OCR ::
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:: Remolded undrained shear strength, Su(rem) (kPa) ::

  sremu fS 

:: Unit Weight, g (kN/m³) ::

weightunit water g where
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p

q
log(0.36)log(R0.27gg
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(applicable only to SBTn: 1, 2, 3, 4 and 9 or Ic > Ic_cutoff)

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

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

References

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

2012

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.

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

:: In situ Stress Ratio, Ko ::

'sin
O OCR)'sin(1K  

:: Soil Sensitivity, St ::

r

S
t

F

N
S 

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

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

:: Peak Friction Angle, φ' (°) ::

 tq
0.121
q

' logQB0.3360.256B29.5φ 

(applicable for 0.10<Bq<1.00)

 
  'c v t n , c sφ φ + 1 5 . 9 4 l o g ( Q ) 2 6 . 8 8

If Ic > 2.20
α = 14 for Qt n > 14

α = Qt n for Qtn ≤ 14
MCPT = α·(qt − σv)

 

If Ic ≥ 2.20
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http://www.geologismiki.gr/Guides/Guides.php
http://www.cpt-robertson.com/pub.html

