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VERTICAL EFFECTIVE STRESS,K/FT2

Angle of Internal Friction ¢' (degrees)
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Cone rig with hydra ulic pushing systern

— 3 .
E Cone Penetration Test (CPT)
b

+ ASTM D-5778 Field

Test Procedures

+ Continuous push at :

20 mm's Electronic Penetrometer

« Add rods at 1-m : e :
vertical intervals lc = inclination

- .

o T T fe = sleeve friction resistance

i f - 2 enlargement T T
s
178 | BRai PR == Uy = porewater pressurs

: ; b = measured tip resistance
Readings taken o vV R P

every 1 or Scm B e o = total cone tip resistance
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PORE PRESSURE RATIO, By FRICTION RATIO (%)
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1. Sensitive fine-grained soil 7. Silty Sand to Sandy Silt

2. Organic Soil 8. Sand to Silty Sand

3. Clay 9. Sand

4. Silty Clay or Clay 10. Sand to Gravelley Sand

5. Clayey Silt to Silty Clay 11. Very Stiff tine-grained Soil

6. Sandy Silt to Clayey Silt 12. Overconsolidated or Cemented Sand to Clayey sand
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1 2 (b) Silty Sand
5. Sand to Sandy Gravel
0.1 [T III!

1 10 100 1,000
Sleeve Friction (KPa)
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. QTorquemeter
l Push in vane

Vane at bottom of
rods borehole C : C. -D
Lower vane
to bottom of
ot hEstie prebored hole
vane shear
devicer — |,
D = 65 mm
H =130 mm
i H = blade
£ 2 mn height
e —L ~JlL— e | B | —
—* +— B = borehole C 1*
diameter dy=4B
I~ i s
Blade width = D ]
Blade thickness = ¢
1. Insertion of vane 2. Within 1 minute, rotate 3. Perform an 4. Measure residual
vane at 6 deg./minute; additional 8 to torque T, for
measure peak torque, T,,,., 10 revolutions remolded case
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4. Delong, J.T. and Boulanger, R.W. (2000) "Introduction to Drilling and Sampling in
Geotechnical Practice”, Educational Video, 2nd Edition, Department of Civil and
Environmental Engineering, University of California, Davis, 35 min.
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! Karl Von Terzaghi (1883-1963)
? General shear failure

* Local shear failure

4§ Punching shear failure
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Standard Proctor Compaction
(AASHTO T 99)
Maximum Optimum As
Dry Moisture Compacted Saturated Friction
Unified Density Content Cohesion, ¢, | Cohesion c, | Angle, ¢
Classification Soil Type (KN/m’) (%) (kPa) (kPa) (deg)
GW well graded clean gravels, gravel-sand >18.7 <13.3 * * >38
mixture
GP poorly graded clean gravels, gravel sand >17.3 <12.4 L4 * >37
mixture
GM silty gravels, poorly graded gravel-sand-silt >17.9 <14.5 * * >34
GC clayey gravels, poorly graded gravel-sand- >18.1 <14.7 b b >31
clay .
SW well graded clean sands, gravelly sands 18.74+0.8 13.342.5 3944 * 38+1
SP poorly graded clean sands, sand-gravel 17.340.3 12.441.0 2316 * 37+1
mixture )
SM silty sands, poorly graded sand-silt mixture 17.940.2 14.540.4 5116 20+7 34+1
SM-SC sand-silt-clay with slightly plastic fines 18.740.2 12.840.5 50+21 14+6 33+4
SC clayey sands, poorly graded sand-clay 18.1+0.2 14.740.4 75415 11+6 3144
mixture
ML inorganic silts and clayey silts 16.240.2 19.240.7 67+10 9+* 3242
ML-CL mixtures of inorganic silts and clays 17.14+0.3 16.84+0.7 63417 22 +* 3243
CL inorganic clays of low to medium plasticity 17.040.2 17.3+0.3 87410 1342 2842
OL organic silts and silty clays of low plasticity * . i b b
MH inorganic clayey silts, elastic silts 12.9+0.6 36.3+3.2 72430 2049 2543
CH inorganic clays of high plasticity 14.8+0.3 25.5+1.2 103£34 1146 1945
OH organic clays and silty clays * * * * *

The entry + indicates 90 percent confidence limits of the average value, * denotes insufficient data, > is greater than, < is less than
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