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The Texas Department of Transportation (TXxDOT) routinely performs Texas Cone Penetrometer (TCP) tests
as part of soil site investigations. Often data from these tests is the only data available for estimating soil
undrained shear strengths for preliminary design. Correlations have existed between blow counts from TCP
tests and undrained shear strength; these correlations have frequently been used to estimate undrained shear
strengths. However, the previous correlations have been derived primarily for deep foundations and relatively
strong soils. The correlations are believed to be conservative and to substantially underestimate the undrained
shear strength of soft (< 1000 psf undrained shear strength) soils. This often leads to either costly designs

or unnecessary additional testing to establish more reliable strength values. This project was undertaken to
develop an improved and more reliable correlation between the undrained shear strength of soils and the TCP
blow count for soils with blow counts generally less than 15.

What the Researchers Did

Six sites were selected in the Texas Gulf Coast region where soft (undrained shear strengths of 1000 psf or
less) clays were expected. Field explorations, including in situ tests, were conducted at each site. The field
tests consisted of TCP tests, “Dutch” piezocone penetration tests, and in situ vane shear tests. Thin-walled
tube samples were also taken in borings performed at each of the sites for further laboratory testing. One-
dimensional consolidation, unconsolidated-undrained (UU) triaxial, and consolidated-undrained (CU) triaxial
compression tests with pore water pressure measurements were performed in the laboratory on the undisturbed
field samples. Results from the field piezocone and vane

shear tests were combined and compared with the results ‘Researc ﬁ Cl’e?:f or mecf Ey

from laboratory triaxial compression tests to establish
representative profiles of undrained shear strength with depth
for each of the six sites.
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Once a correlation was developed, it was used to estimate undrained shear strengths for each of the six sites
from the TCP values. Finally, a series of bearing capacity analyses was performed using both the undrained
shear strength based on TCP blow counts with the new correlation, and the representative undrained shear
strength based on the other field and laboratory test data.

What T ﬁey Found

Based on the comparison of the variations in depth of TCP blow counts and representative undrained shear
strengths derived from the other field and laboratory strength tests, the following relationship between TCP
blow counts and undrained shear strengths is proposed:

s,= 300+60N where s is undrained shear strength in Ibs. per square foot (psf) and N is TCP blow count.

Bearing capacities calculated using undrained shear strengths from this equation and TCP blow counts were
found to, on average, agree very favorably with the bearing capacities calculated using the representative
undrained shear strengths derived from the other field and laboratory tests (piezocone penetration, vane
shear, and laboratory UU and CU tests). However, there was significant variation from site-to-site and also
depending on the width of the loaded area that was considered for the bearing capacity analyses.

What This Means

The new correlation between TCP blow counts and undrained shear strength provides a better estimate of shear
strength for low blow count (N < 15; s, < 1000 psf) soils. This is recommended over the existing correlations
which are believed to be excessively conservative for such soft soils. However, it must be realized that the
TCP test provides only a crude estimate of shear strength and higher factors of safety probably need to be used
than if shear strengths are obtained by more direct means such as field piezocone and vane shear or laboratory
triaxial tests.

For More ’Jnformation:

0-5824-1 Improved Correlation between Texas Cone Penetrometer Blow Count and Undrained
Shear Strength of Soft Clays

0-5824-2 Characterization of Undrained Shear Strength Profiles for Soft Clays at Six Sites in
Texas

Research Engineer - German Claros, TxDOT, 512-465-7403 Texas
Department

Project Director - Dina Dewane, TxDOT, 512-416-2550 f Transportation
Research Supervisor - Stephen G. Wright, CTR, 512-232-3684 Research and Technology

Implementation Office
P.O. Box 5080
www.txd ot.gov Austin, Texas 78763-5080

keyword: research 512-465-7403

This research was performed in cooperation with the Texas Department of Transportation and the Federal Highway Administration. The contents of this report
reflect the views of the authors, who are responsible for the facts and accuracy of the data presented herein. The contents do not necessarily reflect the official
view or policies of the FHWA or TxDOT. This report does not constitute a standard, specification, or regulation, nor is it intended for construction, bidding, or
permit purposes. Trade names were used solely for information and not for product endorsement.


http://www.utexas.edu/research/ctr/pdf_reports/0_5824_1.pdf
http://www.utexas.edu/research/ctr/pdf_reports/0_5824_2.pdf

