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31 August, 1999

Materials & Test Section
Texas Department of Transportation
125 East 11th St.
Austin, TX  78701-2483

Attention: Wei Wu

Subject: The Relationship Between Stiffness & Modulus

Enclosure: Poulos, H.G., and Davis, E.H., Elastic Solutions For Soil & Rock
Mechanics, 1974, pages 167-168.

Dear Wei,

Equation 7.16 on page 168 of the enclosure documents the subject relationship that
Humboldt uses with its stiffness gauge.  Be careful, as the nomenclature is
confusing in the text.  The terms in the equation are as follows.

P = force
E = Young's modulus
R2 = Outside radius of ring (2.25" for the stiffness gauge)
υ = Poisson's ratio
ρz = displacement

This can be confirmed by checking the units of the equation.

The value of ω(n) used for the stiffness gauge is determined by plotting the values
in Table 7.1 and interpolating (see fig, 1).

The form of the equation that Humboldt uses follows directly from equation 7.16.



I also have some questions regarding the work that the stiffness gauges is associated
with.

• If I remember correctly, your ultimate goal is to move to modulus for
evaluating and controlling soil compaction.  Were are you in this transition?
What would it take for TXDOT to adopt modulus in place of density?

• Does TXDOT plan to implement some type of process control for soil
compaction?

• If the stiffness gauge is to be adopted by TXDOT for the field measurement
of modulus or for use in controlling the compaction process, in your opinion,
what criteria must it meet?

• In your recent report, you assigned values of modulus to levels of base
quality.  Can you give me some insight into how those assignments were
made?

• In you work with the stiffness gauge, were any laboratory measurements of
resilient modulus made, per AASHTO T-292, that might be compared to the
modulus derived from stiffness gauge measurements?  Does TXDOT place
any importance on laboratory measurements of resilient modulus?

Sincerely,

Melvin Main
Cc:
Scott Fiedler
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