USE OF THE DYNAM C CONE PENETROVETER ( DCP)
ON THE Mh/ ROAD PRQIECT

A large part of the research to be conducted on the Wn/ ROAD proj ect
i nvol ves studying the cold regi ons behavior of sub grade and base
materials. Many conmon testing devices and sensors will be used in
this study to ensure a full understanding of a test section's
behavior during its lifetine.

During the construction of each test section, two types of non-
destructive tests were conducted on both the finished sub grade and
the finished base course surfaces. One set of tests utilized the
Fal li ng Wei ght Defl ectoneter (FWD). The other tests were conducted
usi ng a Dynam c Cone Penetroneter (DCP)

The Dynami ¢ Cone Penetroneter (DCP) is a sinple testing device used
to measure the insitu shear strength of soil and granular materials
used in roadways and ot her construction related projects. Due to
its small size and sinplicity, both the equi pmrent cost and
operating costs are very reasonable. Test results can be anal yzed
quickly with relatively little experience and correlated to a
nunber of w dely known strength neasurenents (ex. CBR)

The DCP used by Mh/ DOT on the Mh/ ROAD project is based on the
Central African Standard design as nodified by the Transvaal Road
Department and Mh/ DOT. The device consists of two 0.63 in. (16 nm
di aneter rods, with the |lower rod serving to neasure the
penetration of the device, and the upper rod containing a 17.6 | bs.
(8 kg) sliding drop hammer used to provide the driving force. A
repl aceabl e 600-cone tip is used on the lower rod to reduce side
friction. All materials (except the drop hanmer) are stainless
steel for corrosion resistance.

Operation of the DCP requires two persons, one to drop the hamrer
and the other to record the depth of penetration. The operator
lifts and drops the hamrer either one or nore tinmes dependi ng upon
the strength of the soil at a test |ocation. Follow ng each
sequence of hanmer drops, a penetration reading is taken. This
process continues until the desired depth of testing is reached, or
the full length of the lower rod is buried (approx. 40" (100 cm

At that tinme, a specially adapted jack is used to extract the

devi ce.

Data froma DCP test is processed to produce a penetration index
(PI'), which is sinply the distance the cone penetrates with each



drop of the hanmer. The Pl is expressed in ternms of inches per bl ow
or mllinmeters per blow The penetration index can be plotted on a
| ayer strength diagram or directly correlated with a nunber of
comon pavenent design paraneters.

Over 800 tests were conducted on the M1/ ROAD project. Data from
these tests has been input into the Mi/ ROAD dat abase. Wrk i s now
underway to supplenent this data by conducting other DCP tests

t hroughout the state of M nnesota in soil types not found in the
Wn/ ROAD test sections. The research objective is to understand the
rel ati onshi p between the DCP's penetration index (Pl) and soi

type, density, and noisture content. Laboratory work is al so being
conducted (Univ. of Illinois) to study to the correl ati on between
Pl and shear strength.



