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FIG. 2

Description of test results shown in Fig.
2.- The sogI used in this case (Dam PV) was &
brown, sandy clay, 60% of which was finer than
the 200 mesh sieve. It 1s difficult to deter-
mine the relationship here as the field point
is on the compaction (dry weight) curve, next
to the zero agr voids curve, but 26,000 £t 1b
per cu ft in the laboratory is estimated equi-
valent to the 33,000 ft 1b per cu ft calculat-
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FIG.4

ed from the drawbar pulls; the 26,000 ft 1b
value was found by interpolating along a direc-
tion parallel to the zero air voids curve be-
tween the polnts where each curve starts to
curve away to the left from a direction paral-
lel to the zero air voids curve. The required
field compaction is then 127% of the laborat-
ory compactive effort expended to secure the
same soll dry weight.
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Description of test results shown in Fig,.

%;: The SOEI used in this case (Dam Bl) was

ust about ideal for compacted f£fill construc~
tion with 34% finer than the 200 mesh sieve and
only a negligible quantity retained on the 4
mesh per inch screen. Here, again, the field
point is close to the zero air voids curve,
but it is estimated that 25,000 ft 1b per cu
ft laboratory compaction is equivalent to the
27,400 £t 1b per cu ft field compaction, mak-
ing the field requirement about 1.0% of the
laboratory compactive efforts.

Description of test results shown in
Figs, an «- The two solls use or these
structures (Dams CDK and CD) were quite simi-
lar in appearance and test results to the one
shown in Fig. 3, but slightly finer, 44 and
50% pessing the No. 200 sieve. In the case of
Fig. 4, it is estimated that 29,000 ft 1b per
cu ft in the laboratory is equivelent to the
32,400 £t 1b per cu £t used in the field, mak-
ing the field requirement 112% of the laborat-
ory. For the case of Fig. 5, it is estimated
that 32,000 £t 1b per cu ft in the laboratory
is equivalent to the 32,400 £t 1b per cu ft in
the field, a ratio of 101% .

Description of test results shown in Fig,
6.~ The soEI Tepresented by Flg. 6 (Dam LV)

differs somewhat from the others, about 23%
being finer than the 200 mesh sieve and about
20% being retained on the No, 4 sieve. It will
be noted that two "meen fill densities™ are
shown; the lower one was secured with too small
roller teeth; the higher dry weight was secur-
ed by increasing the area of the roller teeth
from 6 to 8-1/2 sq in. After increasing the
area of the sheepsfoot roller teeth area the
ratio of field to leboratory compaction ef-
forts required was 19,700 + 17,200 = 114% .
The smaller area teeth gave considerable
trouble with full penetration permitting the
drums to bear directly on the s0il and thus

to transfer an unknown portion of the roller
weight to the soil, decreasing the pressure on
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FIG. 6

the sheepsfoot teeth and lowering the drawbar
pull and consequent compactive effort.

Comparison of field and laboratory com-
pactive efforts by use o e jndicated sa-
turated penetratlion resistance.- JThere 13
shown on Figs. 1 %o 6 lnclusive, & smeller fi-
gure whereln the indicated saturated penetra-
tion resistance (I.S.P.R.) secured by various
laboratory compactive efforts are shown. The
mean indicated saturated penetration resist-
ance for the damsg, as determined by tests,are
shown at the field (equipment) compactive ef-
forts. Then, the laboratory compactive efforts
required to duplicate the field indicated sa-
turated penetration resistances (measured in
the constructed dam) were read from the labor-
atory curves and placed on the figures, making
possible a comparison between field and labor-
atory compactive efforts on the basis of simi-
lar indicated saturated penetration resistances
rather than by a soil dry weight comparison.
This method of comparison should be superior
to the more direct appearing soil dry weight
method because of the difficulty of getting a
soil sample to compact for test that will be
representative of the job, as far as compacted
dry weight at a given compactive effort is con-
cerned. The indicated saturated penetration
resistance method eliminates this difficulty
as there is not much variation in compactive
efforts versus indicated saturated pemnetration
;isistgnce between widely varisble soils (See

8. 7).

Table 1 shows a comparison of the two me-
thods of compactive effort comparisons; the
values derived by the methods described in the
foregoing paragraph are given in the table and
those secured from the dry weight comparisons
given in the description of Figs. 1 to 6 are
shown in parentheses in the right hand column.

CONCLUSIOR

The foregoing analysis of field and lab-
oratory compaction results demonstrates that
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TABLE 1

Comparison of Laboratory asnd Field Compective Efforts
By Use of The Indicated Saturated Penetration Resistance

Dam Mean Indicated Required Laboratory Field Com- Ratio, Fielad
Saturated Pene- Compactive Efforts pactive Compactive
tration Resist- to Secure Indicated Efforts Ex- Efforts to
ances of Com- Saturated Penetra- pended by Laboratory
pacted Fills, tion Resistances of Sheepsfoot Compactive
Ib Per Sq In Compacted Fills, Rollers xa) Efforts,

Ft Lb Per Cu Ft Ft 1b/Cu Ft Per cent

S.Ge 600 42,000 48,000 115 (100) x)

P.V. 390 23,000 33,000 142 (127)

B.I. 288 24,000 27,400 114 (110)

C.Dk, 604 29,000 32,400 112 (112)

C.D, 710 37,000 32,400 88 (101)

L.V, 285 14,000 19,700 140 (114)

x) Values in (100) are those given in the text, as determined by estimation
from the position of the compacted fill dry weights on the compactive
effort vs. soil dry welight curves of Figs. 1 to 6 inclusive.

xa) Drawbar pull (1bs) x number of roller trips over each vertical foot of

compacted £ill + roller width (£t).

OiL DRY WEIGHTS AND INDICATED SATURATED
PENETRATION RESISTANCES FOR COMPACTIVE EF-
FORTS 0-75000 FT.LB.PER.CU.FT. FOR FOUR SOILS-

SOIL % PASIING NO SR CA. LIQUID LIMIT  SLASTIC LIMIT
Zoa SIEVE

o]

sanD ) 287 201 —_
SaNDY 27 270 224 198
% cLAYEY 7. 273 axz 217
B ciav ae 272 aso 298

~AND SHOWING THE REQUIRED COMPACTION EFFORT-
5 TO SECURE FROM 90%TO 100% OF THE SOIL DRY
WEIGHT SECURED BY COMPACTION METHODS RE -
QUIRING 12375 AND 56250 FT LB. PER.CUFT
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FIG. 7

the laboratory data can be applied to the de-
sign of sheepsfoot rollers of such size as may
be reguired ?within the limitatidn of thepower
of tractors now available) for any individual
soil compaction project wherein a shear strength
of soil has been selected that will result in

the most economical structure; that is, soil
compaction costs can be estimated for various
embankment slopes that will have equal factors
of safety or for pavement or structure sub-
grades that will yield a prescribed amount un-
der equivalent loadings. It is appreciated
that the data presented herein are limited in
scope and that more should be accumulated
wherever possible; however, the purpose of this
discussion is to call attention to the methods
to use for this purpose.

Attention is called to the circumstance
that the use of "90% density" of a 56,250 ft
1b per cu £t compaction "standard" does not
mean that 90% of 56,250 = 50,625 £t 1b per cu
£t compaction is being secured but, instead,
only 1500 ft 1b per. cu £t or 17,500 £t 1b per
cu £t may be required, dependent on whether
the s0ils are sandy or clayey 4) (See Fig. 7)
and, also, the shear strengths may be reduced
to 47% or 42% of the "standard" value in the
case of sandy or clayey soils 5) while, at
the same time, the consolidation under load-
ing, after compaction is finished, may be in-
creased 275 or 225% in the case of sandy or
clayey soils.
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