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(Z#-5) COMMON PROPERTIES OF COHESIONLESS SOILS

. e 2 . Void Stren-
* Material Compactriess Dr, % N dry # ratw gth***
GW :well-graded Dense 75 90 2.21 0 22 40
gravels, gravel-  Mediumdense 50 55 2.08 (.28 36
sand mixtures Loose 25 {28 1.97 0.36 32
GP: poorly graded Dense 75 70 2.04 0.33 38
gravels, gravel- Mediumdense 50 50 1.92 0.39 35
sand mixtures Loose 25 <20 1.83 0.47 32
SW: well-graded sands. Dense 75 65 1.89 0.43 37
gravelly sands Mediumdense 50 35 1.79 0.49 34
Loose 25 {15 1.70 0.57 30
SP: poorly graded Dense 7 50 176 0.52 36
sands, gravelly Mediumdense 50 30 1.67 0.60 33
sands Loose 25 <10 1.59 0.65 29
SM: silty sands Dense 75 45 1,65 0.62 35
Mediumdense 50 25 1.55 0.74 32
Loose 25 <8 1.49 0.80 29
ML: morgamc silts ds Dense 7535 1.49 0.80 33
very fine san Mediumdense 50 20 1.41 0.90 31
Loose 25 4 1.3 1.0 27

* ¥

tion are after Burmister (1982)
Density given is for Gs

N is blows per foot of penetration in the SPT. Adjustments for grada-

=9, 68 (quartz grains)
*x + Friction angle ¢ depends on mineral type, normal stress, and grain

angularity as well as Dr and gradation
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0 = @ 82% Crushed Rock, Max, Size 3"
0.4 0.5 06(31 ) 07(35) 08(3,9)09(42) 1.0(45")

FRICTION FACTOR, TAN ¢

(a8-5) Effect of Relative Density on The Friction

Factor for Coarse-grained Soils

(E-6) Approxmate Values of ¢’

For Granular Soils as

Affected by State of Compaction, Size, Gradation,

and Angularity of Grains

Sizeof State of - Valuesof ¢,
ot . Rounded grains; ar
grains compaction | -2 g%gnﬁon éllel:%ﬂgrfﬁés
Medium sand Very loose 28-30 32-34
Moderately dense 32-34 36-40
Very dense 35-38 44-46
Sand and gravel :*
65% G-35% S --- | Loose 39
65% G-35% S Moderately dense 317 41
80% G-20% S Dense 45
80% G-20% S --- | Loose 34
Blasted rock fragments -{-------- RERERS | 40-55

* Values interpolated from Holtz and Gibbs, 1956
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