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A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
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T- 3" O.D. Thin-Walled Shelby Tube

C - CME Sample

V -  VERY MOIST

S -  SLIGHTLY MOIST

ML

SC

ML

FILL

B 1A

0 – 3’ FILL – Sandy Silt (ML) – stiff, moist, dark brown

3 – 3 ½’ Clayey Sand (SC) with Gravel and occasional
Cobbles – dense, moist, brown
3 ½ - 8 ½’ Sandy Silt (ML) – stiff, moist, brown (45% sand,
54.4% medium plastic fines)
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A - Drill Cuttings B - Bulk Sample A- Atterberg Limits
B- Grain Size Distribution

S- 2" O.D. 1.38" I.D. Tube Sample C- Consolidation
U- 3" O.D. 2.42 " I.D. Tube Sample MD- Moisture/Density
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Depth

W -  WET

Bottom of Test Pit @ 9 Feet

M - MOIST
10/22/09

NE- No Free Water Encountered

A-2

No Free Water Encountered

R - Rotary Cuttings

DS - Direct Shear
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T- 3" O.D. Thin-Walled Shelby Tube

GP

GP BASE

FILL

2A

S

SB 13.8 A.B

0 – 8” Aggregate Base (GP)

8” – 3’ FILL – Sandy Gravel (GP) – medium dense, slightly
moist, brown

3 – 9’ Clayey Sand with Gravel, Cobbles, and small
Boulders (GP) – dense, slightly moist, brown (35% gravel,
41% sand, 24.3% medium plastic fines)
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UNIFIED SOIL 
CLASSIFICATION            

AND                        
KEY TO SOIL DESCRIPTIONS
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NOTE: Percentages are presented within soil description for soil
horizon with laboratory tested soil samples.

          FINE SAND NO. 40 TO NO. 200
MINUS  NO. 200 SIEVEFINES (SILT OR CLAY)

LIQUID LIMIT (LL)

LITTLE
SOME
MOSTLY

DESCRIPTION OF ESTIMATED PERCENTAGES OF 
GRAVEL, SAND, AND FINES

15% - 20%
30% - 45%

50% - 100%

GRAVEL            
MORE THAN HALF

COARSE FRACTION
IS LARGER THAN

NO. 4 SIEVE

SAND              
MORE THAN HALF 

COARSE FRACTION 
IS SMALLER THAN 

NO. 4 SIEVE

TRACE
FEW

Particles are present but est. < 5%
5% - 10%

SILT AND CLAY

LIQUID LIMIT 50% OR LESS

SILT AND CLAY

LIQUID LIMIT GREATER THAN 50%

CLEAN SANDS
WITH LITTLE
OR NO FINES
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COBBLES ABOVE 3 INCHES

          COARSE SAND
          MEDIUM  SAND

          FINE GRAVEL 3/4 IN. TO NO. 4 SIEVE
SAND NO. 4 TO NO. 200

NO. 4 TO NO. 10
NO. 10 TO NO. 40

SILTS &
CLAYS

SPT BLOW*
COUNTS (N)

SANDS &
GRAVELS

SPT BLOW*
COUNTS (N)

3 IN. TO 3/4 IN.

* The Standard Penetration Resistance (N) In blows per foot is obtained by
the ASTM D1585 procedure using 2” O.D., 1 3/8” I.D. samplers.

HARD 30 +

GRAVEL 3 IN. TO NO. 4 SIEVE
          COARSE GRAVEL

DEFINITIONS OF SOIL FRACTIONS
SOIL COMPONENT PARTICLE SIZE RANGE

VERY STIFF

5 - 8 
STIFF 9 - 15 DENSE 31 - 50

5 - 103 - 4
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50 +16 - 30

HIGHLY ORGANIC SOILS
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FINE SANDY OR SILTY SOLID, ELASTIC SILTS
INORGANIC CLAYS OR HIGH PLASTICITY, FAT CLAYS

ORGANIC SILTS OR CLAYS MEDIUM TO HIGH
PLASTICITY

MH

ML INORGANIC SILTS AND VERY FINE SANDS, ROCK
FLOUR, SILTS WITH SANDS AND GRAVELS
INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY
CLAYS WITH SANDS AND GRAVELS, LEAN CLAYS
ORGANIC SILTS OR CLAYS OF LOW PLASTICITY

WELL GRADED GRAVELS WITH OR WITHOUT SAND,
LITTLE OR NO FINES
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LITTLE OR NO FINES
SILTY GRAVELS, SILTY GRAVELS WITH SAND
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WELL GRADED SANDS WITH OR WITHOUT GRAVEL,
LITTLE OR NO FINES
POORLY GRADED SAND WITH OR WITHOUT GRAVEL,
LITTLE OR NO FINES
SILTY SANDS WITH OR WITHOUT GRAVEL

CLAYEY SANDS WITH OR WITHOUT GRAVELOVER 12% FINES
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SUMMARY OF TEST DATA
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SUMMARY OF TEST DATA
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15 ML
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PLATE   
A-4a

SUMMARY OF TEST 
RESULTS
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Radians
γ -
kv -
h -
φ -
ψ -
kh -
θ -
ξ -

β -

*kh = 0.5 Peak Ground Acceleration

PAE and PPE are the combined static and dynamic forces due to the driving and resisting wedges, respectively.
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height of structure
vertical acceleration in g's

inclination of soil surface (upwards from structure is positive)

soil-structure friction angle
inclination of interface with respect to vertical
horizontal acceleration in g's

8.6
8.6

arctan (kh/1-kv) = seismic inertia angle
internal friction angle of soil

0.1500
0.1500

unit weight of soil (pcf) 120
0
1
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0.0000 0.0

0.4082 23.4
0.1500

0.5582 32
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Radians DegreesRadians
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Degrees
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0.5582 32.0

0
0

0.4640 26.6

0.9888 0.9888cos(ψ + θ + ξ)

0.8424 0.8424
0.9888 0.9888

1 1

cos2(φ - ψ - θ)
cos(ψ)

2.9675 2.9675

0.9888

1.0000 1.0000
0.3970 0.3970

0.9888 0.9888

0.9888

sin(φ + ξ)
sin(φ - ψ - β)

cos(β - θ)

φ - ξφ + ξ
φ - ψ - β
β - θ

cos2(φ - ψ + θ)
cos(ψ)
cos2(θ)

cos(β - θ)

0.5297 0.5297
0.0000 0.0000

KAE 0.8617 KPE

ψ - θ + ξψ + θ + ξ 8.60.1500

β - θ
φ - ψ + β

cos(ψ - θ + ξ)

0.8617

0.5297

39057

0.8943 0.8943

sin(φ - ξ)
sin(φ - ψ + β)

0.5297

1

26.6
21.8
18.4

8.6
0.5582 32.0

0
0.8424

KA KP

KP * γ

0.4636
0.3805
0.3218

3.25240.4709
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1

0.4082 23.4

φ - ψ + θ0.4082 23.4

cos2(θ)

0.8424
0.0000

KA * γ
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