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NDERLITER

GEOTECHNICAL ENGINEERING

GENERAL NOTES ON SOIL CLASSIFICATION

Hinderliter Geotechnical Engineering classifies soils in accordance with the Unified Soil Classification System (USCS). In
some cases, the AASHTO Classification System is also used.

USCS soil classifications are derived from soil grain size and material plasticity. Materials with more than 50 percent passing
the No. 200 U.S. Sieve (aperture opening = 0.075 mm) are considered to be fine-grained soils (silts or clays). Materials with
less than 50 percent passing the No. 200 sieve are considered to be coarse-grained soils (sands, gravels, etc). Coarse-
grained soils are classified by the USCS System by plotting the Grain Size in Millimeters vs. Percent Finer by Weight.
Depending on the grain size, the materials are classified as cobbles, gravel, sand, or silt / clay. Material plasticity is
determined from the Liquid Limit test and the Plastic Limit test. The Liquid Limit (LL) of a soil is the point where, when mixed
with water, a pat of soil transitions from a liquid state to a plastic state. The Plastic Limit (PL) is the point where the soil
transitions from a plastic state to a solid state. The difference between the LL and PL is known as the Plasticity Index (PI).
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Most naturally-occuring materials have some portion of fine-grained and coarse-grained materials. Modifiers are used to
describe the relative percentage of minor-occurring materials in the following fashion:

Fine-Grained Soil Modifiers Coarse-Grained Soil Modifiers

Modifier Percentage of Dry Weight Modifier Percentage of Dry Weight
Trace <15 Trace <5

\With 15-29 With 5-12

Sandy, Gravelly, etc. |> 30 Silty, Clayey, etc. >12

The consistency of fine-grained soils and the relative density of coarse-grained soils is generally included on the boring logs
as part of the material description. Consistency and relative density are generally defined as follows:

Fine-Grained Soils Coarse-Grained Soils
Clir;fgpgsns?\?e Consistency Standard Penetration | Standard Penetration Relative Density
Test, N, blows / foot | Test, N, blows / foot
Strength, Qu, psf
< 500 Very Soft <2 0-3 Very Loose
500 - 1000 Soft 2-4 4-9 Loose
1000 - 2000 Medium 5-7 10 - 29 Medium Dense
2000 - 4000 Stiff 8-15 30-49 Dense
4000 - 8000 Very Stiff 16 - 30 B0+ Very Dense
8000+ Hard 30+
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NDERLITER

GEOTECHNICAL ENGINEERING

GENERAL NOTES ON ROCK CLASSIFICATION

Sedimentary Rock Classification

Sedimentary rock is classified based on material composition, weathering and hardness. Depending on how samples are
obtained, a measure of the degree of jointing can also be determined. Sedimentary rock is composed of clay, silt and/or sand
sized particles and is often named based on the soil classification of the deposited material, such as sandstone or siltstone.
Limestone, chert and shale are also sedimentary rock types.

Shale

In general, the reddish shales of western and central Oklahoma or Texas tend to be highly weathered and soft. They are
composed of cemented clays but frequently contain lesser amounts of silt, sand or caliche. In eastern Oklahoma, Texas and
Missouri the shales tend to be dark in color, usually gray, less weathered and harder.

Sandstone

Reddish sandstones in western and central Oklahoma and Texas tend to be highly weathered and soft. These sandstones often
have relatively high clay or silt contents. Sandstones in eastern Oklahoma, Texas and Missouri tend to be brownish and hard.
Sandstones may be described according to degree of cementation; well-cemented, cemented or poorly-cemented.

Limestone
Generally light colored and hard, limestone reacts readily with hydrochloric acid due to its calcium carbonate content.

Sedimentary rock can be evaluated by sampling and testing or by in-situ evaluation methods. Frequently, soft sedimentary rock
is evaluated using penetration testing methods such as the split-barrel (SPT) method or through use of a Texas Cone (TC).
Hard rock is often cored and evaluated by cutting or scratching, or by unconfined compressive strength measurements. In-situ
methods, such as the Pressuremeter, can also be used.

T Texas Cone "T"
SET I \ﬁa e Hardness Values (100 blows /
blows / 6" or less) B
6" or less)
50/6", 50/5" Soft 100/3" or more
50/4", 50/3" Moderately Hard 100/2", 100/1"
50/2" or less Hard, often cored 100/1" or less

Sedimentary rock is generally cored in 5-foot or 10-foot increments or runs. Rock Core Recovery (R) is measured and
expressed as a percentage of the total run. The Rock Quality Designation (RQD), defined as in-tact pieces of core 4 inches or
more in length, is alsc measured and expressed as a percentage of the total core run.

RQD (%) Empirical Quality
90-100 Excellent
75-90 Good
50-75 Fair
25-50 Poor
Below 25 Very Poor
Rock Core Hardness: Layering or Bedding:
Soft - Can be broken by hand or carved with a knife. Fissile - Splits along closely spaced planes 1/16" or less.
Moderately Hard - Can be scratched with a penny. Thin Bedded - Beds 2 inches to 2 feet.
Hard - Can be scratched with a knife. Thick Bedded - Beds 2 feet to 4 feet.
Very Hard - Cannot be scratched with a knife. Massive - Beds greater than 4 feet.

Joints, Faults or Fractures:
Very Low Jointing - More than 6-1/2 feet between discontinuities.
Low Jointing - 2 feet to 6-1/2 feet.
Medium Jointing - 8 inches to 2 feet.
High Jointing - 2-1/2 inches to 8 inches.
Very High Jointing - Less than 2-1/2 inches.

Hinderliter Geotechnical Engineering, LLC
ﬁGE 4071 NW 3rd Street
Oklahoma City, OK 73107 General Notes on Rock Classification

Telephone: (405) 942-4090
Fax: (405) 942-4057




