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Table 3-1A.  Sample Sizes Required for Soil Mechanics Tests 
 

Type of Test Requested 

Minimum Size of Sample Required 
Extra 
Small 
“XS” 

Small 
“S” 

Large 
“L” 

Extra 
Large 
“XL” 

Hydrometer & Sand Sieve X X X X 
Soluble Salts X X X X 
Natural Water Content X X X X 
Gravel Sieve Analysis  X X X 
Atterberg Limits  X X X 
Pinhole Dispersion  X X X 
Chemical Dispersion  X X X 
Specific Gravity  X X X 
Double Hydrometer Dispersion  X X X 
Chemically Treated Pinhole Tests for Dispersion   X X 
Compaction   X X 
Sealing Tests   X X 
Shear   X X 
Consolidation   X X 
Permeability   X X 
Filter Design Tests    X 
Large Diameter Shear    X 
Large Diameter Consolidation    X 
Soil Cement    X 
Breakdown on Degradable Rocks for Earthfill    X 
Riprap Durability Tests1    X 

 
1Use unbroken blocks of ledge rock.  Each block should have a minimum mass of 20 to 25 pounds and 
the cumulative mass of all blocks should be a minimum of 150 pounds.  The equipment used for 
preparation of samples for these tests is capable of handling only rocks up to 8 inches in diameter with 
safety.  Select rock samples of this diameter or smaller to facilitate testing procedures if at all possible. 
 
Rock fragments should be representative of the size that will be required for final placement.  Typically, 
the Lincoln laboratory has requested that 5 to 8 rock specimens be used per sample when evaluated by 
the rock cube method.  Generally, no less than a 10-pound specimen (rock fragment) should be 
considered.  Place the specimens into two (2) 5-gallon buckets for shipment.  A 5-gallon bucket with 
handles is available at most hardware stores and is the most convenient way of shipping either rock or 
soil.  If 6 to 8 specimens of adequate size are used, a total weight of about 50 pounds per bucket is 
obtained, which is generally within the weight limit of the shipping agent. 
 
Note 
The Soil Mechanics Laboratory in Lincoln, Nebraska stated in April 1993 that 70-100 pounds of material 
for rock riprap testing is adequate.  The 150 pounds stated in footnote 1 above is not needed. 
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NEH 8 Chapter 3 Tables 
 

Table 3-2.  Minimum Field-Sample Size for Various Gradations of Material1 
 

Gradation of Material and Sample Size 
Group 

Maximum  
particle size 

Minimum field 
sample size 

(pounds) 
Gradation No. 1, natural materials with 90% or more passing No. 4 sieve: 

“XS” sample ≤3/4 inches 1 
“S” sample 3 inches 10 
“L” sample 3 inches 50 
“XL” sample 3 inches 100 

Gradation No. 2, natural materials with 50 to 89% passing No. 4 sieve: 
“S” sample 3 inches 20 
“L” sample 3 inches 75 
“XL” sample 3 inches 150 
“XL” sample 6 inches 200 

Gradation No. 3, natural materials with less than 50% passing No. 4 sieve: 
“S” sample 3 inches 40 
“L” sample 3 inches 100 
“XL” sample 3 inches 200 
“XL” sample 6 inches 250 

 
1Note that the maximum particle size to be included in field samples ranges from 3 inches for “S” and 
“L” samples to 6 inches for “XL” samples.  Estimate the percentage of over-size materials excluded from 
the field samples and record it along with descriptions of the samples on forms SCS-533 (Log of Test 
Holes) and SCS-534 (Soil sample List).  It is not necessary to screen samples to determine the exact 
amounts of the various particle sizes.  Visual estimates of the particle sizes and the quantities involved 
are adequate. 
 
[All samples should be taken and shipped so as to keep material at its natural water content.] 
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V. SAMPLE TAGS: 
 

All samples submitted to the SML should be properly tagged for easy identification.  
Relying on permanent ink marking on canvas or plastic bags without also using sample tags 
is inadvisable since the ink can be rubbed off bags during shipment.  Sample tags should 
have the following information printed on them in Permanent Ink. 
 
1. State 
2. Site name and number 
3. Field Sample Number 
4. Location (Centerline dam, borrow, etc.) 
5. Grid or station (if known) 
6. Depth 
7. Financial Project (08, 01, etc.) 
 
One sample tag should be placed on the outside of the sample and one tag should be placed 
on the inside of the sample bag.  If the outside tag should get lost, the one on the inside 
should identify the sample.  Placing the inside sample tag in a separate plastic zip-lock bag 
will help keep the tag dry and easily read.  Please DO NOT use cloth tags.  Cloth tags are 
starched to make them rigid.  When they become wet, the starch dissolved and printing on 
the tag washes away completely or smudges so badly they cannot be read. 

 
VI. SAMPLE LISTS 

 
All samples submitted to the SML should have a sample list to accompany the shipment.  
The sample list should provide a description of the material, an estimate of the percentage of 
oversize materials not included in the sample, and the location and depth where each sample 
was obtained.  This sample list and tags on the samples submitted should read the same and 
contain the same information.  The sample list is to provide the name of a contact person 
(geologist, project engineer, area engineer, etc.) who can answer questions about the 
samples.  Standard Form SCS-ENG-534, Soil Sample List-Soil and Foundation 
Investigation, is a good form to use.  The sample list submitted and tags on samples must 
not contain conflicting information. 
 

VII. TIES FOR SAMPLE BAGS 
 
The use of “wire flags” to tie sample bags works well in securing the bags but pose a safety 
hazard.  Several laboratory employees have been injured on the sharp ends of the wires.  
“Wire flags” are extremely stiff, and when the ends are cut, become very sharp and 
dangerous.  The use of cord string or wire similar to that used for tying construction steel 
(pigtails) is recommended.  These wire ties have rounded loops and are less stiff. 
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