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[h1]IntroductionStructures of all types (buildings, bridges, highways, etc.) rest directly on, in or against soil; hence, proper analysis of soil and design of foundations are necessary to ensure that these structures remain safe and free of undue settling and collapse. A comprehensive knowledge of the soil in a specific location may also be important in other contexts, including the use of soil as a source of construction material. In order ot obtain such knowledge, soil samples must be collected from a job site and tested in a soils laboratory to evaluate the soil’s engineering properties quantitatively. This laboratory textbook deals specifically with collecting, and especially testing, soil.

Soil testing is an extremely important step in an overall construction design project. Soil conditions vary from one location to another; hence, virtually no construction site presents soil conditions exactly like any other. It can be extremely important that properties may vary, even profoundly, within one site. As a result, soil conditions at every site must be thoroughly investigated prior to preparing detailed designs.

Experienced soils engineers can obtain a fairly good idea of the soil conditions at a given location by examining soil samples obtained form exploratory borings. However, quantitative results of laboratory tests on the samples are necessary to analyze the soil conditions and effect an appropriate design that is based on actual data. The importance of securing sufficient and accurate soil property data can hardly be over-emphasized.

Identification of Peat

The moisture content of soil (also referred to as water content) is an indicator of the amount of water in soil. By definition, moisture content is the ratio of the weight of water in a sample to the weight of solids in the sample, expressed as a percentage. In equation form,


(3-1)

Ww and Ws may be expressed in any units of weight, but both should be expressed in the same unit.

Twenty-one different soil tests are included in this book, with a single chapter devoted to each. These include virtually all soil tests that are required and done on a routeine basis. All except a very few procedures follow those of the American Society for Testing and Materials (ASTM).

The authors suggest that the format presented in the preceding section be adopted as a guide for students to follow in preparing laboratory reports to be submitted to their instructors. Reports should be typed on 8-1/2 by 11-inch plain white paper. They should be submitted in a folder, with the following information appearing on the front of the folder:

1. Title of experiment.

2. Author of report

3. Course number and section

4. Names of laboratory partners

5. Date of experiment and date of report

Much has been written on how to write technical reports. In reality, some individuals write very well, some write very poorly, and many fall somewhere between these extremes. Readers who need assistance in writing are referred to one of many books available on technical writing. Suffice it to say here that reports should be written with correctgrammar, punctuation, and spelling. Use of personal pronouns should be avoided. (Instead of “I tested the sample,” use “The sample was tested.”)

(1) Angularity—Describe the angularity of the san (coarse sizes only), gravel, cobbles, and boulders as angular, subangular, subrounded, or rounded in accordance with the criteria in Table 2–1. A range of angularity may be stated, such as subrounded to rounded.

(2) Shape—Describe the shape of the gravel, cobbles, and boulders as flat, elongated, or flat and elongated if they meet the criteria in Table 2–2 and Fig. 2–1. Otherwise, do not mention the shape. Indicate the fraction of the particles that have the shape, such as:  one-third of the gravel particles are flat.

(3) Color—Describe the color. Color is an important property in identifying organic soils, and within a given locality it may also be useful in identifying materials os imilar geologic origin. If the sample contains layers or patches of varying colors, this shall be noted and all representative colors shall be described. The color shall be described for moist samples. If the color represents a dyr condition, this shall be stated in the report.

(4) Odor—Describe the odor if organic or unusual. Soils containing a sifnificant amount of organic material usually have a distincitve odor of decaying vegetation. THis is especially apparent in fresh samples, but if the samples are dried, the odor may often be revived by heating a moistened sample. If the odor is unuaual (petroleum product, chemica, and the like), if shall be described.

The visual-manual procedure covered in this chapter for describing and identifying soils utilizes the following group of symbols:

G
gravel

S
sand

M
silt

C
clay

O
organic

PT
peat

W
well graded

P
poorly graded

Normally, two group symbols are used to classify a soil; for example, SW indicates well-graded sand. ASTM D2488-84 provides “Standard Practice for Description and Soils (Visual-Manual Procedures).”

Pocket knife or small spatula

Water content data:

Weight of wet soil plus can (g)

Weight of dry soil plus can (g)

Hydrochloric acid (HCl), small bottle, dilute, one part HCl (10 N) to three parts distilled water

Estimate and note the percentage of cobbles and the percentage of boulders. Performed visually, these estimates will be on the basis of volume percentage.

Note 4—Since the percentages of the particle-size distribution in ASTM Test Method D 2487 are by dry weight, and the estimates of percentages for gravel, sand, and fines in this practice are by dry weight, it is recommended that the report state that the percentages of cobbles and boulders are by volume.

[1]  ASTM, 1988 Annual Book of ASTM Standards, Philadelphia, 1988.  Copyright, American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA  19103.  Reprinted with permission.

Soils Testing Laboratory
Unconfined Compression Test

Sample No.
18
Project No.
I-85-5 (3)
Location
Kannapolis, N.C.
Boring No.
14
Depth of Sample
18 f
Date of Test
6-2-89
Description of Soil
Light brown clay
Tested by
John Doe
[A]  Specimen Data

 (1)  Type of specimen (check one)
h Undisturbed
H Remolded

 (2)  Shape of specimen (check one)
H Cylindrical
h Prismatic

 (3)  Diameter of specimen, D0   2.50   in.

 (4)  Initial area of specimen, A0   4.91   in2.

 (5)  Initial height of specimen, L0   5.98   in.

 (6)  Height-to-diameter ratio    2.4
 (7)  Volume of specimen [i.e., (4) 3 (5)]  29.36  in3.

 (8)  Weight of specimen  991.50  g

 (9)  Wet density of specimen   128.6  lb/ft3
(10)  Water content of specimen  20.5  %


(a)  Can no.  2–D

(b)  Weight of wet soil 1 can  383.41  g


(c)  Weight of dry soil 1 can  326.78  g


(d)  Weight of can  50.56  g


(e)  Weight of water  56.63  g


(f)  Weight of dry soil  276.22  g


(g)  Water content    20.5  %

(11)  Dry density of specimen
  106.7  lb/ft3[t]##
Chapter #Laboratory Reports

Procedures [h2][t][eq][eqn][t][h1][t][nl][t][h1][sl]
Chapter Title#[tbn] / [tbt]Table 2–2  Criteria for Describing Angularity of Coarse-Grained Particles [1]


Description
Criteria

Angular
Particles have sharp edges and relatively plane sides with unpolished surfaces

Subangular
Particles are similar to angular description but have rounded edges

Subrounded
Particles have nearly plane sides but have well-rounded corners and edges

Rounded
Particles have smoothly curved sides and no edges[tbh] [tb] [sl] [fgn] / [fgc] Figure 2–1  Criteria for Particle Shape [1]#
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REFERENCEs[t] [mc] [t] [h1] [ul] [use] [ul] [t] [n] [rfh] [rfnl]
Chapter Title#[lrt] [lr] / [lrid][lrh][lrnl][lral]#
Chapter #[tbn] / [tbt]Table 2–2  Criteria for Describing Angularity of Coarse-Grained Particles [1]


Spanner Head


Description
Criteria
Level

Angular
Particles have sharp edges
Relatively plane sides with unpolished surfaces

Subangular
Particles are similar 
Rounded edges
to angular description[tbh] [tbh] [tb] The authors suggest that the format presented in the preceding section be adopted as a guide for students to follow in preparing laboratory reports to be submitted to their instructors. Reports should be typed on 8-1/2 by 11-inch plain white paper. They should be submitted in a folder, with the following information appearing on the front of the folder.


Description
Criteria
Level

Angular
Particles have sharp edges
Relatively plane sides with unpolished surfaces

Subangular
Particles are similar 
Rounded edges
to angular description
Much has been written on how to write technical reports. In reality, some individuals write very well, some write very poorly, and many fall somewhere between these extremes. Readers who need assistance in writing are referred to one of many books available on technical writing. Suffice it to say here that reports should be written with correctgrammar, punctuation, and spelling. Use of personal pronouns should be avoided. (Instead of “I tested the sample,” use “The sample was tested.”)

Example 1–2

The authors suggest that the format presented in the preceding section be adopted as a guide for students to follow in preparing laboratory reports to be submitted to their instructors. Reports should be typed on 8-1/2 by 11-inch plain white paper. They should be submitted in a folder, with the following information appearing on the front of the folder.

[t] [tbh] [tb] [t] [emh] [tf] 1This is a sample of a footnote. This is a sample of a footnote. This is a sample of a footnote
Chapter Title#Figure 7–1  #
Chapter #
