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Introduction

Aashto Classification System To describe, in general, a specific soil without listing values of its parameters, it is convenient to have some kind of generalized classification system. In practice, a number of classification systems have been developed by different groups to meet their specific needs. Some examples are the AASHTO classification system, Unified Soil Classification System, and Federal Aviation Administration (FAA) classification system. All classifications of soil for engineering purposes use Atterberg limits (at least the liquid and plastic limits) and grain-size analysis as delimiting parameters.

The first two systems cited are covered in this chapter. In each case, one or more sample classifications are given to assist in understanding the system. Inasmuch as these classifications are based on Atterberg limits and grain-size analysis, laboratory procedures for which have been presented in Chapters 6 through 9, Chapter 10 presents no new laboratory procedure. Instead, the emphasis is on classification of soils once Atterberg limits and grain-size analyses are known.

AASHTO stands for the American Association of State Highway and Transportation Officials; therefore, this classification system is widely used in highway work. Required parameters for each classification by this system are grain-size analysis, liquid limit, and plasticity index. With values of these parameters known for a given soil, one consults the second column of Table 10–1 and determines whether or not the known parameters meet the limiting values in that column. If they do, the soil classification is that listed at the top of the column (A-1-a, if the known parameters meet the limiting values in the second column). If they do not, one enters the next column (to the right) and determines whether or not the known parameters meet the limiting values in that column. This procedure is repeated until the first column is reached in which the known parameters meet the limiting values in that column. The given soil’s classification is the one listed at the top of that particular column.

Once soils have been classified using Table 10–1 (and Figure 10–1), they can be further described with a “group index.” The group index utilizes the percentage of soil passing a No. 200 sieve, the liquid limit, and the plasticity index and is computed from equation [1]


group index 5 (F 2 35) [0.2 1 0.005 (LL 2 40)] (10–1)
       1 0.01 (F 2 15) (PI 2 10)

where:


F 5 percentage of soil passing a No. 200 sieve


LL 5 liquid limit


PI 5 plasticity index

The group index computed from Eq. (10–1) is rounded off to the nearest whole number and appended in parentheses to the group designation determined from Table 10–1. If a computed group index is either zero or negative, the number zero is used as the group index and should be appended to the group designation. Also, if soil is nonplastic and the liquid limit cannot be determined, report the group index as zero. If preferred, Figure 10–2 may be used instead of Eq. (10–1) to obtain the group index.

As a general rule, the value of soil as a subgrade material is in inverse ratio to its group index. Table 10–2 gives some general descriptions of the various classification groups according to the AASHTO system. The AASHTO system is published as AASHTO M 145-87 (1990) and ASTM D 3282-93.

Example 10–1

Given:
A sample of soil was tested in a laboratory with the following results:

1. Liquid limit 5 46.2%

2. Plastic limit 5 21.9%

3. Sieve analysis data:

Required:

Classify the soil by the AASHTO system.

Solution:

Plasticity index (PI) 5 liquid limit (LL) 2 plastic limit (PL)

PI 5 46.2 2 21.9 5 24.3%

With 85.6% passing the No. 10 sieve, 72.3% passing the No. 40 sieve, 58.8% passing the No. 200 sieve, a liquid limit of 46.2%, and a plasticity index of 24.3%, one proceeds across Table 10–1 from left to right until the first column is reached in which these parameters meet the limiting values in that column. This turns out to be A-7. According to the AASHTO classification system, the plasticity index of the A-7-5 subgroup is equal to or less than the liquid limit minus 30, whereas the plasticity index of the A-7-6 subgroup is greater than the liquid limit minus 30 (see footnote to Table 10–1). For this soil, the liquid limit minus 30 is 46.2 2 30, or 16.2%. Because the plasticity index of 24.3% is greater than 16.2%, this soil is classified as A-7-6. (Also, see Figure 10–1.)

Next, the group index must be determined, using either Eq. (10–1) or Figure 10–2. By Eq. (10–1),


Group index 5 (F 2 35) [0.2 1 0.005 (LL 2 40)](10–1)
        1 0.01 (F 2 15) (PI 2 10)

Group index 5 (58.8 2 35) [0.2 1 0.005 (46.2 2 40)]
               1 0.01 (58.8 2 15) (24.3 2 10) 5 11.8

By Figure 10–2, with a liquid limit of 46.2% and with 58.8% passing the No. 200 sieve, the partial group index for the liquid limit is 5.5. With a plasticity index of 24.3% and with 58.8% passing the No. 200 sieve, the partial group index for the plasticity index is 6.3. The (total) group index is the sum of these (5.5 1 6.3), or 11.8.

Therefore, this soil is classified as A-7-6(12), according to the AASHTO system.

The Unified Soil Classification System was developed by Casagrande [3] and is utilized by the U.S. Army Corps of Engineers. In this system, soils fall within one of three major categories: coarse grained, fine grained, and highly organic soils. These categories are further subdivided into 15 basic soil groups. The following symbols are used in the Unified System:

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 soils. For example, SW indicates well-graded sand. Table 10–3 lists the 15 soil groups, including each one’s name and symbol as well as giving specific details for classifying soils by this system.

In order to classify a given soil by the Unified System, its grain-size distribution, liquid limit, and plasticity index must first be determined. With these values known, the soil can be classified using Table 10–3 and Figure 10–3. The soil can also be classified using the flowcharts of Figures 10–4, 10–5, and 10–6. The Unified Soil Classification System is published as ASTM D 2487-00.

Example 10–2

Given:
A sample of soil was tested in the laboratory with the following results:

1.  Liquid limit 5 30.0%

2.  Plastic limit 5 12.0%

3.  Sieve analysis data:

U.S. Sieve Size
Percentage Passing


3_8 in.
100


No. 4
76.5


No. 10
60.0


No. 40
39.7


No. 200
15.2

Required:

Classify the soil by the Unified Soil Classification System.

Solution:

Because the percentage retained on the No. 200 sieve (100 2 15.2, or 84.8%) is more than 50%, go to the block labeled “Coarse-Grained Soils” in Table 10–3. The sample consists of 100 2 15.2, or 84.8%, coarse-grain sizes, and 100 2 76.5, or 23.5%, was retained on the No. 4 sieve. Thus the percentage of coarse fraction retained on the No. 4 sieve  is (23.5/84.8) (100), or 27.7%, and the percentage of coarse fraction that passed the No. 4 sieve is 72.3%. Because 72.3% is greater than 50%, go to the block labeled “Sands” in Table 10–3. The soil is evidently a sand. Because the sample contains 15.2% passing the No. 200 sieve, which is greater than 12% fines, go to the block labeled “Sands with Fines—More than 12% fines.” Refer next to the plasticity chart (Figure 10–3). With a liquid limit of 30.0% and plasticity index of 18.0% (recall that the plasticity index is the difference between the liquid and plastic limits, or 30.0 2 12.0), the sample is located above the A-line, and the fines are classified as CL. Return to Table 10–3, and go to the block labeled “SC.” Thus, this soil is classified SC, according to the Unified Soil Classification System.

Example 10–3

Given:
A sample of soil was tested in the laboratory with the following results:

1.  Liquid limit 5 NP (nonplastic)

2.  Plastic limit 5 NP (nonplastic)

3.  Sieve analysis data:

U.S. Sieve Size
Percentage Passing


1 in.
100


3_4 in.
 85


1_2 in.
 70


3_8 in.
 60


No. 4
 48


No. 10
 30


No. 40
 16


No. 100
 10


No. 200
  2

Required:
Classify the soil by the Unified Soil Classification System.

Solution:

Because the percentage retained on the No. 200 sieve (100 2 2, or 98%) is more than 50%, go to the block labeled “Coarse Grained Soils” in Table 10–3. The sample consists of 100 2 2, or 98%, coarse-grained sizes, and 100 2 48, or 52%, was retained on the No. 4 sieve. Thus the percentage of coarse fraction retained on the No. 4 sieve is 52/98, or 53.1%. Because 53.1% is greater than 50%, go to the block labeled “Gravels” in Table 10–3. The soil is evidently a gravel. Because the sample contains 2% passing the No. 200 sieve, which is less than 5% fines, go to the block labeled “Clean Gravels—Less than 5% fines.” The next block indicates that examination of the grain-size curve is necessary at this point. In Table 10–3, the two equations used to examine the grain-size curve are


(10–2)

and


(10–3)

where Dn represents the diameter of soil particles at which n% of the soil sample passes this diameter. In other words, D indicates particle size, and the subscript indicates percentage of soil sample that is smaller than that particular particle size. As indicated in Table 10–3, Cu must be greater than or equal to 4, and Cc must be between 1 and 3 in order for the sample to be classified as “GW.” Otherwise, the sample would be classified “GP.” Values of D60, D30, and D10 can be obtained from the grain-size distribution curve (see Figure 10–7). (In this particular example, the values of D60, D30, and D10 are available coincidentally from the information given.) D60 corresponds to a 3_8-in. (9.5-mm) sieve, D30 corresponds to a No. 10 sieve (2.00 mm), and D10 corresponds to a No. 100 sieve (0.150 mm). Substituting these data into Eqs. (10–2) and (10–3) gives

Because Cu (63.3) is greater than 4 and Cc (2.8) is between 1 and 3, this sample meets both criteria for a well-graded gravel. Hence, from Table 10–3, the soil is classified GW (i.e., well-graded gravel), according to the Unified Soil Classification System.

Example 10–4

Given:

A sample of inorganic soil was tested in the laboratory with the following results:

1.  Liquid limit 5 42.3%

2.  Plastic limit 5 15.8%

3.  Sieve analysis data:

U.S. Sieve Size
Percentage Passing

No. 4
100

No. 10
   93.2

No. 40
   81.0

No. 200
   60.2

Required:

Classify the soil sample by the Unified Soil Classification System.

Solution:

Because the percentage passing the No. 200 sieve is 60.2%, which is greater than 50%, go to the lower block (labeled “Fine-Grained Soils”) in Table 10–3. The liquid limit is 42.3%, which is less than 50%, so go to the block labeled “Silts and Clays, Liquid limit less than 50.” Now, because the sample is an inorganic soil and the plasticity index is 42.3 2 15.8, or 26.5%, which is greater than 7, refer next to the Plasticity Chart (Figure 10–3). With a liquid limit of 42.3% and plasticity index of 26.5%, the sample is located above the A-line. Return to Table 10–3 and go to the block labeled “CL.” Thus the soil is classified CL according to the Unified Soil Classification System.

Figure 10–8 lists a BASIC microcomputer program, prepared by Stevens [5], that classifies soils by the Unified Soil Classification System. Input to this program includes the following laboratory results that are supplied in response to prompts: (a) percent passing through standard sieves #200, #40, #4, 1_2 in., 3_4 in., 1 in., 2 in., and 3 in.; (b) Atterberg limits (liquid and plastic limits); and (c) diameter at which 10%, 30%, and 60% of the particles are smaller. Output from the program is the soil classification of the sample in accordance with ASTM D 2487, based on the laboratory results. The program accepts the input, displays it for error checking, and then classifies the sample. In addition, it displays various calculated values used during the classification process. A value of 999 indicates that the associated parameter was not used. Figures 10–9, 10–10, and 10–11 demonstrate the use of the program to classify the soil samples considered in Examples 10–2, 10–3, and 10–4, respectively.

[1]  AASHTO, Standard Specifications for Transportation Materials and Methods of Sampling and Testing, Part I, Specifications, 15th ed., Washington, D.C., 1990.

[2]  ASTM, 2002 Annual Book of ASTM Standards, West Conshohocken, PA, 2002. Copyright, American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959. Reprinted with permission.

[3]  A. Casagrande, “Classification and Identification of Soils,” Trans. ASCE, 113, 901 (1948).

[4]  U.S. Army Corps of Engineers, The Unified Soil Classification System, Waterways Exp. Sta. Tech. Mem. 3-357, Vicksburg, Miss., 1953.

[5]  Jim Stevens, “Unified Soil Classification System,” Civil Engineering, December 1982, pp.61–2.##
Chapter 10U.S. Sieve Size
Percentage Passing

No. 4
100

No. 10
85.6

No. 40
72.3

No. 200
58.8Table 10–1  AASHTO Classification of Soils and Soil-Aggregate Mixtures [1]



Granular Materials
Silt-Clay Materials

General Classification:
(35% or less passing 0.075 mm)
(more than 35% passing 0.075 mm)


A-1
A-2
A-7


Group Classification:
A-1-a
A-1-b
A-3
A-2-4
A-2-5
A-2-6
A-2-7
A-4
A-5
A-6
A-7-5,













A-7-6

Sieve analysis: percent 
    passing

  2.00 mm (No. 10)
50 max.
—
—
—
—
—
—
—
—
—
—

  0.425 mm (No. 40)
30 max.
50 max.
51 min.
—
—
—
—
—
—
—
—

  0.075 mm (No. 200)
15 max.
25 max.
10 max.
35 max.
35 max.
35 max.
35 max.
36 min.
36 min.
36 min.
36 min.

Characteristics of fraction 
    passing 0.425 mm 
(No. 40)

  Liquid limit

—
—
40 max.
41 min.
40 max.
41 min.
40 max.
41 min.
40 max.
41 min.b
  Plasticity index
6 max.
NPa
10 max.
10 max.
11 min.
11 min.
10 max.
10 max.
11 min.
11 min.b

Usual types of significant
Stone fragments,
Fine
Silty or clayey gravel and sand
Silty soils
Clayey soils
    constituent materials
  gravel, and sand
  sand

General rating as subgrade
Excellent to good
Fair to poor

aNP, nonplastic.

bPlasticity index of A-7-5 subgroup is equal to or less than LL minus 30. Plasticity index of A-7-6 subgroup is greater than LL minus 30 (see Figure 10–1).##
Chapter 10Figure 10–1  Liquid Limit and Plasticity Index Ranges for Silt-Clay Materials [2]Figure 10–2  Group Index Chart [1]#Table 10–2  Descriptions of AASHTO Classification Groups [1]

(1)  Granular Materials. Containing 35% or less passing 0.075 mm (No. 200) sieve, Note 1.


(1.1)  Group A-1: The typical material of this group is a well-graded mixture of stone fragments or gravel, coarse sand, fine sand and a nonplastic or feebly plastic soil binder. However, this group includes also stone fragments, gravel, coarse sand, volcanic cinders, etc. without soil binder.



(1.1.1)  Subgroup A-1-a includes those materials consisting predominantly of stone fragments or gravel, either with or without a well-graded binder of fine material.



(1.1.2)  Subgroup A-1-b includes those materials consisting predominantly of coarse sand either with or without a well-graded soil binder.


(1.2)  Group A-3: The typical material of this group is fine beach sand or fine desert blow sand without silty or clay fines or with a very small amount of nonplastic silt. The group includes also stream-deposited mixtures of poorly-graded fine sand and limited amounts of coarse sand and gravel.


(1.3)  Group A-2: This group includes a wide variety of “granular” materials which are borderline between the materials falling in Groups A-1 and A-3 and silt-clay materials of Groups A-4, A-5, A-6, and A-7. It includes all materials containing 35% or less passing the 0.075-mm sieve which cannot be classified as A-1 or A-3, due to fines content or plasticity or both, in excess of the limitations for those groups.



(1.3.1)  Subgroups A-2-4 and A-2-5 include various granular materials containing 35% or less passing the 0.075-mm sieve and with a minus 0.425 mm (No. 40) portion having the characteristics of the 
A-4 and A-5 groups. These groups include such materials as gravel and coarse sand with silt contents or plasticity indexes in excess of the limitations of Group A-1, and fine sand with nonplastic silt content in excess of the limitations of Group A-3.



(1.3.2)  Subgroups A-2-6 and A-2-7 include materials similar to those described under Subgroups A-2-4 and A-2-5 except that the fine portion contains plastic clay having the characteristics of the A-6 or A-7 group.

Note 1:  Classification of materials in the various groups applies only to the fraction passing the 75-mm sieve. Therefore, any specification regarding the use of 
A-1, A-2, or A-3 materials in construction should state whether boulders (retained on 3-in. sieve) are permitted.

(2)  Silt-Clay Materials. Containing more than 35% passing the 0.075-mm sieve.


(2.1)  Group A-4: The typical material of this group is a nonplastic or moderately plastic silty soil usually having the 75% or more passing the 0.075-mm sieve. The group includes also mixtures of fine silty soil and up to 64% of sand and gravel retained on 0.075-mm sieve.


(2.2)  Group A-5: The typical material of this group is similar to that described under Group A-4, except that it is usually of diatomaceous or micaceous character and may be highly elastic as indicated by the high liquid limit.


(2.3)  Group A-6: The typical material of this group is a plastic clay soil usually having 75% or more passing the 0.075-mm sieve. The group includes also mixtures of fine clayey soil and up to 64% of sand and gravel retained on the 0.075-mm sieve. Materials of this group usually have high volume change between wet and dry states.


(2.4)  Group A-7: The typical material of this group is similar to that described under Group A-6, except that it has the high liquid limits characteristic of Group A-5 and may be elastic as well as subject to high volume change.



(2.4.1)  Subgroup A-7-5 includes those materials with moderate plasticity indexes in relation to liquid limit and which may be highly elastic as well as subject to considerable volume change.



(2.4.2)  Subgroup A-7-6 includes those materials with high plasticity indexes in relation to liquid limit and which are subject to extremely high volume change.

Note 2:  Highly organic soils (peat or muck) may be classified as an A-8 group. Classification of these materials is based on visual inspection, and is not dependent on percentage passing the 0.075-mm (No. 200) sieve, liquid limit or plasticity index. The material is composed primarily of partially decayed organic matter, generally has a fibrous texture, dark brown or black color, and odor of decay. These organic materials are unsuitable for use in embankments and subgrades. They are highly compressible and have low strength.#
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Table 10–3  Soil Classification Chart [2]


Soil Classification



Group
Group
Criteria for Assigning Group Symbols and Group Names Using Laboratory TestsA
Symbol
NameBABased on the material passing the 3-in. (75-mm) sieve.

BIf field sample contained cobbles or boulders, or both, add “with cobbles or boulders, or both” to group name.

DIf soil contains $ 15% sand, add “with sand” to group name.

EGravels with 5 to 12% fines require dual symbols:

GW-GM, well-graded gravel with silt

GW-GC, well-graded gravel with clay

GP-GM, poorly graded gravel with silt

GP-GC, poorly graded gravel with clay

FIf fines classify as CL-ML, use dual symbol 
GC-GM or SC-SM.

GIf fines are organic, add “with organic fines” to group name.

HIf soil contains $ 15% gravel, add “with gravel” to group name.

ISands with 5 to 12% fines require dual symbols:

SW-SM, well-graded sand with silt

SW-SC, well-graded sand with clay

SP-SM, poorly graded sand with silt

SP-SC, poorly graded sand with clay

JIf Atterberg limits plot in hatched area, soil is a CL-ML silty clay.

KIf soil contains 15 to 29% plus No. 200, add “with sand” or “with gravel,” whichever is predominant.

LIf soil contains $ 30% plus No. 200, predominantly sand, add “sandy” to group name.

MIf soil contains $ 30% plus No. 200, predominantly gravel, add “gravelly” to group name.

NPI $ 4 and plots on or above “A” line.

OPI , 4 or plots below “A” line.

PPI plots on or above “A” line.

QPI plots below “A” line.Highly organic soilsPrimarily organic matter, dark in color, and organic odorCoarse-Grained Soils
More than 50% 
  retained on No. 200 sieve

Fine-Grained Soils
50% or more passes the
  No. 200 sieve

Gravels
More than 50% of 
  coarse fraction retained on No. 4 sieve

Sands
50% or more of coarse 
  fraction passes No. 4 sieve

Silts and Clays
Liquid limit less 
  than 50

Silts and Clays
Liquid limit 50 or more

Clean Gravels
Less than 5% finesE

Gravels with Fines
More than 12% finesE

Clean Sands
Less than 5% finesI

Sands with Fines
More than 12% finesI

Inorganic

Organic

Inorganic

Organic

Cu $ 4 and 1 # Cc # 3C

Cu , 4 and/or 1 . Cc . 3C

Fines classify as ML or MH

Fines classify as CL or CH

Cu $ 6 and 1 # Cc # 3C

Cu , 6 and/or 1 . Cc . 3C

Fines classify as ML or MH

Fines classify as CL or CH

PI . 7 and plots on or above “A” lineJ

PI , 4 or plots below “A” lineJ

PI plots on or above “A” line

PI plots below “A” line

GW

GP

GM

GC

SW

SP

SM

SC

CL

ML

OL

CH

MH

OH

PT

Well-graded gravelD

Poorly graded gravelD

Silty gravelD,F,G

Clayey gravelD,F,G

Well-graded sandH

Poorly graded sandH

Silty sandF,G,H

Clayey sandF,G,H

Lean clayK,L,M

SiltK,L,M

Fat clayK,L,M

Elastic siltK,L,M

Peat#
Classification of Soils for Engineering Purposes#Figure 10–3  Plasticity Chart [2]Figure 10–4  Flow Chart for Classifying Fine-Grained Soil (50% or More Passes No. 200 Sieve) [2]#Figure 10–5  Flow Chart for Classifying Organic Fine-Grained Soil (50% or More Passes No. 200 Sieve)[2]#Figure 10–6  Flow Chart for Classifying Coarse-Grained Soil (More Than 50% Retained on No. 200 Sieve)[2]#
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1710 PRINT @40: “ ** BORDERLINE ** ”

720 PRINT @40:
1720 PRINT @40:

730 PRINT @40: “________________________________________”
1730 GO TO 1640

740 PRINT @40: “ INPUT ERROR CHECK ”
1740 REM —- SOLVE FOR L1 AND P1 —-

750 PRINT @40: “________________________________________”
1750 IF A1,.1 THEN 1770

760 REM - PRINT INPUTS AND CALCULATED RETAINED VALUES FOR CONFIRMATION -
1760 IF P2.7 THEN 1820

770 PRINT @40: “ PASSING ;NS200 SIEVE: “;S2;” % RETAINED: “;R1;”%”
1770 IF A351 THEN 1800

780 PRINT @40: “ PASSING ;NS40 SIEVE: “;S4;” % RETAINED: “;R2;”%”
1780 PRINT @40: “ SILTY SAND (SM)”

790 PRINT @40: “ PASSING ;NS10 SIEVE: “;S1;” % RETAINED: “;R3;”%”
1790 END

800 PRINT @40; “ PASSING ;NS4 SIEVE: “;S3;” % RETAINED: “;R4;”%”
1800 PRINT @40: “ SILTY,CLAYEY SAND (SM-SC)”

810 PRINT @40:
1810 END

820 PRINT @40: “PASSING 1/2 IN. SIEVE: “;S5;” % RETAINED: “;R5;”%”
1820 PRINT @40: “ CLAYEY SAND (SC)”

830 PRINT @40: “ PASSING 3/4 IN. SIEVE: “;S6;” % RETAINED: “R6;”%”
1830 END

840 PRINT @40: “ PASSING 1.0 IN. SIEVE: “;S7;” % RETAINED: “;R7;”%”
1840 PRINT @40: “ ——- FINE GRAINED ——-”

850 PRINT @40: “ PASSING 2.0 IN. SIEVE: “;S8;” % RETAINED: “;R8;”%”
1850 PRINT @40:

860 PRINT @40: “ PASSING 3.0 IN. SIEVE: “;S9;” % RETAINED: “;R9;”%”
1860 IF L1.50 THEN 2000

870 PRINT @40:
1870 IF A151 THEN 1980

880 PRINT @40: “** TO CONTINUE PRESS ‘RETURN’ ** ”;
1880 IF A351 THEN 1960

890 INPUT @40: R$
1890 PRINT @40: “ DO COLOR AND ODOR INDICATE ORGANIC MATERIAL ? ”;

900 PAGE
1900 INPUT @40: R$

910 PRINT @40:
1910 IF R$5“NO” THEN 1940

920 PRINT @40:
1920 PRINT @40: “ORGANIC SILTS (OL)”

930 PRINT @40: “ D10 IS ”; D1
1930 END

940 PRINT @40: “ D30 IS ”; D3
1940 PRINT @40: “ INORGANIC SILTS (ML)”

950 PRINT @40: “ D60 IS ”; D6
1950 END

960 PRINT @40:
1960 PRINT @40: “ INORGANIC SILTS AND CLAYS (ML-CL)”

970 PRINT @40: “ LL IS ”; L1
1970 END

980 PRINT @40: “ PL IS ”; P1
1980 PRINT @40: “ INORGANIC CLAY (CL)”

990 P25L1-P1
1990 END

1000 PRINT @40: “ PI IS ”; P2
2000 IF A151 THEN 2080

1010 PRINT @40:
2010 PRINT @40: “ DO COLOR AND ODOR INDICATE ORGANIC MATERIAL ? ”;

1020 PRINT @40: “ CALCULATED VALUES OF CU AND CZ”
2020 INPUT @40: R$

1030 PRINT @40: “ CU IS ”; C1
2030 IF R$5“YES” THEN 2060

1040 PRINT @40: “ CZ IS ”; C2
2040 PRINT @40: “ INORGANIC SILT (MH)”

1050 PRINT @40:
2050 END

106- PRINT @40: “________________________________________”
2060 PRINT @40: “ ORGANIC SILT (OH)”

1070 PRINT @40: “ YOUR SOIL CLASSIFICATION IS:”
2070 END

1080 PRINT @40: “________________________________________”
2080 PRINT @40: “ INORGANIC CLAY (CH)”

1090 REM —- SOLVE FOR ‘PI’ AND ‘A LINE’ EQUATION —-
2090 END

Figure 10–8  Program to Classify Soils by Unified Soil Classification System [5]#Figure 10–9  Application of Program of Figure 10–8 to Solve Example 10–2Figure 10–10  Application of Program of Figure 10–8 to Solve Example 10–3#Figure 10–11  Application of Program of Figure 10–8 to Solve Example 10–4#
