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NOTICE

UNDERSTANDING OF THE NOTION OF EDITION

It is important to note that this edition implicitly includes all amendments and errata that might be
published separately at a later date. It is the responsibility of the users of this document to verify whether
any amendments or errata exist.

INTERPRETATION

The verb shall is used to express a requirement (mandatory) in order to conform to this document.

The verb should, or the equivalent expressions it is recommended that and ought to, is used to indicate a
useful, but not mandatory, suggestion or to indicate the most appropriate means of conforming to this
document.

Except for notes presented as normative notes, which set out mandatory requirements and which appear
in the lower portion of figures and tables only, all other notes are informative (non-mandatory) and provide
useful information intended to facilitate understanding or clarify the intent of a requirement or to add
clarification or further details.

Normative annexes provide additional requirements (mandatory) in order to conform to this document.
Informative annexes provide additional (non-mandatory) information intended to assist in the
understanding or use of elements of this document or to clarify its implementation. They contain no
mandatory requirements for the purpose of compliance with this document.

DISCLAIMER OF RESPONSIBILITY

This document was developed as a reference document for voluntary use. It is the user’s responsibility to
verify whether the application of this document is mandatory under the applicable legislation or regulations
or whether trade regulations or market conditions stipulate its use in, for example, technical regulations,
inspection plans originating from regulatory authorities and certification programs. It is also the
responsibility of the users to consider limitations and restrictions specified in the Purpose and Scope and to
judge the suitability of this document for the user’s purposes.

MARKING AND LABELLING REQUIREMENTS

This document may contain requirements for marking and/or labelling. In this event, in addition to meeting
such requirements, it is also the responsibility of the suppliers of products to comply with the applicable
national, provincial or territorial laws and regulations of the jurisdictions in which the products are
distributed.
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SOILS — DETERMINATION OF LIQUID LIMIT
BY THE CASAGRANDE APPARATUS

AND DETERMINATION OF PLASTIC LIMIT

1 PURPOSE AND SCOPE

This standard specifies the test method used to determine the liquid limit by the Casagrande
Apparatus and plastic limit of soils, from which the plasticity index is calculated.

2 NORMATIVE REFERENCES

2.1 GENERAL

The references below (including any amendment or errata) are normative references, and are
therefore considered mandatory. They are essential to the understanding and use of this
standard, and are cited in appropriate places in the text.

It should be noted that a dated normative reference refers to that specific edition of the
reference, while a non-dated normative reference refers to the latest edition of the reference in
question.

2.2 DOCUMENTS FROM STANDARDS BODIES

BNQ (Bureau de normalisation du Québec) [https://www.bnq.qc.ca]

CAN/BNQ 2501-170/2014 Soils — Determination of Water Content.
(Sols — Détermination de la teneur en eau.)

ISO (International Organization for Standardization) [https://www.iso.org]

ISO 3310-1: 2016 Test Sieves — Technical Requirements and
Testing — Part 1: Test Sieves of Metal Wire Cloth.
(Tamis de contrôle — Exigences techniques et
vérifications — Partie 1 : Tamis de contrôle en tissus
métalliques.)

https://www.bnq.qc.ca/fr/
https://www.iso.org/home.html

	1 PURPOSE AND SCOPE
	2 NORMATIVE REFERENCES
	2.1 GENERAL
	2.2 DOCUMENTS FROM STANDARDS BODIES

	3 DEFINITIONS
	4 APPARATUS
	4.1 SIEVE
	4.2 RUBBER SPATULA
	4.3 MORTAR AND PESTLE
	4.4 BOWL OR PLATE
	4.5 SPATULA
	4.6 CASAGRANDE APPARATUS
	4.6.1 The Casagrande apparatus (liquid limit device) shall conform to the specifications indicated in Figure 1.
	4.6.2 The cup alone, without the lever, shall weigh 165 g ± 10 g, and the bottom of the cup shall not have any scratcher that can be felt with the fingers.
	4.6.3 The base shall be of such resilience as to cause a 2 g steel ball, 7.9 mm in diameter, to rebound to a height of 196 mm to 229 mm when dropped from a height of 254 mm.

	4.7 GROOVING TOOL
	4.8 ROLLING SURFACE
	4.9 OTHER EQUIPMENT

	5 PREPARATION OF SAMPLE
	5.1 GENERAL
	5.2 PREPARATION OF COHESIVE SOILS CONTAINING PARTICLES NO LARGER THAN 400 µm
	5.2.1 Collect approximately 300 g of a representative sample to be analyzed. The sample shall be at its natural water content and not have been dried beforehand.
	5.2.2 Discard the oxidized exterior portion of the soil sample. Using the spatula, knead the soil vigorously in the bowl or on the plate, until a completely homogeneous mixture of stable consistency is obtained.
	5.2.3 Immediately determine the liquid limit, in conformity with the requirements of Clause 6.2.

	5.3 PREPARATION OF COHESIVE SOILS CONTAINING PARTICLES LARGER THAN 400 µm
	5.3.1 Collect a representative soil sample for analysis in order to obtain approximately 300 g of material after sieving through a 400 µm mesh, following the method described in Clauses 5.3.2 to 5.3.4. The sample shall be at its natural water content and not have been dried beforehand.
	5.3.2 Sift the soil through a 400 µm sieve. It may be necessary to apply pressure with the fingers or the rubber spatula.
	5.3.3 Knead the sifted soil vigorously in the bowl or on the plate, using the spatula, until a homogeneous mixture of stable consistency is obtained.
	5.3.4 Immediately determine the liquid limit, in conformity with the requirements of Clause 6.2.

	5.4 PREPARATION OF COHESIONLESS SOILS
	5.4.1 Collect a representative sample of 5 mm sieve undersize, in order to obtain approximately 300 g of material passing through the 400 µm sieve, following the method described in Clauses 5.4.2 to 5.4.8.
	5.4.2 The resulting sample may be air-dried or oven dried at a temperature below 60 °C to allow soil aggregates to break up with finger pressure or with the aid of a rubber spatula.
	5.4.3 Gently crush the material without fracturing the particles and sift it through the 400 µm sieve. Repeat the procedure until all soil aggregates greater than 400 µm in dimension have been eliminated.
	5.4.4 Wash sieve retention with distilled or demineralized water in order to recover particles less than 400 µm in size.
	5.4.5 Add the wash water to the sieve undersize obtained in Clause 5.4.3 and homogenize completely.
	5.4.6 Bring the sample to the consistency required to achieve approximately 30 jolts in the liquid limit test described in Clause 6.2 by adding distilled (or demineralized) water, or by drying the sample. Allow the sample to rest in a hermetic container for at least 16 hours before proceeding with the liquid limit test.
	5.4.7 In cases where a sample requires drying, drying may be carried out through exposure to the air, filtration or using an absorbing surface.
	5.4.8 Knead the sifted soil vigorously in the bowl or on the plate, using the spatula, until a homogeneous mixture is obtained.


	6 PROCEDURES
	6.1 DEVICE ADJUSTMENT
	6.1.1 To set up the Casagrande apparatus (see Figure 3), adjust the drop height of the cup, using the gauge located on the grooving tool handle. The point on the cup that comes in contact with the base shall be precisely 10 mm above the base when the cup is raised to the limit of the cam follower. Do not confuse the height between the cup’s contact point and base with the height between the bottom of the cup and base.
	6.1.2 Check the adjustment by keeping the gauge in a fixed position while turning the crank several times. The correct adjustment will be reached when a light metallic sound is heard as the cam hits the cup lever.
	6.1.3 Check the cup adjusting screws. The screws shall be tightened well. Furthermore, ensure the freefall movement of the cup, which should be free of excessive lateral play.
	6.1.4 Check the contact between cam and cup lever. Contact should occur gently. Irregular wear of the lever shall be rectified.

	6.2 DETERMINATION OF LIQUID LIMIT
	6.2.1 Determination of the liquid limit of prepared soils in conformity with Clause 5.2 and Clause 5.3 shall be carried out immediately after soil preparation.
	6.2.2 With the cup in contact with the base, place the freshly kneaded soil in the cup, spreading it horizontally with the spatula and being very careful not to entrap air bubbles. Spread the soil with as few strokes as possible to prevent oozing. The material at the point of impact should be about 10 mm thick; thickness shall be checked using the grooving tool. Place excess soil back in the bowl or on the plate and cover it to prevent any evaporation.
	6.2.3 Cut the soil in the cup using the grooving tool held perpendicular to the surface of the cup, with its bevelled edge forward. Grooving must be done along the axis of the cam with a uniform stroke so as to end up with a groove with sharp clean edges. Grooving shall be accomplished in one continuous stroke.
	6.2.4 While cranking the lever steadily, raise and drop the cup at the rate of two drops per second until the two sides of the groove come together over a length of 12 mm to 13 mm. Record the number of jolts.
	6.2.5 Knead the soil again and repeat the operations as described in Clauses 6.2.2 to 6.2.4. If the second test gives the same results within one jolt, record the mean, expressed to the nearest unit. When the variance is greater than one jolt, make more tests until two consecutive values give the same result within one jolt.
	6.2.6 If the average jolt number obtained in Clause 6.2.5 is 15 to 35, continue the operations according to the requirements of Clause 6.2.9.
	6.2.7 If the average jolt number obtained in Clause 6.2.5 is less than 15, the soil shall be dried by kneading or spreading over an absorbent and non-contaminant surface at room temperature in order to achieve closure of the groove with a greater number of jolts than in the preceding test. Repeat the procedure starting at Clause 6.2.2.
	6.2.8 If the average jolt number obtained in Clause 6.2.5 is more than 35 jolts, moisten the soil slightly by adding 1 ml to 3 ml of distilled or demineralized water in order to achieve closure of the groove with a lesser number of jolts than in the preceding test, and repeat the procedure starting at Clause 6.2.2.
	6.2.9 Splice off a sample over the entire width of the soil, as wide as the spatula and perpendicular to the groove, weighing approximately 10 g. Include the portion of the soil where the groove has closed. Determine the water content of the soil thus collected, in accordance with the standard CAN/BNQ 2501-170.
	6.2.10 Transfer the soil remaining in the cup to the bowl or on the plate. Wash the cup and the grooving tool with water at room temperature and wipe dry ready for the next test.
	6.2.11 Determination of the liquid limit shall be achieved either by successive adding of water or successive drying. No combination of the two procedures is accepted. Repeat the procedures described in Clauses 6.2.2 to 6.2.10 so as to obtain 3 or 4 water contents corresponding to groove closures greater or less than 25 jolts, but ranging from 15 jolts to 35 jolts. Following each wetting or drying operation, the soil sample shall be kneaded vigorously for one minute to obtain a homogeneous mixture.

	6.3 DETERMINATION OF PLASTIC LIMIT
	6.3.1 Collect about 30 g of the soil prepared for the liquid limit test according to the requirements of Clause 5.2, 5.3 or 5.4. The sample shall be dried or moistened until it can be rolled into a ball that does not stick to the fingers when pressed.
	6.3.2 Roll the soil sample into a uniform thread approximately 1 cm in diameter and separate the thread into approximately two equal parts.
	6.3.3 Knead and form one of two portions into an ellipsoidal mass.
	6.3.4 Roll the soil sample between the palm of a hand and the rolling surface, applying just enough pressure to obtain a uniform thread 3 mm in diameter over its entire length. The rolling shall be performed rhythmically at the rate of 80 to 90 movements*
	6.3.5 When the diameter of the roller reaches 3 mm without breaking, reshape the sample into an ellipsoidal shape.
	6.3.6 Repeat the procedures described in Clauses 6.3.4 and 6.3.5 until the roller breaks up into pieces of 3 mm to 10 mm long when its diameter reaches 3 mm. If the roller breaks up before its diameter reaches 3 mm, this test shall be considered as the last, provided solely that the sample has been rolled down to 3 mm in diameter at least once before.
	6.3.7 Once the sample has achieved the state described in Clause 6.3.6, collect the crumbled portions together and place them in a container. Determine the water content in conformity with the requirements of the standard CAN/BNQ 2501-170.
	6.3.8 Repeat the procedure described in Clauses 6.3.3 to 6.3.7 with the second half of the sample.
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