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Soil and Foundation Engineering Sectional Committee, CED 43




FOREWORD

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Soil and Foundation Engineering Sectional Committee had been approved by the Civil Engineering Division Council.

There are a series of standards on methods of testing of soils.  It has been recognized that reliable and inter-comparable test results can be obtained only with the standard testing equipment capable of giving the desired level of accuracy.  With this objective, a series of specifications covering the requirements of equipment used for testing soils have been published to encourage their development and manufacturing in the country.

The equipment covered in this standard is used for determination of liquid limit of soil by cone penetration method as covered in IS 2720 (Part 5) : 1985 ‘Methods of the test for soils :    Part 5 Determination of liquid and plastic limits (second revision)’.

This standard was first published in 1985.  The present revision has been taken up with a view to incorporate the modifications found necessary as a result of experience gained in the use of this standard.  Also, in this revision, the standard has been brought into latest style and format of Indian Standards, and references to Indian Standards, wherever applicable have been updated.  The other major modifications incorporated in this revision of the standard are given below:

a) Digital type equipment for determination of liquid limit test by cone penetration method has been included.  Provisions on material and construction of digital type equipment have also been included.
b) Provision for providing an arrangement of making soil thread for plastic limit test has also been incorporated considering that such arrangements are being provided by the manufacturer along with the equipment for liquid limit determination. 
c) BIS certification marking clause has been modified to align with the revised Bureau of Indian Standards Act, 2016.

This standard contributes to the Sustainable Development Goal 9 - Industry, Innovation and Infrastructure: Build resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation.

The composition of the Committee responsible for formulation of the standard is given in Annex B.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’.  The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.



Indian Standard

EQUIPMENT FOR DETERMINATION OF LIQUID LIMIT OF
SOILS BY CONE PENETRATION 
METHOD — SPECIFICATION

(First Revision)


1  SCOPE

This standard covers the requirements of the equipment for determination of liquid limit of soils by cone penetration method.

2  REFERENCES

The following standards contain provisions, which through reference in this text, constitute provisions of this standard.  At the time of publication, the editions indicated are valid.  All standards are subject to revision, and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards is given in Annex B.

3 TYPES

2.1 Equipment for liquid limit test by cone penetration method can be of the following two types: 

a) Analogue type; and
b) Digital type.

4 DIMENSIONS

Dimensions with tolerances of different components of the analogue type equipment shall be as detailed in Figs. 1 to 10.  General assembly of different components of the digital type equipment shall be as detailed in Fig. 11.  Dimensions with tolerance of cup and cone of digital type equipment shall be as detailed in Fig. 9 and Fig. 10.  Except where tolerances are specially mentioned against the dimensions, all dimensions shall be taken as nominal dimensions and tolerances of medium class as given in IS 2102 (Part 1) shall apply thereon. 
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FIG.  1 GENERAL ASSEMBLY FOR ANALOGUE TYPE EQUIPMENT
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All dimensions in millimetres.

FIG.  2 BASE BODY
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All dimensions in millimetres.

FIG. 3 PILLAR 
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FIG. 4 BRACKET 
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All dimensions in millimetres.

FIG. 5 PLUNGER
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6A PUSH BUTTON PIN
[image: A drawing of a bolt and spring

Description automatically generated]
6B PUSH BUTTON SPRINGS

All dimensions in millimetres.

Fig. 6 RELEASE MECHANISM
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7A DIAL
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7D PINION SHAFT

All dimensions in millimetres.

FIG. 7 DIAL GUAGE 
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All dimensions in millimetres.

FIG. 8 SPUR RACK 
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All dimensions in millimetres.

FIG. 9 CONE
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All dimensions in millimetres.

FIG. 10 CUP
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FIG. 11 GENERAL ASSEMBLY OF DIGITAL CONE PENETROMETER FOR SOIL

4 MATERIALS

The materials of construction for various component of the analogue type and digital type equipment shall be as given in Table 1 and Table 2 respectively.

Table 1 Materials of Construction for Various Components of Analogue 
Type Equipment
(Clause 4)

	Sl
No.
	Components
Parts
	Material
	Special
Requirement
	   Relevant
 IS Number

	(1)
	(2)
	(3)
	(4)
	       (5)

	i) 
	Base body
	Cast aluminium
	–
	IS 617

	ii) 
	Levelling screws
	Mild steel
	Nickel/Chrome plated
	IS 1875

	iii) 
	Pillar
	Mild steel
	Nickel/Chrome plated
	IS 1875

	iv) 
	Bracket
	Cast aluminium
	–
	IS 617

	v) 
	Knurled clamp
	Mild steel
	Nickel/Chrome plated
	IS 1875

	vi) 
	Clamp pin
	Mild steel
	Nickel/Chrome plated
	IS 1875

	vii) 
	Plunger rod
	Mild steel
	Nickel/Chrome plated
	IS 1875

	viii) 
	Top cap
	Mild steel
	Nickel/Chrome plated
	IS 1875

	ix) 
	Clamping screw
	Mild steel
	Nickel/Chrome plated
	IS 1875

	x) 
	Bush
	Brass
	–
	IS 4170

	xi) 
	Weight
	Brass
	–
	IS 4170

	xii) 
	Push button pin
	Mild steel
	Nickel/Chrome plated
	IS 1875

	xiii) 
	Push button-spring
	Spring steel
	Nickel/Chrome plated
	IS 4454 (Part 1)

	xiv) 
	Dial
	Aluminium
	Anodized
	IS 7883

	xv) 
	Needle pointer
	Mild steel
	Nickel/Chrome plated
	IS 1875

	xvi) 
	Pointer bush
	Brass
	–
	IS 4170

	xvii) 
	Pinion shaft
	Mild steel
	Nickel/Chrome plated
	IS 1875

	xviii) 
	Spur rack
	Mild steel
	Nickel/Chrome plated
	IS 1875

	xix) 
	Cone
	Stainless steel
	–
	IS 6603

	xx) 
	Cup 
	Brass 
	– 
	IS 4170




Table 2  Materials of Construction of Various Component Parts of Digital 
Type Equipment
(Clause 4)

	Sl
No.
	Components
Parts
	Material
	Special
Requirement
	Relevant
IS Number

	(1)
	(2)
	(3)
	(4)
	(5)

	i) 
	Base body
	Mild steel
	Painted
	

	ii) 
	Levelling screws
	Mild steel
	Nickel/Chrome plated
	IS 1875

	iii) 
	Pillar
	Mild steel
	Nickel/Chrome plated
	IS 1875

	iv) 
	Bracket
	Cast aluminium
	Painted
	IS 617

	v) 
	Clamp knob
	Mild steel
	Nickel/Chrome plated
	IS 1875

	vi) 
	Up down Knob 
	Mild steel
	Nickel/Chrome plated
	IS 1875

	vii) 
	Clamping screw
	Mild steel
	Nickel/Chrome plated
	IS 1875

	viii) 
	Weight
	Brass
	–
	IS 4170

	ix) 
	Spur rack
	Brass
	   –
	IS 4170

	x) 
	Cone
	Stainless steel 
	–
	IS 6603

	xi) 
	Cup 
	Brass 
	– 
	IS 4170



5 CONSTRUCTION 

5.1 Analogue Type

The base, pillar, bracket, plunger, release mechanism, dial gauge, spur rack, cone and cup shall be according to details given in Figs. 1 to 10.  The mass of the plunger along with cone and needle as given in Fig. 5 and Fig. 9 respectively shall be 80 ± 0.5 g (for this purpose thickness of weight given in Fig. 5E be adjusted). When assembled, the pin fixed at the bottom of the rack shall be in line and concentric with the plunger assembly.

5.2 Digital Type

The equipment shall be power operated and shall have facility for adjusting the height of the cone in relation to soil test specimen in the cup.  The linear variable differential transformer (LVDT) provided for test shall be enough to accommodate the cone.  The equipment shall have electrical indicator with visual display.  Provision shall be made to stop the equipment after 5 ± 0.1 s of the penetration of cone.  The mass of cone along with the siding components and cone shall be 80 ± 0.5 g (for this purpose thickness of weight given in Fig. 5E be adjusted).

5.3 A 300 mm x 300 mm non-absorbent plate and 3 mm thick steel rod to perform plastic limit test shall be provided with the liquid limit test apparatus.

6 MARKING

6.1 The following information shall be clearly and indelibly marked suitably on the equipment:

a) Name of manufacturer; 
b) Date of manufacture; and
c) Type of apparatus, analogue or digital.

[bookmark: _Hlk81177508]6.2 BIS Certification Marking

The product conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the product may be marked with the Standard Mark.


Annex A
(Clause 2)

	IS No.

	Title

	IS 617 : 2024
	Aluminium and aluminium alloys ingots for remelting and castings for general engineering purposes – specification (fourth revision)

	IS 1875 : 1992
	Carbon steel billets, blooms, slabs and bars for forgings — Specification (fifth revision).

	IS 2102 (Part 1) : 1993
	General tolerances: Part 1 tolerances for linear and angular dimensions without individual tolerance indications (third revision)

	IS 2720 (Part 5) : 1985
	Method of test for soils: Part 5 Determination of liquid and plastic limit (second revision) 

	IS 4170 : 1967
	Specification for brass rods for general engineering purposes.

	IS 4454 (Part 1) : 2001
	Steel wire for mechanical springs — Specification: Part 1 Cold drawn unalloyed steel wire (third revision).

	IS 7883 : 1975
	Specification for aluminium-manganese alloy sheet and strip for aircraft purposes (Alloy No.  31000)

	IS 6603 : 2024
	Stainless steel semi-finished products, bars, wire rods and bright bars – specification (second revision)
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