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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 in the apparatus for determination of shrinkage factors of soils covered in IS 2720 (Part 6) : 1972 'Methods ‘Methods of test for soils: Part 6 Determination of shrinkage factors                  (first revision)'’.

This standard was first published in 1982. 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) 
b) The requirement of conformity of Polymethyl polymethyl methacrylate   (acrylic) sheets to IS 14753 : 1999 'Polymethyl ‘Polymethyl methacrylate (PMMA) (acrylic) sheets' sheets’ has been added. 
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 this 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.


Draft Indian Standard

EQUIPMENT FOR DETERMINATION OF SHRINKAGE FACTORS ― SPECIFICATION

( First Revision )

1 SCOPE 

This standard covers the requirements of equipment for the apparatus used for determination of shrinkage limit, shrinkage ratio, shrinkage index and volumetric shrinkage of soils.

2 REFERENCES

The standards listed in Annex A contain provisions, which through references in this text constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent edition of these standards.  

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 are given in Annex A.


3 DIMENSIONS

Dimensions and tolerances of different equipment shall be as detailed in Fig. 1 to Fig. 6.  Except where tolerances are specifically mentioned against the dimensions, all dimensions shall be taken as nominal dimensions and tolerances as given in IS 2102 (Part 1) shall apply.

4  MATERIALS

The materials of construction for various parts of the equipment shall be as given in Table 1.

Table 1 Materials of Construction for Parts of Equipment
(Clause 4)

	Sl No.


	Equipment



	Material



	Special Requirement, if any

	Relevant Grade/Conforming to Indian Standard


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

	i)
	Evaporating dish
	Porcelain
	–
	IS 2837 (Part 2)

	ii)
	Spatula:

	
	
	

	
	a) Blade
	Steel
	Polished
	IS 2507


	
	b) Handle
	Wood
	Painted
	IS 620

	iii)
	Shrinkage dish
	Stainless steel
	–
	Grade X07Cr18Ni9 of
IS 6911

	iv)
	Prong plate:
	
	
	

	
	a) Prong

	1) Brass
	–
	IS 319

	
	b) 
	2) Stainless steel
	–
	Grade X07Crl8Ni9 of
IS 6911

	
	c) Plate
	Acrylic plastic
	–
	IS 14753

	v)
	Plain plate
	Acrylic plastic
	–
	IS 14753

	vi)
	Glass cup
	Glass
	–
	IS 878

	Sl No.

(1)
	Equipment


(2)
	Material


(3)
	Special requirement, if any
(4)
	Relevant Grade/Conforming to Indian Standard
(5)

	i)
	Evaporating dish
	Porcelain
	-
	IS 2837 (Part 2)

	ii)
	Spatula

	
	
	

	
	a) Blade
	Steel
	Polished
	IS 2507


	
	b) Handle
	Wood

	Painted
	IS 620

	iii)
	Shrinkage dish
	Stainless steel
	-
	Grade X07Cr18Ni9 of
IS 6911

	iv)
	Prong plate
	
	
	

	
	a) Prong

	1) Brass

	-
	IS 319

	
	
	2) Stainless steel
	-
	Grade X07Crl8Ni9 of
IS 6911

	
	b) Plate
	Acrylic plastic
	-
	IS 14753

	v)
	Plain plate
	Acrylic plastic

	-
	IS 14753

	vi)
	Glass cup
	Glass
	-
	IS 878







5  CONSTRUCTION 

5.1  Evaporating Dish  

The evaporating dish shall be as detailed in Fig 1.  The inside of the evaporating dish shall be smooth.

[image: ]
Fig. 1 Evaporating Dish 


5.2 Spatula 

The spatula shall be as detailed in Fig. 2.  A wooden handle shall be fixed as shown in Fig 2.

[image: A drawing of a rectangular object

Description automatically generated]

All dimensions in millimetres.

Fig. 2 Spatula 


5.3 Shrinkage Dish 

The shrinkage dish shall be as detailed in Fig. 3.  The internal corner between the bottom and the vertical sides shall be rounded into a smooth concave curve of approximately 3 mm radius.


[image: A diagram of a rectangular object with black text

Description automatically generated]

All dimensions in millimetres.

Fig. 3 Shrinkage Dish

5.4 Glass Cup 

The glass cup shall be as detailed in Fig. 4.

[image: A diagram of a rectangular object with numbers and a line

Description automatically generated]

All dimensions in millimetres.

Fig. 4 Glass Cup 

5.5 Prong Plate 

The prong plate shall be as detailed in Fig. 5.  The plate shall be plain.  Three prongs as detailed in Fig. 5 shall be fixed to the plate at 120° to each other and at a spacing of 30 mm (centre to centre).

[image: A drawing of a square with a circle and a circle with a circle with a circle with a circle with a circle with a circle with a circle with a circle with a circle with a circle with

Description automatically generated]


All dimensions in millimetres.

Fig. 5 Details Of of Prong 

5.6 Plain Plate 

The plain plate shall be of size 75 mm square and of 3 mm thickness.  The plate shall be plain (see Fig. 6).

[image: ]
All dimensions in millimetres.

Fig. 6 Plain Plate 


5.7 Other Accessories 

The equipment shall also have the following other accessories:

a) a) Straight edge, 150 mm long and 25 mm wide as per IS 2220.; and

b) b) Measuring cylinder of 25 ml capacity as per IS 878.

6 MARKING

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

a) a) Name of the manufacturer or his registered trade-mark or both;
b) b) Type of material used; and
c) c) Date of manufacture.

[bookmark: _Hlk81177508]6.2 BIS Certification Marking

The product(s) 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 products may be marked with the Standard Mark.



ANNEX A
(Clause 2)
LIST OF REFERRED STANDARDS

	IS No.
	Title

	IS 319 : 2007
	Free cutting brass bars, rods and section — Specification 
(fifth revision)

	IS 620 : 1985
	Specification for wooden tool handles general requirements (fourth revision)

	IS 878 : 2008/                  ISO 4788 : 2005
	Laboratory glassware — Graduated measuring cylinders (second revision)

	IS 2102 (Part 1) : 1993/ISO 2168-1 : 1989
	General tolerances: Part 1 Tolerances for linear and angular dimensions without individual tolerance indications 
(third revision)

	IS 2220 : 1990
	Engineering metrology — Steel straightedges — Specification (first revision)

	IS 2507 : 1975
	Specification for cold -rolled steel strips for springs 
(first revision)

	IS 2837 (Part 2) : 1977
	Specification for porcelain crucibles and basins: Part 2 Basins (first revision)

	IS 6911 : 2017
	Stainless steel plate, sheet and strip — Specification 
(second revision)

	IS 14753 : 1999
	Polymethyl methacrylate (PMMA) (acrylic) sheets





ANNEX B
(Foreword)
COMMITTEE COMPOSITION

Soil and Foundation Engineering Sectional Committee, CED 43

	Organization
	
	Representative(s)



	In Personal Capacity (, 473, Vinayak Apartments, BHEL Housing Society, Plot No.  C-58/19, Sector 62, Noida , Uttar Pradesh -- 201301)

	
	SHRI C. PUSHPAKARAN (Chairperson)

	AFCONS Infrastructure Limited, Mumbai

	
	DR SUNIL BASARKAR
  DR LAKSHMANA RAO MANTRI (Alternate -I)
  SHRI BUDHMAL JAIN (Alternate II)(ALTERNATE-II)


	AIMIL Limited, New Delhi
	
	SHRI ROHITASH BARUA  
  SMTHRIMATI AARTI BHARGAVA (Alternate I)(ALTERNATE-I)
  SHRI ANIL SINGH (Alternate II)(ALTERNATE-II)


	Bharat Heavy Electricals Ltd, New Delhi
	
	SHRI T. M. S. RAO
  SHRI VIKRAM S. (YOUNG PROFESSIONAL)


	CEM Engineers and Consultants Pvt Ltd, Bhubaneswar

	
	SHRI ASHOK BASA
  SHRI DILIP BASA (Alternate)(ALTERNATE)

	Cengrs Geotechnica Pvt Ltd, Noida
	
	SHRI SANJAY GUPTA
  SHRI RAVI SUNDARAM (Alternate)(ALTERNATE)
  SHRI SORABH GUPTA (YOUNG PROFESSIONAL)

	Central Board of Irrigation and   Power, New Delhi

	
	DIRECTOR

	Central Electricity Authority, 
 New Delhi
	
	SHRI BALESHWAR THAKUR 
  SHRI DEEPAK SINGH RAGHUVANSI (Alternate)(ALTERNATE)


	Central Public Works Department, 
 New Delhi
	
	SHRI NAGENDRA PRASAD
  SHRI AMRENDRA KUMAR JALAN (Alternate)(ALTERNATE)


	Central Soil and Materials 
  Research Station,             New Delhi
	
	DR MANISH GUPTA 
  MS SWAPNA VARMA (Alternate)(ALTERNATE)


	CSIR - Central Building Research 
  Institute, Roorkee
	
	SHRI MANOJIT SAMANTA
DR S. GANESH KUMAR (Alternate)(ALTERNATE)
SHRI KAUSHIK PANDIT (YOUNG PROFESSIONAL)


	CSIR - Central Road Research 
  Institute, New Delhi

	
	DR KANWAR SINGH
  DR P. S. PRASAD (Alternate)(ALTERNATE)

	CSIR - Structural Engineering 
  Research Centre, Chennai
	
	DR P. KAMATCHI
  SMTHRIMATI R. SREEKALA (Alternate)(ALTERNATE)
  DR A. THIRUMALAISELVI (YOUNG PROFESSIONAL)


	D-CAD Technologies, 
  New Delhi

	
	DR K. G. BHATIA 

	Delhi Development Authority, 
  New Delhi

	
	SHRI ARUN KUMAR
  SHRI HARINDAR PAL (Alternate)(ALTERNATE)

	Delhi Technological University, 
  New Delhi

	
	PROF. ASHOK KUMAR GUPTA                      


	Engineers India Limited,               
  New Delhi
	
	SHRI V. K. PANWAR
  SHRI SAMPAT RAJ (Alternate)(ALTERNATE-I)
  SHRI ANIL BANOTH (YOUNG PROFESSIONAL)


	Geodynamics Ltd, Vadodara
	
	DR RAVIKIRAN VAIDYA            
SHRI SUJAN KULKARNI (Alternate)(ALTERNATE)


	Geological Survey of India,   
  Kolkata	
	
	DR TIMIR BARAN GHOSAL
  SHRI PRASHANT TUKARAM ILAMKAR (Alternate)(ALTERNATE)


	Ground Engineering Limited,   
  New Delhi
	
	SHRI ASHOK KUMAR JAIN                         
  SHRI NEERAJ KUMAR JAIN (Alternate)(ALTERNATE)


	Hindustan Construction Company 
  Limited, Mumbai

	
	REPRESENTATIVE 

	Indian Geotechnical Society,              
  New Delhi

	
	PROF H. N. RAMESH
  DR ANIL JOSEPH (Alternate I)(ALTERNATE)
 
 PROF D. NEELIMA SATYAM (Alternate II)(ALTERNATE-II)


	Indian Institute of Science, 
  Bengaluru
	
	PROF JYANT KUMAR
PROF G. MADHAVI LATHA (Alternate)(ALTERNATE)


	Indian Institute of Technology Bombay, Mumbai

	
	PROF DEEPANKAR CHOUDHURY
PROF DASAKA MURTY (Alternate)

	Indian Institute of Technology 
  Delhi, New Delhi	

	
	DR G. V. RAMANA
  DR J. T. SHAHU (Alternate)(ALTERNATE-I)
  DR PRASHANTH VANGLA (YOUNG PROFESSIONAL)


	Indian Institute of Technology 
  Kanpur, Kanpur
	
	
	PROF PRIYANKA GHOSH

	Indian Institute of Technology 
  Madras, Chennai
	
	PROF SUBHADEEP BANERJEE
  PROF RAMESH K. KANDASAMI (Alternate)(ALTERNATE)


	Indian Institute of Technology 
  Bombay, Mumbai

	
	PROF DEEPANKAR CHOUDHURY
  PROF DASAKA MURTY (ALTERNATE)

	Indian Institute of Technology 
  Roorkee, Roorkee

	
	DR MAHENDRA SINGH
  DR VISHWAS A. SAWANT (Alternate)(ALTERNATE)

	Indian Road Congress, New Delhi

	
	SECRETARY GENERAL                                   
  DIRECTOR (T) (Alternate)(ALTERNATE)


	Indian Society of Earthquake 
  Technology, Roorkee

	
	PROF B. K. MAHESWARI
  PROF VASANT A. MATSAGAR (Alternate)(ALTERNATE)

	ITD Cementation India Ltd, Kolkata
	
	SHRI MANISH KUMAR                                  
  SHRI AMINUL ISLAM (Alternate)(ALTERNATE)


	Jadhavpur University, Kolkata                       
	
	PROF SIBAPRIYA MUKHERJEE                        
  PROF RAMENDU BIKAS SAHU (Alternate)(ALTERNATE)


	Keller Ground Engineering Pvt Ltd, Chennai

	
	SHRI V. V. S.  RAMADAS
  SHRI MADAN KUMAR ANNAM (Alternate)(ALTERNATE)

	L&T GeoStructure Private Limited, Chennai
	
	SHRI M. KUMARAN
SHRI A. VETRISELVAN (Alternate)(ALTERNATE)


	MECON Limited, Ranchi

	
	SHRI SHANKAR RAY
  SHRI AYUSH SRIVASTAVA (Alternate)

	Military Engineer Services, 
  Engineer-in-Chief's Branch, 
  Integrated HQ of MoD (Army),                 
  New Delhi

	
	SHRI MANOJ BAPNA
SHRI AJAY KUMAR SINHA (Alternate)(ALTERNATE)



	MECON Limited, Ranchi

	
	SHRI SHANKAR RAY
  SHRI AYUSH SRIVASTAVA (ALTERNATE)


	Ministry of Ports, Shipping and 
  Waterways,              New Delhi
	
	SHRI H. N. ASWATH
  SHRI ANIL PRUTHI (Alternate)(ALTERNATE)


	Mumbai Port Trust, Mumbai
	
	DY CHIEF ENGINEER (DESIGN)
  SUPERINTENDING ENGINEER (DESIGN)  (Alternate)(ALTERNATE)


	Nagadi Consultants Pvt Ltdimited, 
  New Delhi

	
	DR V. V. S. RAO                              
  SHRI N. SANTOSH RAO (Alternate)(ALTERNATE)

	National Capital Region Transport 
  Corporation, New Delhi

	
	SHRI JITENDER KUMAR 

	National High Speed Rail 
  Corporation Ltd, Mumbai

	
	REPRESENTATIVE 

	National Institute of Disaster 
  Management,              New Delhi
	
	DR CHANDAN GHOSH
  DR AMIR ALI KHAN (Alternate)(ALTERNATE)


	NTPC Limited, Noida

	
	SHRI MOHIT JHALANI


	Power Grid Corporation of India 
  Limited, Gurugram

	
	REPRESENTATIVE

	Research Designs and Standards 
  Organization (Ministry of 
  Railways), Lucknow

	
	SHRI SAMEER SINGH 
  SHRI S. K. OJHA (Alternate)(ALTERNATE)

	RITES Limited, Gurugram
	
	SHRI KOSHY VAIDYAN
  SHRI SUMEET MAHAJAN (Alternate)(ALTERNATE)


	Safe Enterprises, Mumbai
	
	SHRI VIKRAM SINGH RAO                              
  SHRI SURYAVEER SINGH RAO (Alternate)(ALTERNATE)


	STUP Consultants Pvt Ltd, Mumbai

	
	SHRI ANIRBAN SENGUPTA
  SHRI YOGESH WAINGANKAR (Alternate)(ALTERNATE)


	Tata Consulting Engineers Limited, Mumbai
	
	SHRI SANJEEV GUPTA                                   
  SHRI B. N. NAGARAJ (Alternate)(ALTERNATE)


	Telangana State Research 
  Laboratories, Hyderabad

	
	SHRI A. G. MANOJ KUMAR
  SHRI ASHIRWADAM JAKKULA (Alternate I)(ALTERNATE-I)
 
 SHRIMATIMT M. MANJULA (Alternate II)(ALTERNATE-II) 


	The Pressure Piling Co (I) Pvt 
  Limited, Mumbai
	
	SHRI V. C. DESHPANDE 
  SHRI PUSHKAR V. DESHPANDE (Alternate)(ALTERNATE)


	Unique Geocivil Services Pvt Ltd, 
  Surat

	
	SHRI NEHAL H. DESAI
  SHRI HITESH H. DESAI (Alternate I)(ALTERNATE-I)
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	In Personal Capacity, (1-B, Villakkupattam Palace, First Floor, 48, New Avadi Road, Kilpauk, Chennai - 600010)

	
	DR V. BALAKUMAR


	BIS Directorate General
	
	SHRI DWAIPAYAN BHADRA, SCIENTIST ‘E’/  DIRECTOR AND HEAD (CIVIL ENGINEERING) [REPRESENTING DIRECTOR GENERAL (Ex-officio)]


	
Member Secretary

SHRI DHEERAJ DAMACHYA
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