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RESOLUTIONS
                                   29th Meeting  of
Bitumen, Tar and Related Products Sectional Committee, PCD 06

Date/day		: 22-08-2024/ Thursday 
Time			: 10:00 AM
Chairman		: Dr Arvind Swamy, IIT Delhi
Member Secretary	: Mr. Hari Mohan Meena, Sc C/ Deputy Director, BIS

Resolution PCD 06/2024:02/R-1
Item 2.3.2 Disqualification for the Membership due to Non-participation in the Meetings:
The Committee decided to withdraw the membership of Shell Bitumen India Private Limited, Gurgaon from Sectional Committee, panels, and working groups. Further, BIS was requested to write a letter to the Competent Authority of AAI to participate in the standardization activities in the field of bitumen as AAI is an important stakeholder government organization.
[bookmark: _heading=h.gjdgxs]
Resolution PCD 06/2024:02/R-2
Item 3.2 Activities of Panels and Working Groups
  
i) PCD 06: P2 - Code of practice for safe handling of bitumen and bitumen products — The Committee endorsed the recommendations and working draft of the panel.  The panel was requested to prepare a P-Draft based on this working draft and circulate it to members for 30 days with the approval of the Chairman.

Because of the new initiatives of the BIS, the committee agrees to rename it from PANEL to WORKING GROUP. 

ii) PCD 06: P3 - Review of IS 1213:2020 Method for testing tar and bituminous materials: distillation test — During the meeting, the final recommendations along with the working draft dated 20th August 2024 was presented by the convener of the panel. The committee decided to issue the working draft into wide circulation for 60 days.

Because of the new initiatives of the BIS, the committee agrees to rename it from PANEL to WORKING GROUP. Further, the scope of the working group is extended to review the comments too if received during the WC period. If no comments are received, the document will be sent for printing with the approval of the chairman.

iii) PCD 06: WG04 - Working Group to review the comments on IS 15462, IS 73 & IS 1203 Working Group — The Committee endorsed the recommendations of the Working Group and decided as detailed below:



[bookmark: _MON_1784804456][bookmark: _MON_1784804445][bookmark: _MON_1784804476]                                             

Further, the committee decided to modify the scope of the working group as given below:
a) To conclude the comments related to solubility in IS 73:2013 followed by the procedure as recommended by the WG. 
b) To conclude the comments related to Viscosity and Jnr Diff in IS 15462 followed by the procedure as recommended by the WG and decided by the SC.
c) The committee decided to extend the scope of the working group to carry out the RRT and conclude the comments based on the output of the RRT within 4 months. 
The following organizations agreed to provide the controlled field samples of different binders for the comprehensive evaluation. 
a) Indian Oil Total Private Limited, Mumbai
b) Ooms Polymer Modified Bitumen Private Limited, Gurugram 
c) Hindustan Colas Private Limited, Mumbai, and 
d) GP Global Asphalt Private Limited
The following organizations agreed to participate in the RRT:
a) IIT Delhi
b) IIT Madras
c) IIT Guwahati
d) IIT Roorkee
e) BPCL R&D 
f) IOCL R&D (Subject to consent from the organization)
g) IIP Dehradun (Subject to consent from the organization)
The committee decided that BIS would be the nodal agency for the RRT.
iv) PCD 06: WG06 – Working Group for High Resilient Modulus Bitumen (HMB) —The Committee endorsed the recommendations of the Working Group about dropping the binder part of the document too and decided to register an NWIP for the formulation of Indian Standard on the binder to align with IRC SP 139. Further, the committee decided to include Smt. Sonal Maheshwari BPC R&D and Dr. I. Devotta IOCL R&D also in the existing Working Group WG06. The WG was requested to provide a P-Draft by 31st January 2025 to circulate among the committee members.

Resolution PCD 06/2024:2/R-3
Item 3.4 Documents completed wide circulation stage/ under wide circulation stage
The Doc PCD 06 (23418) Method of test for determination of specific gravity of bituminous mixtures finalized for printing with agreed changes.

Resolution PCD 06/2024:02/R-4
Item 3.5.1 Revision/Reaffirmation of Standards
A) The Committee decided to reaffirm and revise the following Indian Standards:
1) IS 17335: 2020 Determination of apparent viscosity of bituminous binders at elevated temperature by rotational viscometer
WG has been created to provide the working draft within 3 months. The composition of the WG is given below: 
i) Dr Atul Narayanan, IIT Madras - Convener
ii) Dr Ambika Behl, CRRI
iii) Shri T.K. Subhaas, Hindustan Colas Private Limited, Mumbai
iv) Shri B.B. Kameswara Rao, DBL

2) IS 1213: 2020 (Working Draft, prepared by the WG, has been finalized for WC)

B) The Committee decided to reaffirm and archive the Indian Standard IS 1210: 2020 Methods for testing tar and bituminous materials - Float test as this standard is not in use.

Resolution PCD 06/2024:02/R-5
Item 3.6 Comments on published standards 
i) IS 6241: 2024 Determination of Stripping value of road aggregates— Methods of Tests – The Committee decided to constitute a Working Group to conclude the comments received from MoRTH and to submit its recommendations within 6 months. The composition of the Working Group is given below:
a. Prof. Rajan Choudhary, IIT Guwahati -  Convener
b. Lt Col Nitin Chandra Joshi, Border Roads Organization
c. Shri Bidur kant jha, MoRTH
d. Shri B.B. Kameswara Rao, Dilip Buildcon Limited
e. Shri Himanshu Agarwal, Zydex Industries Limited
f. Dr Ambika Behl, CRRI
g. Shri V V Nithilan, Highways Research Station
h. Representative of NHAI

Resolution PCD 06/2024:02/R-6
Item 3.7 Withdraw of the series of IS 1201 to 1220: 1978 Methods for testing tar and bituminous materials (First Revision)
The Committee decided to retain the series of test methods till the completion of the concurrent running period of all parts and till the outcome of the working groups.

Three Working Groups have been created to review all product standards for cross-references of Indian Standards/applicable standards of the series. The working groups requested to submit the recommendations to BIS within 3 months. The composition and scope of the working groups are given below: 
A) Working Group for IS 15462, IS 17016, IS 17079, IS 3117 and IS 73
a) Smt. Sonal Maheshwari, BPCL R&D (Convener) 
b) Shri Manoj Srivastava, IIP
c) Shri B.B. Kameswara Rao, DBL
d) Smt. Anshumala Shukla, NTH
e) Shri  M. Balaguru, CPCL
f) Shri Venkaiah Chowdary, NITW

B) Working Group for IS 15808, 17052, 17124, 3116
a) Dr I Devotta, IOCL R&D (Convener)
b) Dr. P. C. Thapaliyal, CBRI
c) Dr. Om Prakash Singh, DGQA
d) Shri S. Karthigeyan, HRS
e) Prof. Sridhar Raju, BITS

C)  Working Group for IS 217, IS 8887, IS 14982 and IS 702
a) Shri S N Sheshachala, HPCL R&D (Convener)
b) Shri Dinesh K Ujjainia, CPWD
c) [bookmark: _Hlk175586108]Shri Amit Bhardwaj, GP Global Asphalt Private Limited
d) Shri Sudheer Pai. M, MRPL
e) [bookmark: _Hlk145060331]Dr. Mikhil Ranka, Zydex Industries Limited
f) Shri Narhar Deshpande, Nayara Energy Limited

Resolution PCD 06/2024:02/R-7
Item 4 Annual Meeting Calendar 
[bookmark: _GoBack]The Committee suggested the date 21st March 2025 instead of 19th March 2025 for 30th meeting of the SC and requested BIS Sectt. to check with IIT Roorkee and finalize with the approval of the Chairman.
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RECOMMENDATIONS OF THE WG 4 ON COMMENTS RELATED TO THE IS 1203

1st Meeting, held on dated 25th July 2024

Doc. Title: METHODS FOR TESTING TAR AND BITUMINOUS MATERIALS - Determination of Penetration (Second Revision)

		Sl. No.

(1)

		Clause/Sub-clause/ para/table/fig. No. commented

(2)

		Commentator/

Organization/

Abbreviation

(3)

		Type of Comments

(General/Editorial/ Technical)

(4)

		Justification

(5)

		Proposed change/Suggestions

(6)

		Recommendations of WG

 (7)

		Decisions of the SC



		i)

		Clause 4.1 

		Dr Vartika Rastogi, IOCL



		Technical

		Automatic Testing Equipment  can be used  meeting requirement of this standard

		Automatic Testing Equipment  can be used  meeting requirement of this standard

		NOT AGREED

Specifying particular equipment for measuring penetration values in the standard is not necessary as there is no restriction to use any equipment.

		Close the comments
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RECOMMENDATIONS OF THE WG 4 ON COMMENTS RELATED TO THE IS 73

1st Meeting, held on dated 25th July 2024



Doc. No. / IS No.: IS 73:2013, Doc. Title: Paving bitumen - Specification (Fourth Revision)



		Sl. No.





(1)

		Clause/Sub-clause/ para/table/fig. No. commented



(2)

		Commentator/

Organization/

Abbreviation



(3)

		Type of Comments

(General/Editorial/ Technical)

(4)

		Justification







(5)

		Proposed change/Suggestions





(6)

		Recommendations of WG

(7)

		Decisions of the SC



		i) 

		Table1, Sr. No. i

		Dr. Y S Jhala, Indian Oil Corporation Limited, Panipat

		Technical

		Bitumen was previously classified using a rather simplistic system called Penetration Grading. The penetration grade bitumen was further categorized as hard or soft based on the penetration depth, where larger penetration values denoted softer bitumen. However, this method failed to account for the temperature susceptibility of bitumen, which led to inaccurate predictions of the pavement’s performance in various climatic conditions. The penetration grading system couldn’t accurately predict the performance of bitumen at high in-service temperatures, leading to rutting, cracking, and road failures. To overcome this limitation, the Viscosity Grade (VG) system was introduced in 2006 by BIS under IS 73 specifications, which classified bitumen based on its Absolute Viscosity at 60 °C (140 °F). VG bitumen is suitable for both low and high temperatures, making it possible to accurately forecast how bitumen would behave in various thermal conditions. Bitumen is divided into 4 grades after undergoing Absolute viscosity test, including VG10, VG20, VG30 & VG40 grade Bitumen. The higher the number in the viscosity grading system, the harder the bitumen is regarded to be. This grading system provides a more reliable indicator of bitumen’s behaviour at high temperatures and helps engineers better control the construction process. Manufacturing of asphalt depends on type of crude and as Viscosity is key requirement of the  grade , request to kindly review for removal of minimum requirement of Penetration

		Proposal to remove the minimum requirement of Penetration /change the specific requirement of penetration:   from VALUE to REPORT in Table 1, Sr No. i------ --------

Penetration should be reporting in place of Minimum requirement

		NOT AGREED

A minimum penetration is required to ensure adequate performance of binder at intermediate temperature.

		Close the comments



		ii) 

		Table 1, Sr. No. ii, iii & vii a)

		Prof. Sham Sundar Ravindranath, IIT Roorkee

		Technical

		An alternate/optional test method for Absolute viscosity at 60 °C (IS 1206: Part 2), Kinematic viscosity at 135 °C (IS 1206 Part 3), and Viscosity ratio at 60 °C after RTFO ageing (IS 1206 Part 2): "Complex viscosity (η*) at 60 °C and 135 °C using Dynamic Shear Rheometers".

Justification:  Though the IS 73: 2013 viscosity grading methodology uses simple measurement techniques, it requires seven different instruments. The process is time-consuming and labor-intensive, especially while determining absolute and kinematic viscosity using capillary viscometers. Also, the variation in the two tests is very high. On the other hand, dynamic shear rheometers (DSR) can easily measure bitumen viscosity at different temperatures. The rotational rheometers have advanced tremendously over the last few decades and can provide highly accurate and reliable data. The aim here will be not to replace the existing absolute and kinematic viscosity parameters in IS 73: 2013 but to provide alternate/optional methods using DSR, which will significantly simplify the grading process.

Importantly, in the upper PG grading temperature (Tu) of bitumen, the G*/sinδ rutting criterion is just a surrogate expression of the viscosity of the bitumen. The phase angle (δ) values of bitumen samples generally are ≥ 82° at Tu, which results in sinδ ≈ 0.99. This leads to the simplification of G*/sinδ rutting criterion to G*. From fundamental rheology, we know that complex viscosity η* = G*/êž·. Hence, at 10 rad/s, G*/sinδ ≥ 1000/2200 Pa (unaged/RTFO) is the same as É³* ≥ 100/220 Pa.s, as shown in the below figure. In other words, the seemingly complicated method of determining Tu temperature (G*/sinδ ≥ 1000/2200 Pa) is the temperature where the η* of bitumen samples are ≥ 100/220 Pa.s.

		Proposal for inclusion of an alternate method of test "Dynamic Shear Rheometers" for determination of ---ii) Absolute viscosity at 60 °C (Method of test IS 1206: Part 2), iii) Kinematic viscosity at 135 °C (Method of test IS 1206 Part 3), and vii-a) Viscosity ratio at 60 °C after RTFO ageing (Method of test IS 1206 Part 2) -----------------------------------

Proposal: In PG grading, a parallel-plate geometry of 25 mm diameter is used to carry out the measurements. We propose using cone-plate geometry for measuring complex viscosity (η*) at 60 °C and 135 °C. This way, we can measure the viscosity of bitumen at 60 °C and 135 °C at just one sample loading. The small gaps in cone-plate geometry will ensure that the bitumen sample does not flow out at 135 °C.

		NOT AGREED

A dynamic shear rheometer is a costly equipment and is still not available with many of the contractors and site laboratories. The standardization of  DSR based complex viscosity values will further demand studies at different levels for the various binders.

		Close the comments



		iii) 

		Table 1, Sr. No. v

		Prof. Sham Sundar Ravindranath, IIT Roorkee

		Technical

		Alternate solvent to check the solubility of bitumen before using 'Trichloroethylene' (IS 1216): First use 'Toluene'.

Justification: It is known that Trichloroethylene is a CARCINOGEN. "Trichloroethylene (CICH=CCl2) is a colourless liquid with a chloroform-like odour. Trichloroethylene may irritate the eyes and skin. Exposure to high concentrations can cause dizziness, headaches, sleepiness, confusion, nausea, unconsciousness, liver damage, and even death. Trichloroethylene is a known carcinogen. Workers may be harmed from exposure to Trichloroethylene. The level of exposure depends upon the dose, duration, and work being done."

Source: Centre for Disease Control (CDC) and The National Institute for Occupational Safety and Health (NIOSH), USA

		Proposal to change the specific requirement of solubility from "Solubility in trichloroethylene" to "Solubility in toluene" --------------------------

Proposal: It has been observed that bitumen samples are readily soluble in 'Toluene'. Hence, we propose that bitumen samples be first checked for solubility using Toluene. If it fails, then Trichloroethylene can be recommended.

		After detailed deliberation, the WG recommended that adequate results on the comparison of solubility of binders in trichloroethylene and toluene should be arrived and made available/presented.
 
Dr. Y S Jhala (IOCL Panipat), Dr. Atul Narayan (IIT Madras), and Dr. Rajan Choudhary (IIT Guwahati) agreed to conduct and provide a comparative analysis report by 15th August 2024 to conclude the comments.

		The working group was requested to expedite the process as recommended and conclude the comments before the next meeting. 



		iv) 

		Table 1, Sr. No. vii b)

		Prof. Sham Sundar Ravindranath, IIT Roorkee

		Technical

		Lower temperature to check the Ductility of samples after RTFO ageing (IS 1208).



Justification: It has been observed that the Ductility at 25 °C after RTFO ageing rarely fails, indirectly implying that the current parameter does not scrutinize the ageing characteristics of bitumen after RTFO ageing.

		Proposal to change the specific requirement after Rolling Thin Film Test:  "Ductility at 25 °C" to "Ductility at 15 °C OR Ductility at 5 °C”. -----------------------

It is important to explore the ductility values of bitumen after RTFO ageing at 15 or 5 °C instead of 25 °C.

		NOT AREED

The members agreed that the current temperature used is critical for the characterization of neat binders. 


Any proposal or requirement for additional temperatures must be supported by adequate justification and findings from studies conducted at various levels with different binders.  

		Close the comments



		v) 

		Clause 6.2

		Prof. Sham Sundar Ravindranath, IIT Roorkee

		Technical

		Need for a more vigorous RTFO ageing test.

Justification: It has been observed that RTFO-aged bitumen samples rarely fail the current specification, implying that the current parameter may not intensely scrutinize the ageing characteristics of bitumen.

		Proposal for inclusion of new item---------

Adopting best practices from other countries in the current IS 73: 2013 standard should be explored. We propose exploring RTFO ageing of bitumen for a longer duration of time (120 minutes).

		NOT AGREED

Reason: Members decided that the current duration is Ok and is followed/adopted by various organizations/standards throughout the globe. 

		Close the comments



		vi) 

		Clause 6.2



		Prof. Sham Sundar Ravindranath, IIT Roorkee

		Technical

		Mass loss, Change in Softening point, and Reduction in penetration after RTFO ageing

Justification: Need to include Mass loss (< 1%), Change in softening point (< 3 °C), and Reduction in penetration after RTFO ageing

		Proposal for inclusion of new requirements after RTFO:  Mass loss (< 1%), Change in softening point (< 3 °C), and Reduction in penetration--------------------

It has been observed that RTFO-aged bitumen samples rarely fail the current specification, implying that the current parameter may not intensely scrutinize the ageing characteristics of bitumen.

		NOT AGREED

The mass loss after RTFO is expected to be mostly less than 1%. Moreover, the aged binder is characterized through ductility and viscosity measurements as per existing standards. A change in the softening point (less than 3°C) and a reduction in penetration are not felt to be considered under the current protocols for neat paving grade binders.



		Close the comments



		vii) 

		Table1, Sr. No. vii a)

		Prof. Sham Sundar Ravindranath, IIT Roorkee

		Technical

		Reduce the value of viscosity ratio at 60 °C after RTFO ageing (IS 1206)

Justification: The maximum value of 4 for the viscosity ratio at 60 °C after RTFO ageing is quite high. It should be around 3.

		Proposal to reduce the value of viscosity after RTFO from 4.0 to around 3

Justification: The maximum value of 4 for the viscosity ratio at 60 °C after RTFO ageing is quite high. It should be around 3.

		NOT AGREED

Members felt that the current value is okay.

		Close the comments



		viii) 

		Table 1, Sr. No. vii b), column 7

		Shri Hari Mohan Meena, BIS

		Editorial

		IS 1208:1978 has been revised and published in two-part namely IS 1208 (Part 1):2023 "DETERMINATION OF DUCTILITY" and IS 1208 (Part 2):2023 "DETERMINATION OF ELASTIC RECOVERY"

		Proposal to substitute the word "IS 1208 (Part 1) for IS 1208".

		AGREED





		The committee does NOT agree with the recommendations of the WG to issue a partial amendment and decided to close the comments. Further, other working groups have been created to carry out a comprehensive study of the effect on all product standards due to the withdrawal of the test series.  
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RECOMMENDATIONS OF THE WG 4 ON COMMENTS RELATED TO THE IS 15462

2nd Meeting, held on dated 31st July 2024

Doc. No. / IS No.: IS 15462:2019,  Doc. Title: Polymer modified bitumen (Pmb) specification (First Revision)



		Sl. No.



(1)

		Clause/Sub-clause/ para/table/fig. No. commented(2)

		Commentator/Organization/Abbreviation

(3)

		Type of Comments(General/Editorial/ Technical)(4)

		Justification



(5)

		Proposed change/Suggestions



(6)

		Recommendations of WG 

(7)

		Decisions of the SC



		i) 

		Table 1, Sr No. (A), i) & ii)

		Prof. Sham Sundar Ravindranath, IIT Roorkee

		Technical

		The current IS 15462: 2019 standard is mainly adopted from AASHTO standards. The standard relies heavily on MSCR parameters, which is not an ideal scenario. 3 case studies are presented below, clearly showing significant deviation in the prediction between the MSCR parameters and rut depth. SBS polymer, reactive terpolymer, wax, and polyethylene (PE) are used in the 3 case studies. 

Case 1: Terpolymers consist of functional groups that form chemical bonds with the asphalt binder and require a lower polymer dosage. The higher reactivity of terpolymer provides phase-stable PMBs along with improved performance. Terpolymer and SBS polymers are widely used to prepare PMBs. Hence, using terpolymer is a good way to evaluate the MSCR procedure critically.

Case 2: Low molecular weight waxes with melting temperatures below 140 °C are commonly used to improve the workability of asphalt mixture. Above their melting temperature, wax in the molten state significantly reduces the viscosity of the binder. However, wax crystallizes below its melting temperature and increases the stiffness of the binder at upper service temperatures. A stiffer binder at upper service temperatures results in a lower strain value during the creep cycle in MSCR, which inherently results in higher elastic recovery properties. Though waxes enhance the elastic recovery characteristics of SBS-MBs, they fail to improve the rutting performance. Commercially, a large variety of waxes from several manufacturers are available. In this study, sasobit wax is utilized to depict the role of wax in artificially altering the MSCR parameters.

Case 3: Unlike SBS polymer, a thermoplastic elastomer, polyethylene is a thermoplastic polymer. Polyethylene is extensively used in day-to-day applications owing to its low cost and good mechanical properties. Polyethylene is a highly inert and stiff material that increases the stiffness of the modified binder but fails to develop the required elasticity. Though polyethylene-modified binders will have poor elastic recovery, they can reduce rut depth in asphalt mixes by enhancing the stiffness of the binder. Hence, polyethylene was selected along with SBS, terpolymer, and sasobit wax to demonstrate the effectiveness of MSCR analysis in predicting the rut depth reduction by changing the polymer and using an additive.

MSCR test and rut depth analysis was carried out at 60 °C. In the 1st case study, two samples, 4.25 wt.% SBSL and 1.5 wt.% commercial-grade reactive terpolymer in AB2 binder were compared. It can be observed that the two PMBs had similar % elastic recovery and non-recoverable creep compliance values, but the rut depth in asphalt mixes was different. In the 2nd case study, it can be observed that the addition of 2 wt.% wax significantly enhances the % elastic recovery and non-recoverable creep compliance values, but the rut depth values in asphalt mixes were similar. In the 3rd case study, SBSL and polyethylene (PE) modified binders had significantly different MSCR parameters but had similar rut depth.

MSCR parameters and rut depth of different PMBs.

		Case studies

		PMBs

		% ER

		Rut depth at 60 °C (mm)

		Conclusion



		1



		4.25 wt.% SBSL in AB2 binder

		88

		3.75

		Similar values of % ER and Jnr but rut depth is considerably different



		

		1.5 wt.% reactive Ter-polymer in AB2 binder

		89

		6.2

		



		2

		2.5 wt.% SBSL in AB1 binder

		35



		7.8

		% ER and Jnr very different but rut depth is similar



		

		2.5 wt.% SBSL in AB1 binder + 2 wt.% wax

		57

		8

		



		3

		3 wt.% SBSL in AB1 binder

		65

		7.2

		% ER and Jnr very different but rut depth is similar



		

		4.5 wt.% PE in AB1 binder

		< 10

		7

		







		Proposal for inclusion in --corresponding softening point and % Elastic Recovery by ductility for different PMB grades (S, H, V, and E), in Table 1, Sr No. (A), i) & ii) --------------------------------- 

A grading system must not rely only on one parameter. Currently, only one value of softening point and %ER values by ductility is provided for different PMB grades (S, H, V, and E). For different PMB grades (S, H, V, and E), the corresponding softening point and %ER by ductility should be specified.

		NOT AGREED 

The current specifications state the requirements for various binder grades without specifically mentioning to the type and level of modification. The different grades have varying requirements for Jnr and Jnrdiff across different traffic levels. There is no need to have additional softening and % elastic requirements for the various grades of modified binders.

		Close the comments



		ii) 

		Table 1, Sr No. (A v),  B ii & C i)

		Prof. Sham Sundar Ravindranath, IIT Roorkee

		Technical

		In the current standard, only a minimum value for G*/sinδ (1000/2200 Pa, for unaged/RTFO aged) has been specified. It has been observed in commercial PMB samples that the G*/sinδ value reaches as high as 6000/10000 Pa, unaged/RTFO aged.

		Proposal for inclusion of upper limit in Table 1, Sr No. (A v), B ii & C i) --------- 

The upper limit to G*/sinδ should be specified in the standard.

		NOT AGREED 

The current specifications have the requirements of 2.2 kPa (Min.) on G*/sinδ  values for RTFO aged binder and 6000kPa (Max.) for G*sinδ which are able to control/regulate the stiffness of the binder under different aging states.

		Close the comments



		iii) 

		Table 1, Sr. No. A v, B ii, C i and Annex B

		Prof. Sham Sundar Ravindranath, IIT Roorkee

		Technical

		In the current standard, G*/sinδ and values are determined at 10 rad/s. Literature studies have indicated that the rheological signature of the polymer molecules in the binder is primarily observed at lower frequencies (≤ 0.1 rad/s). The polymer molecules primarily respond at longer time scales of measurement due to their sluggish dynamics. Hence, the difference among PMBs as a function of polymer content, polymer structure, additives, and short-term aging, increases as frequency decreases. Importantly, the correlation of rheological variables with rut depth improves significantly at frequencies ≤ 1 rad/s. On the other hand, at higher frequencies (≥ 10 rad/s), the brittle-like response from the polystyrene segments and the smaller units of the polymer molecule dominate the rheological signal. Therefore at frequencies ≥ 10 rad/s, the evidence of varying polymer content, polymer structure, additive, and short-term aging was inadequate.

		Proposal to reduce the angular frequency from 10 rad/s to 1 rad/s in Table 1, Sr No. A v, B ii & C i)-and method of test in Annex B-------------- 

Proposal: Literature studies reveals that the upper service temperature rheological properties of PMBs are better evaluated and quantified at lower frequencies (≤ 1 rad/s). For effective grading, quality control, and good correlation with rut depth, a rheological parameter at a frequency ≤ 1 rad/s is essential in polymer modified binders.

		NOT AGREED 


The current specifications are based on measurements taken at 10 rad/sec, which is a widely accepted standard. Introducing or recommending other test frequencies would require significant laboratory and field-scale studies using the binder grades specified in IS 15462, under different traffic conditions.

		Close the comments



		iv) 

		Table 1, Sr. No. C

		Prof. Sham Sundar Ravindranath, IIT Roorkee

		Technical

		It has been observed that G*.sin values of PMB samples after PAV ageing rarely fail. Also, the PAV ageing of PMB samples is mostly relevant for subzero temp conditions, which is less relevant in India. Hence, the current parameter needs evaluation.

		Proposal to review the specific requirement of Paving Aging Vessel (PAV) as given in Table 1, Sr. No. C and Method of test in Annex C-----------------

Specification after PAV ageing has to be reviewed (Annex c).

		NOT AGREED


The current specifications have a requirement of 6000kPa (Max.) for G*sinδ evaluated after long-term aging. Any change in this requirement need to have substantial support of comprehensive lab and field scale studies for Indian conditions. 

		Close the comments



		v) 

		Clause 6.5, Table 1, Sr. iv

		Sh BR Tyagi, Ooms polymer modified bitumen pvt ltd

		Technical

		The viscosity of the first three grades (64-10, 70-10 & 76-10) is 1.2 Pa.s and 1.5 Pa.s for  76-22.

		Proposal to increase the value of the viscosity of Grade 76-10 from 1.2 Pa.s to 1.4 Pa.s  in Clause 6.5, Table 1, Sr. iv----------------------

Viscosity 1.4 Pa.s for grade 76-10 is proposed to make more suitable for high pavement surface temperature of 76 degree C

		WG’s Members observed that the grades 70-10 and 76-10 require different viscosity levels compared to the maximum of 1.2 Pas for 64-10.

After detailed deliberation, the WG’s members (including IOCL, CRRI, and IITs)  were requested to provide the existing data relevant to viscosity values available with their organizations, by 31st August 2024. 

Further, recommended to carry out an RRT also for viscosity as given in Sr. No. vi) to conclude the comments.




 

		The Committee endorsed the working group recommendations.

Further, WG was requested to conclude the comments based on the outcome of RRT and submit recommendations within 4 months.



		vi) 

		Clause 7.2, Table 2

		Sh BR Tyagi, Ooms polymer modified bitumen pvt ltd

		Technical

		-

		Proposed to remove the requirement of  the Jnr Diff for extremely heavy traffic conditions for all the five grades in Clause 7.2, Table 2

		After detailed deliberation, the WG recommended carrying out an RRT to analyze the Jnrdiff computed at low-stress levels on different binders using DSRs with varying accuracy levels.

Based on the outcome of RRT, comments will be concluded.

 Shri T.K. Subhaash (Hindustan Colas is agree to  take the lead for RRT including preparation of a Statement of Purpose (SoP).

Dr. Pankaj Jain, Shri BR Tyagi, and Shri Subhaash agreed to provide the controlled field samples of different binders for the comprehensive evaluation.

Further, Shri Subhaash agrees to complete the RRT for both parameters (v & vi) by 30th September 2024. 

		The Committee endorsed that the WG recommended carrying out an RRT to analyze the Jnrdiff computed at low-stress levels on different binders using DSRs with varying accuracy levels.

Further, WG was requested to conclude the comments based on the outcome of RRT and submit recommendations within 4 months. 










image1.png




