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Cold Mix Trial Report

Introduction — Cold Mix Technology

Hot mixes are conventionally used for construction of road in India. The hot mixes are prepared by

mixing aggregates and bitumen at elevated temperature of 155 deg Celsius. , and consequently
degrade the environment and consume higher energy due to emission of hydrocarbon and
suspended particulate matters. Hon’ able Supreme Court of India had to take stringent decision to
minimize the pollution by issuing the directives to close down hot mix plants in and around Delhi
which are supposed to be the source of environment degradation. It is the need of hour to use green
technology to protect the environment and to conserve the energy. The use of emulsion based cold
mixes provides green technology for road construction as it eliminates heating. The cold mixes are
prepared by mixing aggregates and bitumen emulsion at ambient temperature. Bitumen emulsion
based cold mix offer certain advantages over hot bituminous road mixtures in terms of potential cost
savings, protection of environment, energy savings, decrease in carbon footprint, use of damp
aggregates and increase in construction period 10-11 months during the year as construction with

cold mix is feasible in cold climate and rainy season with damp aggregates.

The construction of road with hot mix in Uttrakhand is not feasible and some time not desirable
during July to February due to rains, cold climates. The fire wood is used for preparation of hot mix
resulting in deforestation leading to change in ecology. The use of mechanized method to prepare
hot mix by using Mix Sol consumes 200-250 litre of diesel per day to construct 150-200m road length

with width 3.30m.

Background

In order to initiate the implementation of Cold Mix Technology in Uttrakhand state, a meeting was
organised with Engineer - in - Chief, UK PWD on 06" March, 2014 in the presence of SE,
Rudraprayag Circle, Xen — Rudraprayag Division and Xen — Ukhimath division. During the meeting,
various aspects of Cold Mix technology were discussed and it was decided to conduct the trial on

Mayali — Guptkashi Road leading to Kedarnath.

A field visit to trial section was made by our Technical Advisor — Dr. NKS Pundhir and Asst. Manager —
Mr. Naveen Kumar to finalize the exact location of trial stretch in the presence of Department JE Mr.
Gaurav. Trial stretch on Mayali — Guptkashi Road (Chainage km 2.1 km — km 3.1) was finalized during

the field visit.

A proposal vide letter no. HIN/Cold Mix/UK/01 dated was submitted to SE, Rudraprayag Circle for
executing Cold Mix Trial on Mayali — Guptkashi Road with following terms and conditions :-
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1) Bitumen Emulsion will be supplied b artment/ contractor

. ; dep
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materials required during the laying v:/rlwg WiIFl)be provided by the department/ Contracto,

. i lay 1 e 4

achinery required for , ; ; e in the o

Al 'sb‘ou,r/ o rvision and assistance during the entire laying process will be in the COpe of
Technical supe

Hindustan Colas Limited. Department will also depute its representative for observance
in -

W ro

laying work during the entire process. . . p—
Af:ergsuccessful completion of entire stretch, its performance will be observed by the

s ‘ Yepartment wi
) department for 3 (three) months from the date of completion of work.(;)tp”J r;m(_nt WI|'|
provide the performance certificate after completion of three months, depending on the

condition of stretch. ' . .
Invoice of the emulsion will be submitted after completion of three months observation

5) _ T
period. Payment for Bitumen Emulsion will be released within 15 days from the invoice date,

provided the stretch is in good condition.

Uttrakhand PWD accepted our proposal vide letter no. 626 /M. GVG/14 dated 10.03.2014 for
executing the trial meeting the above conditions. Detailed proposal for the work was submitted by
HINCOL vide ref: HINCOL/VA/CMT/ 002 dated 18.03.2014 and permission was granted to start the
work on the 3 km of Mayali — Guptkashi section by Executive Engineer, PD, PWD Rudraprayag vide
letter no. 1108/2C dated 30/03/2014.

HINCOL provided Bitumen Emulsion in the second week of April’ 2014 and technical team was

deputed in the site on 21.04.2014.

OBJECTIVES AND SCOPE

The objective and scope of this trial are given under:

* Formulation for bitumen emulsion suitable for different type of aggregates available in

Uttrakhand for premix Carpet with cold mix.

¢ Development of guidelines for design, construction and quality control of premix carpet
using cold mix.

* PWD, Border Roads Organisation and other road building agencies provide surface courses
such as Dense Situminous Concrete (DBC), Semi Dense Bituminous Concrete (SDBC), Mix
seal surfacing (MSS) and Premix Carpet (PC). In view of economic consideration the Premix
carpet (PC) has been most significant specification for rural roads, hill roads and other low

volume roads
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SPECIFICATIONS ADOPTED FOR TEST TRACK

A quality emulsion and application specifications are important factors to adopt the cold mix

Technology .The prevailing construction specifications in India are as below:

IRC: 14- 2004  Specification for Pre

IRC: 100-2014
IRC: 110-2005

MORTH-2012
MORTH-2012

MORTH-2012

mix Carpet Using Cationic Bitumen Emulsion.

Specification for Cold Mix Technology

Standard Specification and Code of Practice for Design and Construction of Surface

Dressing.

Specification of Tack Coat for Roads
Open Graded Premix Surfacing Using Cationic Bitumen
Emulsion (Section 510.2, page 202 of Orange Book)

Surface Dressing Using Cationic Bitumen Emulsion

(Section 509.1, page 194 of Orange Book)

TRIAL SECTION AND PRE-CONSTRUCTION ROAD CONDITION

The Mayali-Guptkashi Road in Uttrakhand passes through the hilly terrain. The hills are mostly

unstable due to presence of soil and prone to landslide. The existing road surface had developed

distress in the form of cracking and potholes. The black top was somewhere covered with soil and

stone due to landslides. The location of trial section was selected from Km. 2.300 to km. 3.300 on

the Road.

# o - : X
B et nban ST T AT

Photo 1: Condition of Road before construction
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A...f.._‘_———_——-A——'————’—_“-—_‘—**-—- ; Vj
[ Type Recommendeduses |
-------- o T . - ) i e ) ‘
i i Ision used for tack coating 3 |
e f dressing, Penetration macadam |
RS-2 A quick setting emulsion used for Surface , |
Penetration Grouting e - 7{ 7
i ixes with course aggregate for |
MS A medium setting emulsion used for plant or road m |
premix carpet, Patching mixes with no dust and fine materials ]
SS-1 A slow setting emulsion used for priming of Granular Sub- Base - B |
' ith fi such as - |
SS-2 A slow setting emulsion used for plant / road mixes with fine aggregates suc ,
SDBC, MSS, BM, DBM, BC. This emulsion is also used for slurry seal treatment and
tack coating
PMB This emulsion is used for micro surfacing for maintenance of road
Emulsion
Aggregates

Important properties of aggregate from the standpoint of highway pavement construction are
Mineralogical composition, Hardness and abrasion resistance, Density, porosity, and absorption,
durability, particle shape and surface texture, gradation and surface chemistry.

13.2mm and 11.2mm aggregates are required for premix carpet. The quantity of material for Open

graded Premix Carpet Cold Mix for 10 m®is given below:

LSL Item Quantity per 10m? of road
No. surface
(a) | Coarse aggregates — Nominal stone size 13.2 mm 0.18 m?

(passing 1S 22.4 mm square mesh sieve, retained on IS
11.2 mm square mesh sieve)

(b} | Coarse aggregates — Nominal stone sjze 11.2mm size 0.09m?
(passing IS 13.2 mm Square mesh IS sieve, retained on S
5.6 mm square mesh [ sieve)

MC) [ Total Quantity of Aggregate ““\O;ﬂ;]-r-\

Bitumen emulsion Ms grade 20-23 kg
* _SS-2gradein case of aggregates with dust |
—
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Laying of PC with Bitumen emulsion:

1) Preparation of Road Surface
The pavement surf ;
ace was thoroughly cleaned of all dirt, dust and other loose material
compressor upto 400m and after thi [ e
r this chainage, the manual method was used to clean the road. All

the cracks were cl i i ' ‘

re cleaned and filled with bitumen emulsion of slow setting (SS-2) grade by spraying
the material @ 5 k 2

@ g per 10m* area. The aggregate passing 2.8mm and retained on 180um were
spread ov
p er the tack coated area and compacted with 8-10 tonne road roller for cracks of 3mm
wide. The i [

pot hole was carried out by cold mix and grouting macadam. Proper cleaning was carried

out before applying tack coat. In dry road condition, wetting (damping) of surface with water was

also done.

Photo 2:- Cleaning of Road by compressor

2) Preparation of Cold Mix

The aggregates of 13.2mm (oversize) and 11.2 mm was used and blended aggregates of 150kg

weight were charged into concrete mixer driven with diesel engine. Optimum water content as

determined in the laboratory (2%) was added and mixed to damp the aggregate surface. The

gregates, whether dry/wet due to summer or rains.

f water varies with the condition of ag
) of SS-2 grade was then

( 6% by weight of aggregates

quantity o

The required quantity of bitumen emulsion

added into damp aggregate at ambient temperature and mixed for two minutes to prepare cold mix
The additional time of mixing was avoided as it causes decoating of binder from aggregates.

Scanned by CamScanner



5) Spreading the Cold Mix e uniformiy i rea
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Photo 8: Spreading of Cold Mix
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Photo 9: View of Premix Carpet

6) Traffic Control
c after 2 - 3 hours. The traffic at

The traffic was regulated and test section was left to open for traffi

nd hence, it was allowed at

some test sections could not be controlled after completion of laying a

slow speed as per IRC guideline.

7) Liquid Seal Coat on Premix Carpet

on PC by first tack coatin bitumen

g the premix carpet with

The liquid seal coat was provided
and then 6.3mm passing aggregate ( 0.09 cubic meter per

@12-13 kg. per 10m’ area

s spread over it. The aggreg

emulsion (SS-2)
ted with 8-10 ton road

10 sq. meter area) wa ate layer was then compac
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Photo 12: Finished Premix Carpet
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g) Laying of Control Sections
the control section of 20mm PC with bitumen was also laig a )
IRETIRL. 14:

*: \4‘1\“

]
steel plate on bhatti

Guptkashi Road.
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COST OF CONSTRUCTION WITH PREMIX CARPET

Ge“E'al COS‘I % h (0] n “ on ' I ()Id m ||d ()[ | l|(|\/e be(.“ (ll'(“l(‘ l(( bd‘\k On ac “l ]'

data. The figures were taken from contractor. The calculation of cost is given below:

Road length = 1000m , Road width = 3.3m, Area = 1000x3.3 = 3300m"

1, Cost of Aggregates:
e Aggregates required 330x.27= 89.1=90m’

e Aggregates required for seal coat 330x.06=20m"
e Total Aggregates = 90+20=110m"
» Cost of Aggregates Rs 10500/- per 5m’

* Total cost of aggregates for 1km stretch=2,31,000/- A
2. Labour Cost
e Labour cost 1 km with hot mix =1,85,000/- B- hot mix

e Labour cost 1 km with cold mix =1,00,000/- B — cold mix

3. Binder Cost for 1km road

® Hot mix 75 drum bitumen with 165kg =7,87,500/- C —hot mix
¢ Cold mix 70 drum with 200lit = 7,35,500 C - cold mix
4. Compaction Cost on Road Roller

* Hot mix for 20 days @ 1000/- =20000/-

® 200 diesel cost =12000/-

* Tractor for ferry hot mix =40000/-

Total cost =72000/- D- hot mix
* Cold mix for 8 days @ 1000/- = 8000/-
* 200 diesel for roller = 12000/-
* Cost on diesel for preparation
of Cold Mix by concrete mixer = 5000/-
Total =
= 25000/- D-cold mix
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/ST OF COMPARISON

Sr. No. Item
1 Aggregate :Ot mix \ Cold Mix
2 Labour SEA \ 2,31,000 T
3 Binder LSRG ‘ 1,00,000 W\
:41— Roller / Machineries 77’28()7(,)200 \ e j
\ 25,000 J
L Total 12,75,500 \ 10,91,000 J

e Constructi i e
uction with cold mix is cheaper by 15-20 % in comparison with hot mix

o Fi
gures were taken from contractor and labour contractor

BENEFITS OF COLD MIX TECHNOLOGY

The cold mix technology is having following benefits:
%  Green technology for road construction
» Cold application technology , which eliminates heating

» It protects environment and conserve the energy

» It decreases carbon footprints and thus country can earn carbon credit
%  Coats damp aggregates and thus suitable in rainy season
% Construction is feasibility in all weathers

% It enhances construction period during the year to 10-11 months

Minimise water damages due to presence of anti- stripping agent in

Emulsion
»  Less manpower and machinery aré required with cold mix
»  Construction with cold mix is 15-20 % cheaper than hot mix

,  Suitable for rural roads, hilly roads, low to medium traffic volume roads
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