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SPECIFICATIONS FOR READYMADE BITUMINOUS
POTHOLE PATCHING MIX USING CUT-BACK BITUMEN

1 INTRODUCTION

Tha drafl *Specifications for Readymade Biluminous Pothole Patching Mix Using Cut-Back
Bitumen™ was prepared by Prof. P.S. Kandhal. The H-6 Commitlee deliberaled on the draft
and also noled the successful experience of the Rajasthan PWD and Jaipur Development
Authorzty W{lh .lhe patching mix made 1o these specifications for repairing potholes. The
Commitlce in |ls. meeting held on 30™ November, 2013 approved the draft document with
certain mo?lﬁcabons in the light of the comments and suggestions given by the members
and authorized the Convener to refer the duly modffied draft fo the Highways Specifications
& Standards (HSS) Committee. The modified draft was approved by HSS Commitlee in
its meeting held on 7™ January, 2014 and by the Executive Committee in ils meeting held
on 9* January, 2014 for placing before the Council. The Council in its 201% rr}eeting held
at Guwahali, Assam on 19® January, 2014 appfoved the document “Specifications for
Readymade Bituminous Polhol_e Patching Mix Using Cut-Back Bitumen” for publication.

The Compqsiﬁon of H-6 Committee is as given below:

S.C. Sharma Convenor

Dr. S.S. Jain - —_— Co-convenor

K. Sitaramanjaneyulu Member Secretary
Members

Boro, M.C. Raju, Dr. G.V.S.

Gupta, D.P. Singh, Nirmaljit

Jain, Dr. M.C. Singh,R.K.

Jain, Dr. PK. Singh, R.P.

Kadiyali, Dr. L.R. Yadav, Dr. V.K.

The Chief Engineer (NH) (Gupta, R.K.)

Kumar, Dr. Ashok
The Chief Engineer (NH) (Mandpe, P.S.)

Kumar, Dinesh ' '
Kumar, Manoj The Chief Engineer (NH) HP PWD
Nahar, S.S. (Sharma, Er. Anil)
Pande'y R.K. The Chief General Manager
Pateriya, Dr. |.K. (Dhanda, J.S.) .

The Direclor, Quality Assurance and

Prasad, Vishnu Shankar

Pyngrope, S. Research, Chennai



S &

IRC:116-2014

"
)

Corresponding Members

Kandhal, Prof. Prithvi Singh

Singh, Dr. Dharamveer
Reddy, Dr. K. Sudhakar

Veeraraghvan, Dr.

Co-opt Member
Nagabhushana, M. N.

Ex-Officio Members
President, IRC and Director General (Kandasamy, C.), Ministry of Road
(Road Deyvelopment) & Special Transport & Highways
Secretary
Secretary General (Prasad, Vishnu Shankar),

Indian Roads Congress

2 SCOPE

The material shall consist of plant mixed readymade pothole patching bituminous mixture
composed of mineral aggregate coated with bituminous material. The material shall be
capable of being stocked for at least six months without sirippil:lg and shall t?e fvorkable at
all times. Unless specified otherwise, this mix shall be supplied in 50.kg plastic lined, sturd}/
bags. This material is intended for patching potholes up lo 7.5 inm deep. For' deeper polho:f:b.
palching mix shall be ptaced and compacted in 75 mm thick layers. Details on ;.Jrepara.x-o’n
of potholes, ptacing and compacting the mix in potholes are also given to ensure its eﬁecu;e
use. Thé readymade cold patching mix is suitable for patching potholes only and shall notbe

used for patching long stretches of damaged road surfaces.

3 MATERIALS

3 e Indian Standards Specification
: : :AC- forming to Indian Standa i
Med i Bitumen :4C-800 con ¢ ) > _ :
132;l;msc:é:gfaﬁ(i,ﬁi?:;mback Bitumen shall be used in preparing the ‘pfltchlng rrjlx and
shall be :fupplied by a certified manufaclurer of this product. For proper mixing, the bitumen

shall be heated as specified in Section 4.

. er lype and amounl of an anti-siripping
MCCutb ‘umen shall be treated wilh a prop amaun ‘ |
agent b a::t:(eB;lUr?sved bitumen supplier so that when combined .\nlh the Qroch»sed 103
agorega){e the r‘z;ulling mix shall pass the Wet Coaling Test, Stalic Immersion Test an
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g?:j;gésgzn;;:étzf s?rl\\;?lnﬂ',n Appendix-l. The anti-stripping agent shall Conform to
b‘[ljmen supplier for these coali mish the sample of the job aggregate each year to the
! {erial has been treated tco 2 '.n g an.d sinpping lests and obtain a certificate that the bitumen
md Il be available at the o suit the job aggregate. This yearly certificale must be on file and
523" o forwardz e asphalt mix plan when required by the Engineer. The Contractor
sha copy to the Engineer. Under no circumstances, the Contraclor or the

department shall be permitted
and kerosene. to manufacture .thev MC Cutback by blending paving bitumen

3.2 Coarse Aggregate

3.2.1 Th .

alerial retair? e%oi :‘s; gggregat.e shall consist of crushed rock, crushed gravel or other hard

trom dust and soft -36 mm sieve. It shall be clean, hard, durable and cubical shape. free
| soft organic and other deleterious substances. The aggregate shall satisfy the

physical requirements specified in Tabla 1.

Table 1 Physical Properties of Coarse Aggregate

Property ost Requirement Test Mcthod
Cleanliness Grain size analysis Max, 2% passing 0.075 micron | 15:2386 Fart |
Parlicle shape Flakiness & Elongation Index : Max. 35% 15:2386 Part |

(combined) ,
Strength® Los Angeles Abrasion Value Max. 40% 1S:2386 Part IV
Aggregate Impact Valuo Max. 30% 15:2386 Part IV
Durability Soundness (Sodium of
Magnesium), 5 cycles
Sodium Sulphate Mox. 12% 1S:2386 Part V
Magnesivm Sulphate Max. 18% 1S:2386 Part V
Waler Absorption |Water Absorption Max. 2% 1S:2386 Part I}
e two strenglh lesls.

* The coarse aggregale may salisfy either of th
322 Where crushed gravel is proposed for use as aggregate, not less than 90 percent
by weight of the crushed material retained on 4.75 mm sieve shall have atleast two fractured

faces resulting from crushing operalion.

3.3 Fine Aggregate
Fine aggregate shall consist of crushed mineral material passing 2.36 mm sieve and retained
on 75 micron sieve. It shall be clean, hard, durable, and free from dust and soft organic and

other deleterious substances. No naltural sand sha'l be permitted.

34 Composition of Mixtures

When tested in accordance with 15:2386 Part 1 (wetsieving method), li}e combined agygregale
grading shall fall within the limits shown in Table 2. As far as pcssible an aggregale with
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waler absorption of 1.0 or less shall be used. The amount of residual bitumen binder (total
cutback bitumen minus diluent such as kerosene) in the mix shall be as shown in Table 3.
The readymade patching mix shall be rejected if it does not meet the grading (especially the
0.076 mm sleve) and the minimum residual bitumen conlent. The produced mix shall be tested
by on Independent approved testing laboratory before ils acceptance by the Engineer.

Table 2 Gradation of Stockpile Patching Mix

Sieve Size, mm Percent Passing
9.5 100
4.75 . ‘40 - 100
© 2.36 10-40
1.18 0-10
0.075 0-2
Table 3 Minimum Residual Bitumen Content by Weight of Mix
Aggregate water absorption, % Minimum residual bitumen content, %
Less than 1.0 45
111015 - o0
161020 ' 25

Based on the characteristics of the aggregate and the performance of the mix, the Engineer
can specify amount of residual bitumen highers than that shown in Table 3.

The Contractor shall ascertain from the supplier of MC-800 as to how much residual bilumen
it contains. For example, if the MC-800 contains 80 percent bitumen and 20 percent kerosene
and a total of 6.0 perceﬁl MC-800 is used by weight of the mix, the residual bitumen content

in the mix will be 4:8 percent.
A PREPARATION AND STORAGE OF MIXTURE

I prefembly be produced in a conventional batch type
ble or stationary asphalt drum plant is used, under no
wilh a bumer flame and mixing with MC-800

shall be carried oul simultaneously because MC-800 oonfa‘ming volatile kerosene- will catch
fire and pose a safety hazard. The Contractor an'd'the Engnneen: s:hall ensure there is no open
flame inside or outside the drum when MC-800 is'added for mixing.

The mix should be such lh.at it can be stocked, handled, placed, and finished without stripping

of the bitumen from the aggregate. To help prevent stripping and avoid heat‘ buildup in a
slockpile (which may burn the enfire stockpile due to chimney effect), the mlx.ed; material
should not be stockpliled not higher than 1.5 m for the first 48 hours. The stockpile then can

The readymade patching mix sha
hot mix plant. However, if a porta
circumstances drying/heating of aggregales
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be rais.ed in heightland made conical in shape. Unless specified otherwise, the readymade
cold mix shall be placed and sealed in plastic lined, sturdy 50 kg bags on cooling.

The mineral 89'9“393}3 should be clean and surface dry before mixing. The temperalure of
‘ aggregate and bituminous materal shoulq comply.with those shown in Table 4.

Table 4 Temperature Ranges for Producing Stockpile Patching Mix
L Ftuminous Material Aggregate Temperature, °C| Bitumen Temperature, °C

MC-800 2565 75- 95

Since the range of aggregate temperature is rather low and the maximum aggregale
temperature is restricted to 65°C, it may not be possible to dry the aggregate within this
temperature range. Therefore, the aggregate can be processed in a dryer at high temperatures
and allowed to cool before the bituminous binder is added. Pre-drying the aggregate at high
temperatures will also help in reducing the fines (material passing 0.075 mm sieve), which
will go into the bag house. The resulting mix then would have fines less than 2 percent as
required in the stringent gradation specifications. -

High aggregate temperatures while mixing with the cutback bitumen wilt not onfy cause
excessive Joss of kerosene from the cutback but will also pose a safety hazard in the plant
pug mill. Proper and adequate venting of the pug mill is necessary. Under no circumstances
there shall be any open flame in the vicinity of MC-800 cutback because il contains volatile
kerosene. :

Since the mix contains volatile kerosene it is not safe to store the loose mix or sealed bags
ina closed buildingfwarehouse. Store under an open shed or in a well ventilated warehouse.
No open flame or smoking shall be allowed in ‘the vicinity of the slored mix.

5 PREPARATION OF POTHOLES, PLACING AND COMPACTING OF
READYMADE POTHOLE PATCHING MIX

-54 Preparation of Potholes

Pothole shall be cleaned with a stiff wire brush and
removed with a soft brush. Pothole need not bz dry. However, excess water shall be swept

Offthe pothole.

. 52 Placing Mix in Potholes

The mix is intended for i tholes up t
5 patching po e :

Palching mix shall be placed and compacted in 75 mm Ihick layers.

WMM or granular base, it is recommended to apply

foasible before placing the palching mix. it angular
d lo partially fill deep potholes, the aggregale should

" th% pothole is deep and extends 10
a suilable tack coat or prime coal as
2ggregate (nominal size 25 mm) Is use
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be compacted thoroughly and prirned with MC-30 belor

50 mm thick pothole patching mix shali be placed at the Togladng the patching mix. Al l2ast

53 Compacting the Mix

First the outside i :
small compactor ae:c? ?h:\ F:)npherY of the patchi shall be compacted with a hand rammer/
mpaction shall proceed inwards. To prevent initial pick up of the

loose mix by the hand rammer eith i
. . er continue .
empty plastic lined bags on the loosa mix. to wet the hand rammer with water or place

For dee : :
eep potholes, place the patching mix and compact in 75 mm thick layers. Aler

compaclion, the compacted patch sha .
< Il be sligh isti
allow for further compaction by traffic. slightly proud of the existing road surface 1o

If there umerous - :

a hand aren dosz_aly spaced patches, it is preferred o use a small roller rather than

s rammer. If a roller is used, the mix shall be placed and spread slightly proud of the
ce so that after roiling the compacted surface shall be flush with the adjoining surface.

54 - Applying Sand to Prevent Pick up by Traffic

Bef.ore opening the compacted palch to traffic, sufficient amount of clean sand shall be
sprinkled on the patch 1o prevent pick up by traffic.

6 QUALITY CONTROL AND ACCEPTANCE OF MIXTURE

The composition of the produéed mix (gradation and bitumen content) shall be tested by
an independent, approved testing laboratory before acceptance by the Engineer. Before

* conductling the bitumen extraction test to determine residual bitumen content in the patching
mix, the sample shall be cured completely 1o remove all kerosene. Curing shall be done as
follows. Place the loose mix in an open metal container and heat slowly on a hot plate with
frequent stirring until a constant weight is achieved.

The following fwo tests shall be performed by the Contractor (in presence of a department
fepresentative) on the mixture, freshly prepared or taken from a stockpile or sealed bag at
any ime during its storage life (usually 6 months).

i)  Water Resistance Tesl (See Appendix 1, Test C)

i)  Workability Test (See Appendix I, Test D)
icale whether the patching mix has a potential for stripping

r. If the mix fails this jest, it means a proper type and/or
d in the bituminous binder.

The water resistance test would ind

in the pothole in presence of wale
amount of an anti-stripping agent has not been use

If the mix fails in workability it could be due to improper bitumen type, low bitumen content,
excessive fines or improper gradation. Even one-half percent lower bitumen content can

make the. patching mix unworkable and useless.

6
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Appendix-]
(Refer Clause 3.1)

A Wet Coating Test (Clause 3.1)

Heal the unwashed job aggregate, culback biliumen and distilled water to 40°C in a suitable
oven. Weigh 100 9 of dry aggregate inlo a suitable mixing container (such as seamless
tin can, 16 0z capacity). Add 3 mi of distilled water. Mix thoroughly with a spatula until the
aggregate parlicles are uniformly wetted. Add cutback bitumen equivalent to 5.0 +0.2g0of
pitumen residue. Mix rigorously with the spatula until all aggregate is coated, but not more
than 5 minutes. Transfer the contents into a 400 ml beaker containing 150 ml of distilled
water (22 - 32°C). Let stand for 15 minutes and visually determine the percent of retained
coating, which should be at least 98 percent. ’

B Static-iImmersion Test (Clause 3.4)

The coated aggneéate as prepared in the preceding Wet Coating Test shall remain immersed
in the beaker of distilled water (22 — 32°C) for 24 hours. At the end of this period, visually
determine ihe percent of retained coating while the sample remains immersed in water, wiich

should be at least 95 percent.

C Water Resistance Test (Clause 3.1 and 6)

Fifty grams of patching mix, whether freshly prepared or taken from the stockpile.or @ sealed
d to 95°C in Jaboratory

bag, shall be heated at 120°C in a laboratory oven for 1 hout, coole
air, and then placed in 400 ml! of boiling water in a 600 ml glass beaker and stied with 3

glass rod at the rate of 1 revolution per second for 3 minutes. The water shall be decanted
and the mix shall be spread on an absorbent paper for visual observation of the coating. The

aggregate shall be at Jeast 90 percent coated with 2 biturrinous film.

D Workability Test (Clause 6)

Approximately 2.5 kg of the patching mix shall be
f being broken up readily wit

cooled to=7°C in a freezer. After cooling,
h a spatula that has a blade
length of approximately 200 mm- This test shall be performed when the mix is produced

« is not workable at —7°C, it shall be rejected

and thereafter anylime during storage- if the mi
by increasing the

and the composition of the mix shall be properly modified (for example,
es). This fest is also applicable in areas with hot

climate because it zmplifies the workability characeristics of the mix by using a lower test

temperature,
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