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Abstract

The interlayer bonding of modern multi-layered pavement system plays an important role to
achieve long term performance of a flexible pavement. It has been observed that poor
bonding between bituminous pavement layers contributes to major pavement overlay
distresses such as premature fatigue, top down cracking, potholes, and surface layer
delamination. One of the most common distresses due to poor bonding between bituminous
layers is a slippage failure, which usually occurs where heavy vehicles are often
accelerating, decelerating, or turning. To enhance the bonding between layers, a tack coat is
sprayed in between the bituminous pavement layers. A tack coat is an application of a
bituminous emulsion or bituminous binder between an existing bituminous / concrete
surface and a newly constructed bituminous overlay. Normally, hot bituminous binders,

cutback bitumens or bituminous emulsions are used as tack coat materials.

This study is aimed to evaluate the bond strength at the interface between pavement layers
by performing laboratory tests. To carry out this objective, three special attachments are
fabricated for use in Marshall Loading Frame for finding the performance of tack coat laid
at the interface between Bituminous Concrete (BC) and Dense Bituminous Macadam
(DBM) layers in the laboratory. In this study, the results of the specimens prepared with
100 mm and 150 mm diameter specimens using two types of normally used emulsions,
namely CMS-2and CRS-1 as tack coat at application rates varying at 0.20 kg/m>, 0.25
kg/m2 and 0.30 kg/m2 made at 25°C temperature are presented. It is observed that CRS-1
as tack coat provides higher interface bond strength value compared to CMS-2. Similarly,

irrespective of the types of emulsions used as tack coat, the optimum rate of application is
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found to be 0.25 kg/m* as recommended in MORT&Hs specifications.

Key Words: Interlayer, bond strength, shear strength, tack coat, performance.

1. INTRODUCTION

1.1 INTRODUCTION

The modern flexible pavement is generally designed and constructed in several layers
for effective stress distribution across pavement layers under the heavy traffic loads. The
interlayer bonding of the multi-layered pavement system plays an important role to achieve
long term performance of pavement. Adequate bond between the layers must be ensured so
that multiple layers perform as a monolithic structure. To achieve good bond strength, a
tack coat is usually sprayed in between the bituminous pavement layers. As a result, the
applied stresses are evenly distributed in the pavement system and subsequently, reduce
structural damage to the pavements.

It has been observed that poor bonding between pavement layers contributes to major
pavement overlay distresses. One of the most common distresses due to poor bonding
between pavement layers is a slippage failure, which usually occurs where heavy vehicles
are often accelerating, decelerating, or turning. The vehicle load creates dynamic normal
and tangential stresses in the pavement interfaces from horizontal and vertical loads. With
the vehicle load being transferred to each underlying bituminous layer, the interface
between the layers is vital to the pavements integrity. Slippage failure develops when the
pavement layers begin to slide on one another usually with the top layer separating from
the lower layer. This is caused by a lack of bond and a high enough horizontal force to
cause the two layers to begin to separate. Other pavement problems that have been linked
to poor bond strength between pavement layers include premature fatigue, top down
cracking, potholes, and surface layer delamination. Some of failures shown in following

figures.
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Figure 1.1: Slippage Crack

Figure 1.2: Pothole Figure 1.3: Surface Layer Delamination

2 LITURATURE REVIEW

Numerous studies have been performed investigating adhesive properties of the
interface between layers. These studies have typically developed a unique test method or
instrument for analysis of the interface bond strength. Literature on bond strength clearly
indicates that shear force is mainly responsible for interface bond failure.

Different organizations and different researchers have used various tests for evaluating the
pavement interface bond strength including the following:
e Layer-Parallel Direct Shear (LPDS);
e Ancona Shear Testing Research and Analysis (ASTRA);

e Superpave Shear Tester (SST), which has been recently modified by the
Louisiana Transportation Research Center by building a shear mold

assembly;

e Leutner test, originally developed in Germany;
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e FDOT Shear Tester;

e ].CB shear test;

e Modified Marshall Test developed by the Pennsylvania Department of
Transportation

e NCAT bond strength device developed by National Center for Asphalt

Technology ;

e Shear-Testing Device developed at Mcasphalt Lab.
An overview of some of these commonly used test procedures is provided in the

subsequent sections.

3. EXPERIMENTAL INVESTIGATION

3.1 Materials Used

Aggregates

For preparation of cylindrical samples composed of Dense Bituminous Macadam
(DBM) and Bituminous Concrete (BC), aggregates were as per grading of Manual for
Construction and Supervisions of Bituminous Works of Ministry of Road Transport and

Highways (MORT&H, 2001) as given in Table 3.1 and 3.2 respectively.
Coarse Aggregates

Coarse aggregates consisted of stone chips collected from a local source, up to 4.75
mm IS sieve size. Standard tests were conducted to determine their physical properties as

summarized in Table 3.3.
Fine Aggregates

Fine aggregates, consisting of stone crusher dusts were collected from a local crusher
with fractions passing 4.75 mm and retained on 0.075 mm IS sieve. Its specific gravity was
found to be 2.62.

Filler
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Portland slag cement (Grade 43) collected from local market passing 0.075 mm IS

sieve was used as filler material. Its specific gravity was found to be 3.0.

Table 3.1: Adopted aggregate gradation for DBM

Property Gradi
Nominal Aggregate 25
IS”S.ieve (mm) Perce
37.5 100
26.5 95
19.0 83
13.2 68
4.75 46
2.36 35
0.300 14
0.075 5

Table 3.2: Adopted aggregate gradation for BC

Property Grading
Nominal Aggregate Size 13
IS Sieve (mm) Percent
19.0 100
13.2 89.5
9.5 79
4.75 62
2.36 50
1.18 41
0.600 32
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0.300 23
0.150 16
0.075 7

Table 3.3: Physical properties of coarse aggregates

Property Test Method Test Result

Aggregate Impact Value (%) IS: 2386 (Part-1V) 14.28
Aggregate Crushing Value (%) IS: 2386 (Part-1V) 13.02
Los Angels Abrasion Value (%) IS: 2386 (Part-1V) 18

Flakiness Index (%) 18.83
Elongation Index (%) IS: 2386 (Part-I) 21.50
Specific Gravity IS: 2386 (Part-III) 2.75
Water Absorption (%) IS: 2386 (Part-III) 0.13

"R

Figure 3.1: Photographs of the Aggregate Impact Test
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v

Figure 3.2: Aggregate Crushing test setup Figure 3.3: Flakiness & Elongation Scales

Figure 3.4: Photographs of the Los Angels Abrasion Test.

Binder

One conventional commonly used bituminous binder, namely VG 30 bitumen
collected from local source was used in this investigation to prepare the samples.
Conventional tests were performed to determine the important physical properties of

these binders. The physical properties thus obtained are summarized in Table 3.4.

Tack Coat Materials

The tack coat materials selected for this study include two emulsions CMS-2 and
CRS-1. Standard tests were conducted to determine their physical properties as

summarized in Table 3.5.
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Table 3.4: Physical properties of VG 30 bitumen binder

Property Test Method Test Result
Penetration at 25°C IS : 1203-1978 67.7
Softening Point IS : 1205-1978 48.5
(R&B), °C
Viscosity (Brookfield) ASTM D 4402 200
at 160°C, Cp

Figure 3.5: Photographs of the Penetration Test.

L

Figure 3.6: Softening Point Test.

Table 3.5: Physical properties of Tack Coats

Property Test Emulsion Test
Viscosity by Saybolt CRS-1 37

Furol viscometer,

seconds: ASTM D

CMS-2 114

Volume 06, Issue 03, May 2017. ISSN: 2456 5083 Page 362



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

www.ijiemr.org

Density in As per CRS-1 0.986
g/cm3 Chehab et CMS-2 0.986
Residue by CRS-1 61.33
evaporation ASTM D CMS-2 67.59
Residue CRS-1 86.7
Penetration IS : 1203- CMS-2 106.7
Residue Ductility 27°C CRS-1 100+
cm IS : 1208- CMS-2 79

3.2 Preparation of Samples

The mixes were prepared according to the Marshall procedure specified in ASTM
D1559. Laboratory specimens prepared to determine interface bond strength were
generally 100 mm and 150 mm in diameter and 100 mm in total height. Each specimen
consisted of two layers with tack coat applied at the interface. Test variables included 100
mm and 150 mm diameter specimen and two conventional emulsions namely CMS-2 and
CRS-1 as tack coats with application rates varying at 0.20 kg/mz, 0.25 kg/m2 and 0.30
kg/mz. The bottom layer consisted of a Dense Bituminous Macadam (DBM) with a VG 30
binder; the top layer was a Bituminous Concrete (BC) with a VG 30 binder. For the
preparation of bottom layer, first the loose mix was compacted by giving 75 blows using
Marshall Hammer and then it was allowed to cool down at room temperature. Next, the
amount of tack to be applied on the specimen surface was calculated by multiplying the
tack coat application rate by the surface area of a specimen. The rate of application of tack

coat was selected as per MORT&H Specification which is given in the Table 3.6.

Table 3.6: Rate of application of Tack Coat as per MORT&H

Specification
Type of Surface Quantity in kg per m” area
Normal bituminous surface 0.20 to 0.25
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Dry and hungry bituminous surface 0.25 t0 0.30
Granular surface treated with primer 0.25 t0 0.30
Granular base (not primed) 0.35t00.40
Cement Concrete pavement 0.30 to 0.35

3.3 Fabrication of laboratory test procedure to measure the interface bond strength

For the purpose of testing the shear strength offered by tack coat at the bonded

interface, the following three models were fabricated:

» Model no. 1, for testing 100 mm diameter laboratory specimens based on the

concept of the Layer-Parallel Direct Shear (LPDS) developed by the Swiss Federal

Laboratories for Material Testing and Research.

» Model no. 2, for testing 150 mm diameter laboratory specimens based on the

concept of the Layer-Parallel Direct Shear (LPDS) developed by the Swiss Federal

Laboratories for Material Testing and Research.

» Model no. 3, for testing 150 mm diameter laboratory specimens based on the

concept of the FDOT shear tester developed by the Florida Department of

Transportation (FDOT).
3.3.1 Model no. 1

This device could accommodate cylindrical specimens of 100 mm diameter and was

so fabricated that the lower part of a specimen could placed on a semicircular u-bearing

which was fixed on the top base plate and the specimen could hold firmly with the help of a

semicircular clamping. The upper part of the specimen could move freely with minimum

friction along the two existing guiding rods of the Marshall apparatus. A load of constant

deformation at a rate of 50.8 mm/min was applied on a smooth horizontal stripe located on

the top of the shear sleeve adjacent to the interface by means of a yoke, allowing the

application of a shear force at the interface. The schematic view and photographic view of

the model are shown in figures 3.7.1 and 3.7.2.
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Figure 3.7. Photographs of the Shear-Testing model no. 1

3.3.2 Model no. 2
This device could hold cylindrical specimens of 150 mm diameter and was so
fabricated that the bottom layer of the double-layered specimen could place on a
semicircular u-bearing which was fixed on the top base plate and the specimen could hold
firmly with the help of a semicircular clamping. The upper layer of the specimen could
move freely with minimum friction along the two existing guiding rods of the Marshall
apparatus. A load of constant deformation at a rate of 50.8-mm/min was applied on a
smooth horizontal stripe located on the top of the shear sleeve adjacent to the interface by
means of a yoke, allowing the application of a shear force at the interface. The schematic

view and photographic view of the model are shown in figures 3.8.1 and 3.8.2.
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Figure 3.8. Photographs of the Shear-Testing model no. 2.

3.3.3 Model no. 3

This device consisted of two circular rings that could accommodate cylindrical
specimen of 150 mm diameter and a gap of 5 mm was maintained in between the two rings
in order to account for the irregular surface of the cored specimens. One of the rings was
fixed at its bottom to a base plate and a concentric shear load was applied at a constant
deformation rate of 50.8 mm/min on the top of other ring until failure occurred. The

schematic view and photographic view of the model are shown in figures 3.9.1 and 3.9.2.

Figure 3.9. Photographs of the Shear-Testing model no. 3.
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4. RESULT:
This chapter presents results and discussion on the findings of the experimental

investigations carried out on the cylindrical laboratory prepared specimens which were
tested on special fabricated attachments fitted on the Marshall Loading Frame.

The interface bond strength results obtained from the three shear test models
conducted at a temperature of 25°C on 100 mm and 150 mm diameter specimens with
CMS-2 and CRS-1 as tack coats at application rate varying at 0.20 kg/mz, 0.25 kg/m2 and
0.30 kg/m”.

4.1 Shear testing model no. 1

The test was conducted on 100 mm diameter cylindrical specimens with CRS-1 and CMS-

2 as tack coats applied at application rate varying at 0.20 kg/mz, 0.25 kg/m2 and 0.30

kg/m2 at a temperature of 250C. As seen in table 4.1 and figure 4.1

Table 4.1 Results of the shear strength of 100 mm diameter specimens using Shear

testing model no. 1 at 250C

Tack Coat Applicatiozn Load (kN) Shear Strength | Average Shear
Type rate (kg/m”) (kPa) Strength (kPa)
CMS-2 0.20 3.228 411.001
CMS-2 0.20 3.374 429.590 429.590
CMS-2 0.20 3.52 448.179
CMS-2 0.25 4.397 559.842
CMS-2 0.25 4.397 559.842 572.2717
CMS-2 0.25 4.690 597.148
CMS-2 0.30 4.032 513.369
CMS-2 0.30 4.251 541.253 538.155
CMS-2 0.30 4.397 559.842
CRS-1 0.20 3.812 485.358
CRS-1 0.20 3.667 466.896 460.615
CRS-1 0.20 3.374 429.590
CRS-1 0.25 4.543 578.431
CRS-1 0.25 4.69 597.148 597.106
CRS-1 0.25 4.836 615.737
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CRS-1 0.30 4543 578.431
CRS-1 0.30 4397 559.842 575.376
CRS-1 0.30 4617 587.853

As shown in figure 4.1, the optimum rate of application was found to be 0.25 kg/m2 for both

CMS-2 and CRS-1 as tack coat.

4.2 Shear testing model no. 2

The test was conducted on 150 mm diameter cylindrical specimens with CRS-1 and
CMS-2 as tack coats applied at application rate varying at 0.20 kg/m>, 0.25 kg/m” and 0.30

kg/m2 at a temperature of 25°C. As seen in table 4.2 and figure 4.2 the specimen with CRS-1
as tack coat exhibited slightly higher shear strength than CMS-2 for all tack coat application

rates.

Table 4.2 Results of the shear strength of 150 mm diameter specimens using

Shear testing model no. 2 at 250C

Tack Coat Applicati02n Load (kN) Shear Strength | Average Shear
Type rate (kg/m”) (kPa) Strength (kPa)
CMS-2 0.20 7.417 419.715
CMS-2 0.20 7.117 402.739 419.583
CMS-2 0.20 7.710 436.296
CMS-2 0.25 9.193 520.216
CMS-2 0.25 9.490 537.023 531.421
CMS-2 0.25 9.490 537.023
CMS-2 0.30 9.193 520.216
CMS-2 0.30 8.896 503.409 503.428
CMS-2 0.30 8.600 486.659
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CRS-1 0.20 8.007 453.102
CRS-1 0.20 7.710 436.296 453.084
CRS-1 0.20 8.303 469.853
CRS-1 0.25 9.490 537.023
CRS-1 0.25 10.080 570.410 553.735
CRS-1 0.25 9.786 553.773
CRS-1 0.30 9.638 545.398
CRS-1 0.30 9.341 528.591 535.193
CRS-1 0.30 9.394 531.590

As shown in figure 4.2, the optimum rate of application was found to be 0.25 kg/m2 for both

CMS-2 and CRS-1 as tack coat.

4.3 Shear testing model no. 3

The test was conducted on 150 mm diameter cylindrical specimens with CRS-1 and CMS-2
as tack coats applied at application rate varying at 0.20 kg/m?, 0.25 kg/m*and 0.30 kg/m”at a

temperature of 25°C. As seen in table 4.3 and figure 4.3 the specimen with CRS-1 as tack
coat exhibited slightly higher shear strength than CMS-2 at an application rate.

Table 4.3 Results of the shear strength of 150 mm diameter specimens using Shear

testing model no. 3 at 250C

Tack Applicatio Load Shear Average
Coat n rate LAD Strength | Shear
CMS-2 0.2 9.193 520.21
CMS-2 0.2 9.786 553.77 537.004
CMS-2 0.2 9.490 537.02
CMS-2 0.2 11.560 654.16
CMS-2 0.2 12.450 704.52 676.607
CMS-2 0.2 11.860 671.13
CMS-2 0.3 11.414 645.89
CMS-2 0.3 10.970 620.77 634.732
CMS-2 0.3 11.266 637.52
CRS-1 0.2 9.786 553.77
CRS-1 0.2 10.082 570.52
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CRS-1 0.2 10.378 587.27 570 572
CRS-1 0.2 12.450 704.52
CRS-1 0.2 12.150 687.54 704.430
CRS-1 0.2 12.745 721.21
CRS-1 0.3 11.710 662.64
CRS-1 0.3 11.857 670.96 668.195
CRS-1 0.3 11.857 670.96

As shown in figure 4.3, the optimum rate of application was found to be 0.25 kg/m2 for both

CMS-2 and CRS-1 as tack coat.

The comparison of the three model tests are shown graphically in the below figure

Modelno 1 Modelno 2 Modelno 3
(100 mm) (150 mm) (150 mm)

O CcMSs-2
400 B CRS-1

Shear Strength (kPa)
n
2
2

0.2 0.25 03 0.2 0.25 0.3 0.2 0.25 03

Tack Coat application rates (kg/mz)

Figure 4.1 Comparison of Shear Strength v/s Application rates for the three models.

S. CONCLUSION

A laboratory study was conducted to evaluate the bond strength between the
Bituminous Concrete (BC) and Dense Bituminous Macadam (DBM) layers with tack coat
sprayed at the interface. For this purpose three simple shear testing models were fabricated
and experiments were conducted using the same in a Marshall Stability Apparatus. For

shear testing model no 1, laboratory tests were conducted on 100 mm diameter cylindrical

specimens at a Temperature of 25°¢ by applying a shear force of constant deformation rate
of 50.8 mm/min. While the shear testing model no. 2 and 3 were fabricated to evaluate the
bond strength of 150 mm diameter cylindrical specimens. The samples were prepared in

laboratory by applying CMS-2 and CRS-1 as tack coat at interface at application rates
varying at 0.20 kg/m>, 0.25 kg/m” and 0.30 kg/m?.

Volume 06, Issue 03, May 2017. ISSN: 2456 5083 Page 370



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal
www.ijiemr.org

6. REFERENCES

1. ASTM D 88 (1994). “Standard Test Method for Saybolt Viscosity.”

2. ASTM D244 (2004). “Standard Test Method for Residue by Evaporation of
Emulsified Asphalt.”

3. ASTM D 1559 (1989). “Test Method for Resistance of Plastic Flow of Bituminous
Mixtures Using Marshall Apparatus”

4. ASTM D 4402 (2006). “Standard Test Method for Viscosity Determination of

Asphalt at Elevated Temperatures Using a Rotational Viscometer.”

5. “Bituminous Tack Coat.” Unified Facilities Guide Specification (UFGS) 02744N.

6. Chehab, G., Medeiros, M., and Solaimanian, M. (2008). “Evaluation of bond
performance of FastTack Emulsion for Tack Coat applications.” Pennsylvania
Depatment  Of Transportation, Report No. FHWA-PA-2008-017-PSU021,
Pennsylvania Transportation Institute.

7. CPB 03-1 Paint Binder (Tack Coat) Guidelines (2003), California Department of
Transportation, Construction Procedure Bulletin.

8. Cross, S. A. and P. P. Shrestha (2004). “Guidelines for Using Prime and Tack Coats.”
Report No. FHWA-CFL-04-001, Central Federal Lands Highway Division, FHWA,
Lackwood, CO.

9. http://www.surface-engineering.net, Slippage cracking (image).

10. 1S: 2386 (1963), “Methods of Test for Aggregates for Concrete (Part- I): Particle Size
and Shape”, Bureau of Indian Standards, New Delhi.

11.1S: 2386 (1963), “Methods of Test for Aggregates for Concrete (Part-III): Specific
Gravity, Density, Voids, Absorption, Bulking”, Bureau of Indian Standards, New
Delh.i

12.1S: 2386 (1963), “Methods of Test for Aggregates for Concrete (Part-IV):
Mechanical Properties”, Bureau of Indian Standards, New Delhi.

13.1S: 1203 (1978), “Methods for Testing Tar and Bituminous Materials: Determination

Volume 06, Issue 03, May 2017. ISSN: 2456 5083 Page 371


http://www.surface-engineering.net/

International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

www.ijiemr.org

of Penetration”, Bureau of Indian Standards, New Delhi.

14. 1S: 1205 (1978), “Methods for Testing Tar and Bituminous Materials: Determination
of Softening Point”, Bureau of Indian Standards, New Delhi.

15.1S: 1208 (1978), “Methods for Testing Tar and Bituminous Materials: Determination
of Ductility (First Revision)”, Bureau of Indian Standards, New Delhi.

16. 1S: 8887 (2004), “Bitumen Emulsion for Roads (Cationic Type) - Specification

(Second Revision)”, Bureau of Indian Standards, New Delhi.

17. Kucharek,T., Esenwa, M. and Davidson, J.K. (2011). “Determination of factors
affecting shear testing performance of Bituminous emulsion tack coats.” 7e congres

annuel de Bitume Québec, Saint-Hyacinthe, Canada.

18. Lavin, Patric G. (2003) Asphalt Pavements. Spon Press, New York, NY.Ministry of
Road Transport and Highways (2001), “’“Manual for Construction and Supervision of
Bituminous Works "', New Delhi.

19. Miro, R. R.; Perez-Jimenez, F.; Borras, G.; and Juan, M. (2003). “Evaluation of the
effect of tack coats. LCB shear tests,” 6" RILEM Symposium PTEBM’03, Zurich, pp.
550-556.

20. Mohammad, L.N., Raqib, M.A., and Huang, B. (2002). “Influence of Bituminous
Tack Coat Materials on Interface Shear Strength,” Transportation Research Record:
Journal of the Transportation Research Board, No. 1789, pp. 56-65, Washington,
D.C., Transportation Research Board of the National Academies.

21. Mohammad, L. N., Bae, A., Elseifi, M.A., Button, J., and Scherocman, J.A. (2009).
“Interface Shear Strength Characteristics of Emulsified Tack Coats.” Journal of the

Association of Bituminous Paving Technologists, Vol. 78.

22. Paul, H. R. and Scherocman, J. A. (1998). “Friction Testing of Tack Coat Surfaces,”
Transportation Research Record 1616, Transportation Research Board, National

Research Council, Washington, DC; pp. 6—12.

23. Patel, N. B. (2010). “Factors affecting the interface shear strength of pavement

Volume 06, Issue 03, May 2017. ISSN: 2456 5083 Page 372



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

www.ijiemr.org

layers”. Master’s Thesis, Department of Civil and Environmental Engineering, The
Louisiana State University and Agricultural and Mechanical College.

24. “Proper Tack Coat Application (2001).” Technical Bulletin, Flexible Pavement of
Ohio, Columbus, OH.

25. Rahman, F. (2010). “Performance evaluation of 4.75 mm NMAS superpave
mixture”. PHD’s Thesis, Department of Civil Engineering, The Kansas State
University.

26. Raab, C. and Partl, M. (2004). “Interlayer Shear Performance: Experience with
Different Pavement Structures.” 3rd EurBituminous <& Eurobitumen Congress,
Vienna.

27. Roffe, J.-C. and F. Chaignon. (2002) “Characterization Tests on Bond Coats:

Worldwide Study, Impact, Tests, Recommendations,” 3rd International Conference
on Bituminous Mixtures and Pavements, Thessaloniki, Greece, pp. 315.

28. Roberts, F.L., Kandhal, P.S., Brown, E.R., Lee, D., and Kennedy, T.W. (1996). Hot
Mix Bituminous Materials, Mixture Design, Construction, 2nd Edition, Lanham,
Maryland, National Bituminous Pavement Association and Research Education

Foundation.

29. Sangiorgi C., Collop, A.C., and Thom, N.H. (2002). “Laboratory Assessment of
Bond Condition using the Leutner Shear Test.” Proceeding of 3rd International
Conference on Bituminous Mixtures and Pavements,, pp 315-324, Thessaloniki,
Greece

30. Santagata, E., and Canestari, F. (1994). “Tensile and Shear tests of Interfaces in

Asphalt Mixtures: a New Perspective on Their Failure Criteria,” Proceedings of the

an International of Symposium on Highway Surfacing, Ulster, Ireland.

31. Santagata, E., and Canestari, F. (2005). “Temperature effects on the Shear Behaviour
of tack Coat Emulsion used in flexible Pavements.” International Journal of
Pavement Engineering, Volume 6, Issue 1, pp 39-46.

32. Sholar, G.A., Page, G.C., Musselman, J.A., Upshaw, P.B., and Moseley, H. (2004)
“Preliminary Investigation of a Test Method to Evaluate Bond Strength of

Bituminous Tack Coats.” Journal of the Association of Bituminous Paving

Volume 06, Issue 03, May 2017. ISSN: 2456 5083 Page 373



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal
www.ijiemr.org

Technologists, Vol. 73.

33. Tashman, L., Nam, K., and Papagiannakis., T. (2006). “Evaluation of the Influence
of Tack Coat Construction Factors on the Bond Strength Between Pavement Layers.”
Washington Center for Bituminous Technology, Report No. WCAT 06-002,
Washington State University.

34. The Asphalt Handbook (1989) Manual Series No. 4 (MS-4). The Asphalt Institute,
Lexington, KY.

35. The Hot-Mix Asphalt Paving Handbook (2000). AC 150/5370-14A, U.S. Army Corps
of Engineers, Washington D.C.

36. West, R.C., J. Zhang, and J. Moore. (2005). “Evaluation of Bond Strength Between
Pavement Layers.” NCAT Report No. 05-08, National Center for Asphalt
Technology, Auburn

Volume 06, Issue 03, May 2017. ISSN: 2456 5083 Page 374



	Figure 1.2: Pothole                                               Figure 1.3: Surface Layer Delamination
	Coarse Aggregates
	Fine Aggregates
	Filler
	Table 3.1: Adopted aggregate gradation for DBM
	Figure 3.4: Photographs of the Los Angels Abrasion Test.
	Tack Coat Materials
	Table 3.4: Physical properties of VG 30 bitumen binder
	Figure 3.5: Photographs of the Penetration Test.
	Figure 3.6: Softening Point Test.
	Table 3.6: Rate of application of Tack Coat as per MORT&H Specification
	3.3 Fabrication of laboratory test procedure to measure the interface bond strength
	3.3.1 Model no. 1
	Figure 3.7. Photographs of the Shear-Testing model no. 1
	Figure 3.8. Photographs of the Shear-Testing model no. 2.
	Figure 3.9. Photographs of the Shear-Testing model no. 3.
	4.1 Shear testing model no. 1
	The test was conducted on 100 mm diameter cylindrical specimens with CRS-1 and CMS-2  as tack coats applied at application rate varying at 0.20 kg/m2, 0.25 kg/m2 and 0.30 kg/m2 at a temperature of 250C. As seen in table 4.1 and figure 4.1
	Table 4.1 Results of the shear strength of 100 mm diameter specimens using Shear testing model no. 1 at 250C
	4.2 Shear testing model no. 2
	Table 4.2 Results of the shear strength of 150 mm diameter specimens using Shear testing model no. 2 at 250C
	Table 4.3 Results of the shear strength of 150 mm diameter specimens using Shear testing model no. 3 at 250C

