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Answer all five full questions - Provide neat sketches wherever necessary Marks [CO |RBT
1 a) |List the differences between Bitumen and Tar? [o5] [co1l| L2
b) [With a neat sketch, explain the manufacturing process of bitumen. [051 [COl| L2
2 Explain the desirable properties of aggregates to be used in pavement construction. [10] |COl| L2
3 List the various tests conducted on road aggregates in order to ascertain its suitability and indicate the o 5
- ) [10] |co1| L2
desirable values of the test results.
4 a) [Explain the mechanism of stripping of binder and the methods for improving adhesion. [05] [cOl1| L2
b) [Describe the laboratory procedure to determine hardness property of bitumen. [05] [COl| L2
5 Describe the chemical constitution of bitumen and list the desirable requirements of bitumen. [10] [COl| L2
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o Pitumen is praduced by fractional distillation of cude oil.




Uswally, distillation & done in two. steps. First the crude oil & heated, up to. 300-
350°C and intraduced, into an atmosphetic distillation column. Lighter fractions, like
naphtha, kerabene and gas oil are beparated from the chude ail at digferent heights in
the calumn. Jhe heaviest fractions left at the bottam of. the column are called heauy,
rebidue.

TJhe long tesidue & heated up ta 350-400°C and inthaduced, into a vacuum
distillation column. Py using reduced, presbure it is possible to further distillate lighter,
products from the tesidue becaube the equivalent temperature (temperature undet
Jhe tesidue at the battom of the calumn s called shokt tesidue and, is the feedstock far
The viscobity of the shart esidue depends on the arigin of the cude oil, the temperature

Fractionating column is
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deliberately designed 0% thort carbon-chain lengths
to be cool at tha top low boiling points
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and hot at its bottom {50 low viscosity (easily flows)
o I 1 Naphtha high flammability (ignites and burns easily)
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liquid

Criude Od

oil is vapourised before it Condensed high viscosity (does not easily flow)
enters the fractionatng column liquid fractions low flammability (does not ignite/burn easily)
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Chushing test- Dt & used to determine the crushing strength of aggregates. Jhe
aggregate cubhing value provides a relative meabuwre of resistance to cushing undekr
QL value less than 10 signifies an exceptionally sthong aggregate while above 35 would,
noimally be regarded ab weak agghegated.

Qerasion test- (lbrasion test is carried, aut to test the hardness property of aggregates
and, to decide whethen they are suitable for different pavement constuuction works. Jhe
principle of Lob Clngeles abrasion test & ta find, the percentage weak due to. telative
bbing action between the agghegate and steel balls used ab abrabsive charge.



L manimum value of 40 percent i allowed, for, UVIBIN base cawrse in Lndian
canditions. For bituminous canchete, a maximum value of. 39 percent i dpecified.
Lmpact test- Jhe aggregate impact test is carried, out to. evaluate the tesistance to
impact of aggregates.

Cggregates to be used for wearing cauwrbe, the impact value shauldn't exceed, 30
pencent, For bituminous macadam the masdimum permissible value i 35 percent. Far
RC is 40 percent.

Soundness test- Soundness test i intended, to study the tebibtance of aggregated to.
weathering action, by conducting accelerated weathering test, cycles. Jhe Paraus
aggregatel subjected to. freeging and, thawing i likely to disintegrate prematurely. o
ascertain the dwwability of buch agghegated, they are bubjected to an accelerated
baundness test.

The lash in weight should, nat exceed, 12 percent when, tested, with sadium sulphate and
18 percent with magnesium sulphate solution.

Shape test- The particle shape of the agghregate mass is detehmined by the percentage
of flaky and elongated, particles in i&. WWWWM@WW
detpimental,to highen warkability and. stabilily of mixes. c//zeﬂa/emewmd%wdel&ned
0.0 timesb thetr mean sige. &Mwwmmmm Jhe elongation index
of an agghegate b defined, as the percentage by welght of particlel whobe greatest
dimension, (length) & 1.8 times theit mean dimension. Jhib test i applicable to
aggregates largel than 6.3 mm. Elongation gauge i used for this test.
&Zemamammmdmmmym@mmmmmaegﬂmm%
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bituminous mixed. dh@dpea@cgﬁm@agwéaadwmma#ddmwmt/méa#m
are ubed:

Cpparent Specific Grauity, is computed, an the basis of. the net ualume of, agghegates
t.e the walume excluding watel-permeable voids.

PBulle Specific Gravity, i computed on the basis of the total volume of aggregates
Weater Clbsarption: The difference between the apparent and, bulk specific ghavities i
Jhe specific gravity of aggregates nokmally used in taad, condtuction tangeb from
about 2.5 to. 2.9. Water absarption values hanges from O.1 to. about 2.0 percent for
agglegates noimally used, in oad dutfacing.

Nitumen adhesion test- Pitumen adheres well ta all normal typeb of road aggregates
aggregate s wet and, cold. Jhis problem can be dealt with by temouing moisture from
the aggregate by drying and incheasing the mixing temperature. Further, the presence



when bitumen misdture i permeable to wateh.
o  RC has specified stripping value of aggregates shauld, not exceed, 5%.
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QW@WMW@WW Qlence, & has a tendency to atthact
mare than the bitumen. Wmmwmam@mmpmm
agghegates.

There are different tests that can be used ta determine sthipping of agghegates. 9Nast
cammanly adopted methad, i static immersion test. MNere aggregates are mixed with. 5%
binder at a temperature of 100°C. Jhe bitumen coated, aggregates is immerbed, in wateh at
a temperature off 4O°C for 24 his. Jhe extent of stripping i abeertained, by comparing the
RC, the manimum sthijpping value i 25 %.
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Lefinition: <Ot measures the hardness ok boftness of bitumen by meaburing the depth in tenths
of a millimeter to. which a standard loaded needle will penetrate vertically in S seconds.
o Lecides the grade of bitumen to be used based an climatic conditions
Phrocedure:
o Sogten the material to a pouring condistency at a temperature not mare than 60°C fok
tars and pitches and, nat moke than 90°C far bitumen.
pouwk the melt in ta the containet ta a depth of at least 10 mm in excess of the expected
penethation.
o Place it along with the transfer dish in the water bath at 25°C and, allow it
remain for 1.5 to. 2 hourd for 45mm deep container and 1 to. 1.5 howrs for 35mm deepn
cantainek..
o PRemaue the dish and put & upon the stand, of penetration apparatus.
. WWWW@W cleaned well with bengene and, diied,) just ta
. QZ@W@O%WW@WO%W%@MWWWWM%W&&%@M
maowing weight shall be 100 +0.25 grams.
penetated.
10mm apart and nat tess tharn 10mm from the side of the dish.
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Jhe bitumen ghade i dpecified, in terms of penetration value, 8O-100 ar 80/100
grade bitumen means the penethation ualue of bitumnen i in the range of 8 em to. 10 em

o Grades available range fram 20 to 225
. %MW@MW&M/@WMW&&

Viaphthene aromatics (naphthalene [CIONE]), consisting of, partially hydrogenated
Poalar aramatics, cansisting of high malecular weight phenols (hydhosxyl added, ta
Pitumen should, be fluid enough at the time of mixing to coat the agghegates evenly by a
thin film.. This can be achieved, better, by adding cut-backs ar by adding emulsifiers.

Jhe bitumen shauld, not be highly, temperature susceptible. <t should exhibit little change
(n uibcasity with change in temperature. Jhis i impartant for different climatic conditions.
Luring the hottest weather the mix should not become too. soft ok unstable, and during
WWW@WWO&&@WW¢W¢WWWW
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VBitumen should, have adequate affinity and, adhesion to. agghegates used, in the mix and



