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Definitions of terms to be used in Tender Document and/er |

\) Standard:

S Defni i ol
Standard is a document that has been developed and established wi ;

(‘\\
» ' ~ " 2 ’ I y " mcn[q nr [he SO
v principles of a “society and that meets the approval requIrCImei: :
}\ \ procedures and regulations.
\‘SA o \ Sandards are used by —
st
)* 5 vl % g X i i - . "ﬂCiUl;
x*f : o Individuals, companies, scientists, engineers, architects, designers, Govt. 8g€

2) Specification:
Defn.:
Specification is a precise stale
product, system or service that indicates the procedur
the requirements is satisfactory.

ment of a set of requircments (o be satisfied by a malcnal,.
es for determining whether cach of

Specification requirements arc —

o Numerical, appropriate units, limits and tolerances
Q%JJ‘MY\ stomdostdn

Specification agencies: National—BSTI
International — ASTM, AASHTO, BS, 1S, JIS

;‘) Test Method:
>

Defn.: Test method is a definite procedure for the identification, measurement and evaluation
of one or more qualities, characteristics or properties of a material, product, system or
service that produces a > ALY U re vy d

Test methods used in Bangladesh:

o National: BDS — by BSTI
o International: ASTM, BS, ISO etc.
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AGGREGATLS,
Opaplert 15

Vo Vext ook HIGHWAY ENGINERRING (67" Edition] -Paul Wright & Karen Ufﬁ?
Iformation on agpregates in different sheets
Appregates: Definition, Lypes, classification, sources, uses, lests and specifications
Definition of Aggregate:
Apgregate is o an aggregation

particulate form and can be processed and s
engieering constr flony

of non-metallic  minerals obtained in
sed for civil and highway

Classifiention of Agprepgintes

I hed on souree

o Natural: crushed stones, crushed boulders, pravels, shingles, sands, etc
o Artificinl: erushed brick, clay 1pfa, synthetic etc.

w ased on size
o Coarse agprepate, CA p.l wing max size and retained on 4.75 mm sicve
o Fine aggrepate, FA - passing 4.75 mm sieve and retained on 0.15/.075

M seve ;
o Siltand elay or dust or fines or filler - passing 075 mm sicve

o Dased on weight (sp.gr.)

o Normal weight: bulk unit weight, 1520 1680 kg/m’ (95-105 pd) 50 that
notal wi, conerete (NWC) has a unit wt. 150 Ih/cll (2400 kg/m )

o Light weight: bulk unit wt. less than 1120 kg/m’

o Heavy weight: bulk unit wt. more than 130pef (2080 kg/m Y

Properties of Aggregates: Text hook- 15-8.1 [Py, 412] PHW{ A WAt PRORULT EA

e Particle size and gradation (,&\ YT %0\1 e) 4+ 0 2 el BaaYi

e« llon d i vy
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e I's
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Question: Hm fly state the properties ol ag plugnlm for highway construction C\Crtom \ooob\)
\\,,‘.{-\cl\("i" } has Propetd)s

Apprepates work inamass, so their size distribution, shape and t texture are important
characteristics along with their strength (individual or in mass).

o Appregate particle strength

»  Apprepates mass strenpth

The density, voids, compactibility, shear strenpth ete. largely depends on the characteristics like
e Size distribution
e Shape
e Surlnee texture

Pavmival? & Fhoode '
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The distribution of particle sizes (d) within any batch of aggregate is ‘

""Ep‘

* Expressed as a cumulative¥, of particles that are smalier |
sieve openings

The percentages are customarily presented in graphical form kno
curve or sieve curve

Theoretically, y=f(d)
Grading types

Continuous

Wellgtaded p = (d/D)" x 100
Skip or gap graded
Uniform

Single graded

{0 Mo I o o i ()

a.
Q’/Question:

/ Fineness Modulus (F.M)
\ AS

F.M. is a numerical char
definition by Abrams is

Why is grading important for any aggregate construction?

acteristics of aggregates, especially for fine aggregates. The original

The F.M. is obtained by adding the total percentages of an aggregate sample
retained on each of

a specified Tyler sieve series(?) and dividing the sum by 100,
Fineness Modulus,

Represents an average particle size

* Proportional to the logarithmic avg. particle size of grading i
* Fundamental parameter of the particle size distribution

\}‘e/stion: What is the difference between grading and fineness modulus?

\ ala T - f ,“( i ‘
Blending of Aggregates eakdns C : N
~*  What is it? N QeI A PR N P
A Why is needed? | # o S s Bl

o 7 |

L .
How is done? (mix design methods) :

R :
Testing of aggregates: 7T DT AN :
* Grading, Fineness Modulus e ‘-3' (:"_"‘,w""‘ g e
»  Strength tests PR ; .
* Durability tests b s VA DT A
= QOther tests e g /Oﬂ,f.x"rr) Al Ve
P i
Strength tests of aggregates: LY

ASTM tests (sheet given for concrete aggs.) - 1. A. Abrasion test — % A (WJL]))
* BS tests for strength and crushing characteristics

BAIV test OACY test @10% Fines Value test 0 AAV test
® G 2
Lecmrel_j_HwylLlauiAgg;_ Types_Tests

@/@ ,@ {%m R TS I3 g

L.A: O\)o\a(/\ﬁi‘oT\ EW‘(T:\ l’f@a TS FE
10
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Absorptip : '
Ption test: absorption capacity, effectjve ap,
SSD (saturateq surface dry) o

: o
ASTM C 127 hﬂdn:ﬁ;ie ok S O

Apparent specific pravi t
: gravity "“OTAYR <JA] . WOTY A
Bulk specific gravity (ssd basis) o)

'Bqu specific gravity (o-d basis) MR+ 3m HTACT RT3,
! wodert apagnphor

rption, surface moisture, air dry, oven dry.

t O o o

Durability tests

* Soundness by sodium sulphate

Soundness by magnesium sulfate
Wet and dry test
* Freeze and thaw test

Other tests of aggregates
As per sheets given

Q Specification of aggregates
’ As per sheets given

SAND:

Ll TR o

Sand is mostly used as fine aggregate in cement concrete and asphaltic concrete

Definition: Sand is a loose, fragmented, naturally occurring material consisting of very small
particles of decomposed rocks, corals, or shells. It is basically aggregate and called finc
aggregate for building and road construction. Based on size, and is divided into,

* Very fine sand [ 1/16 — 1/8 mm]
* Finesand [ 1/8 — % mm ]
dium sand [ % - % mm ]

% -1mm ]

sand [ [ -2 mm ]

‘on the source, sand may be divided into,

om river bed and banks or by river dredging, round and polished,
gravels etc., white in color, globular and smaller in size, some
- and least expensive and suitable for plastering work,

ing in the flood plain and lake sides, sharp, angular,
free from salt, yellowish or light brown in color, mos!

4 sea beaches, fine, sound and polished, low
scence and dampness, should not be used
 the salt content is less than 0.5%.
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O strong
. coatings of foreign matier
uSandshothtfxecﬁUm - el sl
- organic matier

. sandisoﬁmomoﬁhepdmiﬂwm““""’

« sandis used in foundry forsand casting
. gmdeds&'x!isusedasanabrasivemmadb!aﬁm

sand in one of the principal constituent of clay

sand is used in landscaping. constrwjonofgolfcmfﬁswhmchcscx.
sandbags are used for protection against flood, gmfee
sand is used in railroads to improve the traction of wheels on 10€ rZis
sand is used in the plastering work and in mortar 3
sand is used in improved subgrade, subbase and base courses of ;vz'z::"
sand is used as a bedding course and cheap filler materizl for bck 2o
sand is sometimes used for lining of aguariums

Moisture content and bulking of sand:
% Water film around sand particles crealc 2 bamier thus increasing e

of sand. At certain moisture level the barrier breaks and volume decreases. S0

completely under water the volume is same as dry volume. Coarse graded sand bas asound |

-0

bulking at 5% m/c while fine grained sand has 34% bulking a1 7% m/c

oo bruck

g -
z 30

=

i3

2%

e

£&

- Beuciruc

o 1 . "

sand is used as filter media o ,ghﬁm“‘

¢ biock pavessest

e -particie

% . : iRt
distance and the volume increases over the real volume at zero moishure comical. [INs 15 DECng

whes sand =

B floeer e 1ot E > oo E
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o S YBANGLADESH Univiersiry or Encingrnine anp | notony, isaka 1000
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JET

~ APPROVED RATES FOR TESTING OF MATEIIALS AMD BEpYIGES
Rates Include VAT (15%), University Overhead (30%) & Lahoratory Development and Malntanancs (38

Depadmanf of Cvil Enginesting raserves the right to vharige the tates M ay ime willvad sy vt ieses

Gontact person:  Prof, Dr, Abu Slddque ; oo Wo 406 Mablle: 01815 547964
PABX Nos.: 56167100, 55167226-57, 661 464044, B61 BOAAAD, Ext, 1228, F sr - WEKEAS, Wky vhum st s, il

BRTC Offlce Time : Gat to Wed =» 9,00 sy -

G100 pro b Thit == G500 atry - 200

Fttactive from 18t Juby 2914

$65° el e PR, BRI
r‘\g\ K/ Name of Tosts TG;;I‘R)RM v)aﬂC/ 1" Marms 11 osts | i*x:’ﬁ J
Q/’*\/(’ Aggregates (Sample Preparation Charge Th.2000 por Sample) | | iiumen (Sampe Froymintion Chargs T 970 o e . 3
Sieve analysls (CA) / Gradatlon /FM (CA) % ARt 68000 | 1 [Spochlic granty | Sp, Gr, | Denrtty { o
Sleve analysis (CA) / Gradation (Base/subbage) | wopoof |7 [pereteation Greceg { 93,,4
Slovo analysis / Gradation /FM (CA) Ballast) [ 1,100 | 4 [Meghtn #ylens £ apiostont % 21900
Sleve analysis / Gradation / FM (CA) (Ballast)/Specified Sleva size 11,6004 | A |Flash & Firs peets Wk
Sleve analysls (FA) / FM o s 00] [ [ty (001 for Chevn) )
Materlal finer than # 200 sieve / Fino content/Silt conton! ap00) | 6 |Luctity (000 for Chonn.) L)
Aggregate crushing valus(ACV)/ (€ Comprassive Stfah};l!u ; 1,700 7 .f;munung proant (Feksy (A0 Bont Chnen ) L)
AggregateImpactvalue (ANV) | ol | 6 [Thin Film Oven / Loss-on hesting LA
Ten percent fine value (TFV) T o0l 10 [Fiosttest 679
Angularity number (includingsp.gr) | g00] [10{Fomming Test 69|
Elongation Index (EI) /ShapaTest | g |11 |50t Test 29
Flaklness Index (FI) SRe SR el 80000 |17 [Viscostty, Gl Funed (S5 ) S50
L.A. Abraslon of CA ; 17,1008 | 12 |Viscosity (Krwrnstic) 1757)
CEGnsonolbMeet 8,0000 | 14| Viscosity (hsohits | ynanic 9424)
LUnlf welght of aggregate (CA) e sp00) |19 |Ash Corerd | Inorgank; Matier BN
LUnIl‘ welght of aggregate (FA) Rt __A500 {11t s st Y Lo o ooy o111 O 8 HTASH i sty W)
ISOUanBBB with Na2504 (4000/- for chern.) o AR (e »1.'{,'1’7){1 ¢ (Vo ke 90tk o v s ey ot 54T A 11RO it ko .| 14, A41)
"Soundneu with Mg2:504 (6000/- for chern.) 192000 |17 [Any test om resledi fromi¥ b F il O st : 1548
and Specific Gravity / (for Ballast) 6,6008 |15 |Conting & Strippieg tast wtdatttvnd hess shismmsy begontforens 700
& frlable pe £ 6,700) |19 |psphait Coneroto Mir Dosign (Marshofl 41,50
Molsture Cor g5 - 2,0000 | 20 |Partico Chargs Tost of iu(m?m Ermshon < L
: 5d fa l,700l ¢ Atphll[uf Blturminoys Wateris) | Pavsenont Corg
Mica = (Sampls Proparation Charys Tk 400 yar Sampls) ;
Mica C |21 |Bitarmon content (4000 for Cherriesty ' 16,40
Effoctof 22 {Welor Contort 1.
| ¢ Imp 23 | Theorsfical Mar, 5p, Cr. 1,19
ing of sar Ul0onsly 40
Void Ratio | 25 [Wanshil S1ablity onel Floom 7o 601
CBR of Base ok |26 lInGity por cors cutling 1900048 wd Vi
i o 27 o Mo Fosm & Vssh sy 1919
- ) 26 [ T6R (Tonsi stronygth rafi) Tost o1,
__.’?
!
10,
13
LR
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Table 3.12. 10 yons " 57o""= TN O 1F[ .:g;!] (!3:£i=".

: Te" .......................................
................. F?._"_’f_‘f“"c'e%e Mgregates AT T3,
......... vy i e TR Lisits
L. Description @i ¥
’ and 8BS B12: s speci

wi f-ufi(ifg‘,n pirt 3:1975 ' .p(’.’f!(‘d foryt ‘.Ac

of materfals Section 6
¢.  Particle size 8S 812: g tDa¢

distribution by Part ];]975 e s o

steve analysis Test method 7.1
3. Clay, fine sin BS B12: 3% max. for natural or
;;d fine dust Part 1:197% crushed gravel sands,
in fine or coarse Test method
7.2.4 sands, 1% mix, for naturs!
Or crushed gravel coarze
aggregates. 3% max. for
crushed rock coarse

max., for crushed stone

ggregates.

4. Clay Tumps ASTM C-142: 3% max. for fine

1978 aggregate, Zt aax.
for coarse aggreg

5. Flakiness Index BS 8l2: 25% max. for a
Part 1:197 coarse aggregate test
Test 7.3 fractions

6. Elongation index B85 B]2: 5% max. for al
Part 1:1975 coirse aggregate ‘test
Test 7.4 .. fractions
Bs 8lz: 9 or 10. To be

confirmed by
the Engineer

Water - absorp
2-5‘ ' ul. f
aggregates

To be determined by
the Engineer

from test ing of
ressits

To Do Cetermined by
 the Engiseer
from test ressits
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Zakania & DR Lurs on

Aggregate Crushin - A A4 b .

3 Value (ACY) and Tea Per cep ines Value, after sub o

”.""’ to different c)!clu of thnuin. and drying. Each cycle of wetling sad ];7:"“'
was consisted of 24 hours of wetling followed by a 3¢ hours of d'{.m' gy v Fah
ata temperatare of 110°C. Fig. 2 shows the variation of streogih, In terms ©
&A(‘v and 10 per cent fines value, for different number of cyeles of wetiing wod
rying.

l \%. 2. INTRINSIC PROPRRTIES OF BRICK ACORROATRY
C

————————————
Nama of tost Tost deslgnation  Averags value

U

Shape & Texture of Coarse Particles BS B12: 1975 Arnguiar & cough
Aggregate lmpact Value L 32
Teo Per cent Fines Value : 20
Aggregate Crushiog Value o 16
Angularity Number ] average - " 9
Flakipess Index ] result of “ o 19
Eloogation Iodex ] all sizes woy 14
Los Angeles Abrasion Value ) ASTM C 131-81 197
Soundness Value TRRL LR 29} 20
Oven Dried Relstive Density BsS 8)2: 15"75 1.85
Absorption Value g ) 15

{

Density —moisture coatznt : Compaction tests were performed for aggregate
mixtures in all five gradiags to find the optimum moisture conteoly (OMC) and dry
deasities. Compaction was carried out by BS vxbutog hammer techoique
(BSI:1977). Results of compactioa test for gradiag type ‘Dense’ are shown in

Figs. 3 (a) and 3(b).

Besriug ratio tests : Load bearing capacities of the compacted aggregale
mixtures were determined by a receatly devised Modified Bearing Ratio (MBR)
test. MBR test method is suitable for larger sized base/subbase aggregate and was
dfyclop:{lj by Lees and Bindra (1982) to avoid thes worst of thz problems associated
with the inhereot confining offect of CBR mould. Ln this test the aggregate mixture
is cpmpzc!ed in 8 400 mm diameter by 230 mm kizn cylindrical mould applying an
cquivaleat compactive effort 1o that of the CBR mould, MBR value is d=termined
from the Ihad peaztration plot obtained during p2aetration of a i00 mm diameler
rio gha c2ntre of the mould gvid: an equivalent CBR surcharge weight, The

size of aggregate using this plunger could be 40 mm.
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Bituminous Materials

20.1. BITUMEN

20.1.1. Historical

} As early as 5000 years ago, bitumen was used by man as a waterproofing and bonding
1 agent. The ancient civilisation in Mesopotamia was familiar with bitumen, which was used for
i fnuxnmiﬁcaﬁon. cementing building blocks and waterproofing irrigation channels. In Mohan-
‘ jodrao in the Indus Valley, a ritual pool waterproofed with a layer of bitumen on the walls has
! been found. The use of bitumen on roads in recent times picked up in the nineteenth century.
i
|
|
|

i Natural rock asphalt was initially used, but as petroleum distillation began to grow as an
; industry to fuel the road vehicles, the residue found equally increasing use in constructing
better roads.

20.1.2. Definition of terms
some intermixing of terms such as bitumen and asphalt. Different countries
terms. American teminology uses the name “Asphalt” for

I
n | There is
 in British terminology. Some of the terms are

attach different meanings to these
E substances known by the name “Bitumen’
described below.

M Bitumen, in British terminology, is defined as a viscous liquid, or a solid, consisting
! essentially of hydrocarbons and their Jerivatives, which is soluble in carbon disulphide. It is
. ~==sobstantially non-volatile and softens gradually wiemleated. It is black 2=Srewn in colour
and possesses waterproofing and adhesive properties. It is obtained by refinery processes from
petroleum, in which case it is known as “petroleum bitumen”. It is also found as a natural

deposit, in which case it is known as “native bi ™ or “natural bi X

Asphalt, in British ter logy, is a natural or hanical mi in which

If found in lakes, as in Trinidad, it
calcareous rock (e.g. in Italy and

is associated with a substantial proportion of inert matter.
is known as “Lake Aspbalt”. If found as a naturally occurring
Asphalt™.

Switzerland), it is known as “Rock

In American terminology, the materials

and *Asphalt” are commonly known as “Asph *

¢ Cement or A: T itumen X

coming under the two British terms “Bitumen”

Scanned by CamScanner

be measured
ose degree of AN

h
> + is a bitume? ¥ - pitumen
“Penetration grade bitumen” 13 {2 ‘d-,n.md:trup
by the standard penetration test- saihsdbY further n-e:tii:e" b it. In this ?r;c::;.
A “blown bituren” is a bitumen ¢ and blowing bbery consis ’
T % . £ olumn . aru
by running ;t, while h;:'m:?;lac;::g?l’: 4 Al we:‘?} ri.;: $Wm and a greater
:Lt:.;n lex?gl‘::r :oﬁeni:g point than a straight-n2 biturn
resistance of flow (Ref. 4).
i i physical and

20.1.3. Manufacture of bitumen themselves
Crude oils, the main séurce for bitumen. differ :mgm?nngbla wax or wax-lik tene content
chemical properties. Paraffinic crudes yield ap un i with low asphal Jes yield
distillation. Some varieties of Indian crude are cru
and, therefore, not considered the best for bi eld
bstantially wax-free bitw mdmdmﬂda{;m Ea.lt yields
proportions. The petroleum crude imported from the Middle

Oil well

BITUMINOUS MATERIALS

good pitumen.

Pumpin,
Field storage ’fah%nq .
Processing

uont
asiilote _Gosoling
t
Mealn i
Tower g
aistillation Heavy Lipht DUTNET. >
Tube Diesel ol

Heater Lbricating oils

toroge
v
= 3& w1 du
Ret T
cen o ikt Paving bitumens e &
==sTonoense
and
Coolers
Slow curing
Cutback titumens
Lubricating dils
-
A ‘70(;_[13“ Medium ¢uring
T dlown cuthack titumens
Bitumes
das
Petrotaum mepy ROPII CUT G
Cutbagk  'umens
Slander

S Sane and water
Werer :—\D:—Q Emolmiied
AT dMtumens
plant

Fig. 901 Petroleurs bitumen flow chart.
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1P
..O_. the petroleum crude in refineries is carried out on the princty din

on”. The crude oil is heated in  tube-still. The yolatiles are -..-J-\M_“.-E-
tan (Fig. 20.1). Gasoline, kerosene, gas oil and heavy oil get separa

: ctod
to the fractionating column to assist in the process, The residue is colle

L
0 refining process, the distillation is achieved in two or three stages ,~_.H. —r.q(.
de oil is first passed through a tube still operating at a relanve w.::a.n
han 350°C), to take off, in a fractioning column operating at atmosp ude”
nds of the crude oil, e, naphtha/gasoline and kerosene. The .._:E.....n o der
‘wh another still for subsequent transfer to another column operating :_: am
ssistance of steam injection, A more modern system dispensos with ::.“ be
5 on dry vacuum only, thus enabling a wider range of bitumens

of bitumen in India

ves the quantity of bitamen produced in Indian refineries for the past few

Table 20.1. Production of bitumen in India

Year Production

L g e O = e s} .

/\woo\\.. General properiies of bitumen

ans

““\\!\"“\l‘v“
it c!&. MATERIALS i

en are enumerated below !

",
The general properties of bitum bons, with small quantitios of sulphur, OXy&¢«

(©) Thay contain predom inantly hydrocar
nitrogen and metals,
(i) They are predominantly soluble in carbon
C8y being generally less than 0.1%
(it1) Most bitumens are colloidal in nature ting and harden on cocling.
(1v) Bitumens are thermoplastic, i@ they soften on heating

; ‘ t, though a form of
() They have no specific melting point, boiling peint om froezing poin gh
softening point (Ring and Ball) is used in their characterisation.
(i) Bitumens are insoluble in water.
(vi1) They are highly impermeable to the passage W WRins, be made hydrophillic
(viii) They are generally hydrophobic (water-repellent), but giﬂh
(water liking) by the addition of small quantity of surface actIve AgwLES.

(ix) They are chemically inert.
(x) They oxidise slowly. .
For satisfactory performance as a road material, bitumen should bave Giw fillowing
dosirable propertios :
— properues : X
1. It should be fluid enough at the time of mixing to coat the aggregates evenly MWMM S,FD
film. Fluidity is achieved either by heating or by cutting-back with a thin flux or by em fying
the bitumen. . 2
2.1t should have low temperature susceptibility, or in other words, it should exhibit
little change in viscosity with change in temperature. Atleast within the range of temperatures
prevailing on the road, it should show uniform viscosity characteristics. This property becomes
very difficult of fulfilment in the case of regions having wide temperature range as in .Z.wnﬁuoa
Thara it thé binder hus luw-te mperature susceptibility, it will not become 'sit Juring the
summer months nor hard and brittle in the cold months.
.m. The bitumen should have a good amount of volatiles in it, and it should not lose them
excessively when subjected to higher This will ensure its durability.

in
disulphide (CHy) the portion insoluble

> the temperatures at which it can

=
(ag]
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jes of s
pditions ple is kept for

e 0.4, The &
dicated 30 Fig. 2 ; gwn (test s gﬁn‘ ah at this sav.@ﬂlsuoy

S .\L b Uqw.nt‘.: o Chow
w ks i vecosTy | O Temperature e
, 100 gros-
| Load on needle o
A L § ation is
v Fd Mygnmﬂb“d& penetr : 5 / &
s mensured by o gedusted (O R - v

Pig. 20.2. Concept of viscosity.
Owing to limitations in the dimensions of
b Jess than 2 and Nngs 0o s

Kinematic viscosity ..5\51 n))s the quotient of the dynamic viscosity and the density M
P other conditions, qlﬂipu.ln—oa 2 if log w6

ined satisfactonily: aad

v«unﬂnuaw & m’

of Qluid (p). Thus \
" than 500 cannot be determil

For -.-J.!T?Q.!&.-\nd.l&? ie n=T7
The penetration s dle and

(penetration) 8 plotted against
Z/gec) in S.1. Units and Stoke “Dﬁ“ﬂwﬂdv—;n AR
Penetration values an

hat? i q.lw -.{20.1)
viscosity is sq. m per second (m

viscosi cannot - T TMEW

4 absolute Ly TRTUMEN .)ﬂw.mt e

The unit of Xinematic
25°¢c

{cmm¥sec) in C.G.S. Units.
be correlated precisely.
ﬂﬂnowhlwooﬂnv% Fig. 204 Penetratzon R-r. i
' tion value, the harder is the grade of bitumen.

One centistoke = 0.01 Stwoke
Ome centipoise = 0.01 Poise. " : g
. X A bitumen of penetration B
generally done by efflux viscome range of penetration of the bitume:
in tenths of a millimetre. The lower the v&uaﬂuﬂo
\_#0.1.8. Sofening point g
_A viscous material like bitumen
— or tar does not have a well defined zof-
f.. x tening point. However, a standard test
e : determines the temporature at whicha -

_ gilbath, providing taemperature gg—.b»nvowuun of the .
comteiner is 2 small orifice with 2 simple valve control.
¢he valve, the ome in seconds is recorded for

< { Oz opening : < Sasin ° .
{ a Stated quantity of liquid to discharge into 3 MES o J.lﬂ
: -jlmrnlﬂuw&uql = - o T -aw © ~F T EECONDS S - UL

: aly e ] U .S: ﬂgaaf&févagﬁﬁung.on

.HMHAU gam.nbbnnﬁ.m gﬁ.—.ﬂn s Ry S cut-backs : bitumen 393&5.&.5 aring. The testis

STV dard Huucmn—mooﬁ.m At y 43 s ik Xnown as the “Ring and Ball test” (Fig.
arge e 20.5). A brass nng containing the
: bitumen sample is suspended in water

Viscometer (for bitumen) (3 mm Fig. 20.3. Viscosity test
: or glycerine at a given temperature. A
steel ball is placed on the disc¢ of
bitumen. The liquid medium is then
heated at the rate of 5°C increase pet
minute. The temperatare at which the
‘bituminous material touches

alirieu vy L,dIIIDUdIIIIUIV ‘
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/\@.m. Temperature Susceptibiiy, o OSIBBUGGEE

The rate cnn?ﬂ:?

of vi i 800 A
Ny of a given bi Scosity or

tumen deter.

ALE)

t le change

"iscosity in the given
rature change. The most
characterise
temperature Susceptibility is to find
the Penetration Index (PI), Plotting log

Penetration against temperature, one
gets

Lo6 sC

TRATION

r

log (pen) = AT + K +.(20.2)

The slope of the line 4 is an in-

dication of temperature susceptibility
(Fig. 20.6).

@\A Ductility I

14 load
The ductility of a binder is an indication of its elasticity and ability to deform under

and return to original condition upon removal of

the load. A material which does not posaess waw,...\
o syuate ductility-we Jd erack under a load. Thizts
unsatisfactory since water can penetrate into Ee
surfacing through these cracks., The property is
determined by measuring the distance that a

PEN

o 10 20 30 40 cmo 60
TEMPERATURE,®C

Fig. 20 6. Penctration temperature test.

BTUMINOUS MATERIALS i
e it

20412 Hear stabllity

i 4 i rties with heat. The binders
bocome gy e Nats vadwes shaxma n ol gl ih sk Ko Sladnnt
temperatures, such changes in their properties are reversible. At higher :56”472.!—.
hewever, more important changes take place. These effects are studied by three tests

(1) Flash point
G Fire point and spoatansous ignition temperature
(i) Loss on heatiog.
The Flash Point of a bitumen is that temperature at
which it gives off vapours, which ignite in the presence of a
flame, but de not continue to burn. The Flash Point is an
indication of the ecritical temperature at and above which
Suitable precautions should be taken to eliminate fire hazards.
The IS1 test describes the Pensky-Martin Methad (Ref. 8). The
method involves a cup inte which the bitumen is filled. (Fig.
£0.8). The bituwmen sample (s then heated at a vate of 7!1@:,0
Per minute, stirring the material constantly. The test flame ia
applied at intervals, The flash point e taken as the tempera-
ture read on the thermometer when the flame causes & bright
flash in the interior of the cup in & closed system and at the
surface of the material in an apen systen. :
U heating is continued beyand the flash point, the
Vapours ignite in the presence of & flame and continue o burn,
indicating the Wire Point’ temperature, There is ne standard S
method to determine the Spontaneous lgnition Temperature, why
indicated. : i= Yamd
The effect of heat on & bituminows binder is the loss of A&,sﬂ% gn«ﬁ.ﬂmﬁwﬂfﬂﬂ”f #
caunses thabinlee to hardan. This. eee method of testing the aapﬂﬁ «v EMH? A B0 g sawple
to find out the loss on heating. This s achieved by an accelerated hea wﬂﬁ {0 weight expressed
i& taken and malntained at a temperature of 163°C for 5 hours, Mfﬂw Mﬂ“ﬁ s (Ref. §) stipwlate &
as a percentage of the original weight s determined. lndian spe Mf o A6 TR 18 B et
maximum 1 per vent loss for all bitwmens except 180/200 for whis od and expreased as &
cent. The penetration of the bituwmen after the test is also 90.2&.&205? e,
percentage of the ariginal penetration. 1t should be a minimam

20,1413, Solubility

. _ {ally soluble b O, This s
o ggabAA sy b emid i Mmana ars s O T (U0

vont solubility.

Fig. 20.8. Flash point teat.
Lo broadly

06 18 hehaviowr, ut all the same, e valy o

S A pyoneimeter ar by prepane
SRS anwiava ol
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20.4.15. Thin Film Oven Test

; 5 n is subjected to hardening conditions as would be
In dthls_: te;f;ta s_afné’ l: Of:g:nu_:; 50 ml sample of bitumen is placed in a flat bottomed
:man 140g mm inside diameter and 10 mm deep- '11:he weighed satxﬁple and container are
; ich rotates at 5 to 6 1.p-m for iDOCHIE S P
pla-ced in e: Zl:ellgszg The loss in weight of the sample is expt_*essed as a Percentage ?f the
cﬁ;’ir;al weight. The hardened bitumen sample is then pourediinto sontainerfrsorsniin
viscosity or penetration test.

=

Fig. 20.9. Thin film oven test.

Gven Test (£1F v 1 a sumilar tesi wiuuis vonsidered to simulate
the short term ageing or hardening that occurs during the mixing process.

A Rolling Thin Film

20.1.16. 1.S. requirements for paving bitumens

The Indian Standard requirements for paving bitumens are given in Table 20.2 on next

md's“'bitumens require to be heated to a specified temperature
viscosity to a value at which the coating of the aggregates
ible ; the aggregates also have to be heated. To overcome this

bitumen, the viscosity of which has been reduced

which has been fluxed or blended with a naphtha
: ate. : :

» has been fluxed or blended with a kerosene

uced in the refining process, contain-

Scanned by CamScanner
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DERS.  FERe we—
; ofnotmmm-uu--q-;ewh‘w sana

agoegate cnatl have a plasticity index
. A 18 The fine aggred
with ASTM D4318 ASTM D2419.

8323 Mineral Filler L ge =
mvmdmvimdwwd\n or

The shal consist of finely dVidett TTRP T ciently dry to flow freely and
to the specification

g324 Wcm

Y ype-! i mereqwementSOfASTM C-150. Quantity of
cenemwbeaﬂeasH.S%byweigNoﬂotaiaggragat&Sandﬂler.
8.3.25 Bituminous Material
) hovataym&xesshaﬂbeasphalcemeMPenetrationGradeGO-m
wwmwmmdﬁmm T&lea.tﬁshmmerquQntsof

! i .EmulsiﬁedasphaRCSS-‘lICSS-1h meeting the

tackooatass.pedﬁed(TabieB.S).

panied by a certificate from the manufacturer

Each consignment of bitumen shall be accom r
stating the grade and other requisite properties. The Engineer may specify tests for
this specification

checking compliance with specification as required in Clause 8.3.4 of
nefore according approval for use.
8.4: Requirement for Asphalt Cement for Overlay Mixes (M 'f‘\' ¢ o:h'Qn
[Penetration Grade: 60-70, ASTM D946] :

ASTM \ Limiting Value
Test Designati
on | Minimum | Maximum \
: Penetration, 25°C, 100g, 5 sec. D5 [ 8. "8 9
r - [PiashPoad, COC, °C (F) D03~ | 25N e
[ Solubdlity in trichioroethylene, A e | 990 - \ :
"Betzined Penelration after thin fimoven test  [D1754 | 52+ ¢ g
[ Ductity 25°C, 5 cm/min, cm, after thin fim|{D113 50 -
| owen test fest \ \ J

sampling bituminous materials: ASTM D1

e P

Note: Practice for

Scanned by CamScanner



"b:l.u."u"mw malerial
: WS M2t wc
Y accompanied by their non-metallic der

wid N

uCatally muxiuee of
hey e

|n = : : - valives “y b STy

1 =z e Nature and are Compietely sok Cart

i Mure ) SR 1 Carbon-di bt
mf, E?_nlf_gqn W‘?pemc%x follows: B o

N

charactcriuic:ﬂly solid, sem;

hermo-viscosity and thermo-py
*  Colloidal in nature

-solid or hiquid
-

2BUC i.¢. variance of viscosity wigh Cmperature

* No specific melting, boiling or freezing poing
* Insoluble in water
-

Oxidizes slowly

* Chemically inert

* Adhesion 10 solid surfaces
* Durability :

Water-proofing characteristics under normal circumstances

The above desirable properties of “bituminous materials’ render them very usefil as 2 binding
malterial, protective agent, and a sealant.

Manufacture and Types of Asphalt/Bitumen: major types are,

nidad, Bermudez, at 3-6m depth, composite material
tumen, refined by boiling in a tank, waier cvaporates
e top are removed, widely used for road and

egnated with asphalt are found in
ns 4-20% pure bitumen by volume,
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] : moderate hoal, POONUR an
\:;gl:«ticwionofm ammmuwm ity

residues into crude petrolewn. Mainly thive pes,
C * Puraffnic baw
A »\m
: 1o Moaites

SHRD : . ;
WRefining of Crude Petroleum: it is a very complex process preducing W raige of
products from very simple hydrocarbon gas methane to the hardest. bitumen widft meiccular
weight of the order of several thousand. Full range of asphaltic materials are obiained by,

) . \ \
4 * Dehydration: heating in the storage to remove water

7

<) *  Fractional Steam Distillation: this is the main refining process afler which the crude
produces all oil varieties like gasoline, kerosene. dicsel lubrtcating oil apd residual
asphalt or bitumen in liquid or semisolid state.

- -~ e ~ - . \\
;Q *  Aurrectification: air is passed through residual asphalt
[ - . A 5 . 3 "
4 *  Cutbacks: residual asphalt is mixed with light oil fractions
5) * Emulsification: discuss (Bangla report)

Se, the total classification of asphaltic materials from straight run asphalt from refinery is as,

© Air blown asphalt:

© Penetration grade asphalt:

* Different grades depending on penetration/ viscosity values

o Cutback bitumen:
e Slow curing
e  Medium curing
e Rapid curing

Scanned by CamScanner
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road purposes are denved rom asphaluc buse
bitumen from ober types of petrolewm. The manufacture of biwmen from crude pewclevm
involves disullanon. blowing and blending. Depending on the onigin of the crude and
. the ulumate prostuct has o wide vanety of qualives. permealyie 10 Wi
ach less than that ¢ ,'_:,,, come and waler B neons LAl
ence ol waer ders 3 A N
3 o RIS

men in bituminous mixes 18 me
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manufactunng plocess
hed influence on the behaviour of the mires
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agpgregate the quality of bitumen has 8 marl
Line other varneues of pinders peneuranon grade bitumens differ in a wide range of quality w b= "
2de of desired qualities is important for the success of Seonl sl S 8 fhoprangind Saghps
He o\ ; nave sheywn €xyml menmall
. aone. warlaet

2 and the buuder W ProduC
o

and selection of appropnaie gn
prods 00 ne s

wor's &

use.
ESSENTIAL CHARA CTERISTICS OF PENETRATION GRADE BITUMEN
. L e OTOLES) W
For road construction, the thermoplastic behaviour of the bitumen is uvtilized 0 enexe , the nxure of Wie ‘;V" ::rt:_- the tnciness of the
fluid during application and sufficiently suif when in use. t LW e viscosity of the bindes, e o wer the Proceii.
the finished surfacing will resist § .~ fost of the methods lor the detemuaton of b §
imymenied in water. The éegree of supping alis: 3 knowa pend \s

‘hat the bitumen is sufficiendy
res that

also should be so flexible at low road temperatu
fracture and disintegration. .
mspecuon
ddEi\‘.;:m_r.m\ bindsr dunng service conditen, in some CAEs,
ormation (elongation) wathout breaking. in USA

S
* Associaie Professor, Dept. pf Civil Engg.. BUET, Dhaka.
' : 18 '
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: ol Test S imens ®
Mixang of e Ingradients §_P~rzpara.htm [ poe

3 C.K.E. procedure , approximate or eshmated. design
. d-: regedes and ine asphalt heated 4o o femparabure ~By e CRE. p
' ' - ° halt content is defermined.
A Mmj*':h o - irati 'Design Aspholt Centent’ +est
Cq for Crmdo YT (85-'00 fen.) min "W 15 )Z,'CQ,J m',.[%"c _Tor the dekrm,m%‘m °£ es,ﬁn p " &
hon ; . is . |
N W the s nathd, asphald is prured ina croder formed. Specimens arve Pmpared. -For a Tanse of O%P Coritg
Within the het 239mgodes . Thewa aro yi oreusly mixed. unk| Jrbooth obove and below the approximate design asphalt corteit
B mr#(l‘; b Md- ' J ™ = R N N P e PSS N
® Tha mix S Hhe

Procedure £ (e S al 14613% (in onother Test Schedule ¢
TMectaha|) &r ’,. at 6(‘3“-‘1‘ 2.8% ) | A "F:\‘ff%\% For hot-mix design, using an average d&ymgah Jegls
21O ( Y ‘e, ““’:’:’\1*((4‘(]5‘/\ = .(‘I Mo Lu)t_‘\'/\f ?fﬂ("fl A |\\J(P)T\L"\74 d
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— K r ond 10 _ : .
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' > 5p.gr. of aggragatqs, /s passing H4-siave
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