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: IYi*’-rtodlAc'HDﬂ " Thig 4est covertg te deteremination aly
| cpecific grtov'njrj o coortse aggrwqate . I+ may be expreess:
ed an opporcent apeeific 3rwtv'1+g, b uli sPeejvp\c 3!‘(61\/14"3

and bulk speaiﬁu‘c_ 3rt,avﬂ-‘3 (sSD)

I DefnitHon

| Speerfic Gwrwwi-‘rvgr "The ratio o the mass o umt volume
o o materdial do the Mass s csame volume ofy wakert
l ot a stated tempercature

Apparcent Specifie Gman*a . The ratio oy e mass in
airc ofy o unit volume oy tmperemeable pontion off
aggraqete ok o stated dempercaturce 4o +he weight
in aire ob equal volume o distilled waken.

{Bumc speafia Gm.avf-}:j . The rotio oh +he mase v air 6
unit volume oty agaru,aa_tg (includes percmeoble an d

Tmpert.meab\e voide iy agqragates but excludes +Hwe voidg
i M bekoeen particles) ot a glated tempecature to the
vnousc.. M airc oy am equal volume ofy distlled wintere

BuJ.k specific Giravity. (SID) : The ratio of e mass in adrn
O'br wut volume ol agyrugate including the waght of-
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4o the extent aa\qiav%ma,

woi'e,rt ot e veids A led
| 9 24 hourts

lby SLkJJm@T(q;Y]% TY\ woierf, ‘FU(‘L O\PPF‘LOIJ‘—YNO-\’Z\
ot o stoted +auma+urLe,4-o Hie werght in aurc o

lon equal volume oty dictilled wokert.

Sian'l'ﬁ cance |
|
|1 To calculote Hhe volume ocerpied by the aﬂgru,gake

1 L3 o

! i varaouws mnz-‘-umgg'
|

i

2. To compaite the voide in aggregate .
| .

3_ APPO.I'CQ.T)+ QPQC‘}P{G_ GHAwvt hdpg +o meu;l‘Q, +he
! | relative daﬂén-g o zolid wmoteruols
|

!

l

1

4 Bull sPefi-p{c, srcav'i%a i wused when the aggr&go&ﬂ.

te wet.

| pparatus

:,__‘L_ Balonce
. Sample contaimert
wWodere Hank |

; ASTM # 4 Sieve

i
[
1
§

L
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e oggrcegate won sepercated by y sieve

7 usoiwg_ #
-waohzd and cleaned o rcemove At

P lhe tect sample was dircled aoNe constant ngﬁ\/&

B o +¢mpzm4urca, 110°+ s° C and cooled ak mooMm

ﬂmpm&”furr_@ fore about C1-3D howrcs.

e aﬂS"“—ﬁa‘Hl weas ama,rcﬂed v wakere fort EZEEED

hourcg

o FUNOved B oo wakere and a larcg

 The C,-On'hp\
L abcortbant cloth weaers rolled overt Hhe samp) e un-hl

Lall visible woderc wads amoved.
The lorcge porcticles werte wiped \'ncljvatclual/l.g."b‘a: A
h 'mowng strceam ofy adre "m’tgln-i' be wused.

5. The SQMP\Q_ wass nga\4+e,d im soturcaked surcface

’ drey (55D comaition .

‘ A cample containere was placed imme diakely o

'daﬁzrcm'me, the weight undert wadkere (22%1.3)°C

somple wan dided 4o a congtandt wdg\mt 2
(0§

‘+0.vh et N
percaturce (110 £c)'C omd cooled i+ Hore 1-3 howws
| ‘_7_ OMCI the wes 9\/& wios Fodean ( ;
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Baleulations '

’ '
A= Weight ofy oven (“tt}g, sample 1M oUrt

B = Weight oy SSD sample

[l \‘\"(-4(‘1..1*‘4 (“b* ga-}ikr{cd—g_d SQYY‘P\Q_ | N U_Q_Q_‘km

—

.
'@UU,

A 660

Apporcent sPele{c 3rcav§-’k&-_—_ St = 2.F
A_cC  660-4l6

. D~ . A |
Bulic Gpw{:\a gr-cav«-\'\a = = = gééé;c:“b= 2 .66
—_— ‘4‘_

Bulle speaific gravity (85Pd = ——— =———7 = 2. 6%

*ﬂtpem(l'nﬂ en‘tok Dodn. |

ASG B SGr BSGr (55D)
Gm.O'u.P A B & A A 23
A=C B-C R—-C
1 ceo | 664 (e 2.+ 2.66 2 . CF
f-‘ 2 ¢4 |eye |yoy | 2.30 765 |l 2 ey

2sul-
’ Appartem} specific gravity = 2,30
9. Bulle speatfic gravity = 2 66

S Bulle speaific greavity (5sD) = Z.6%

oed
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3 Ao ovord weatert

Surcfoce wodere W draed q,uie‘_kba

"'o.PeftoA-u‘om _

3 —

P\.e. won chalced 4o rtemove aﬂ-\-rtoPP <

Sam \
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B . hme o submertging © P, Fediad -
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PaZE ..oonvreneosreseneees

nduchon . Thic —est coverce the detercmination of

Weorcption o coarcse aggriegate oftert soalkimg Z4

phiniton

bsorcphon : Absorcphon i be defined an +thae ?nertaa»?jng ofs
3“@3Q+¢ due +o wakert M the portes (0% ~Hn‘e, moterdialk
U :ﬂahkdl.ﬂg Hhe wiaderc adhwzimg,—l-o oukside surcface

~preessed an the pertcentage oly clrU}

Pou-c-l-idzcs_ I+ g e
gight- of aggreegate .

igniticance

| Absorcphion values are wsed +o calawtate +he change n
e weja ht b aggrceﬂa-‘re. due 4o waderc abQOrLP-H'aﬂ in

the porce spaaes within “+he comshituent parcheles compare
b droy condition

Balancae
. Sample containerc

q’
2
3 Waoterr +amK
L‘

ASTM #’-i Sieve
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. The axjgru_aa-{-z- JEPZE S Aapmvca-hld by Uksﬂm% HY sieve ond
wanhed omd cleaned 4o ruwmove dust .

The Hes+ somple was drded to a constont weight
ok a tempercatuice (110+5°¢) and cooled ak rwom
tempaercaturce fore allouk 1-2 houwres 4o o comtforctalste
L fempercatourte .

&, The afj?lmﬂ-fja*e, woh Q:me,rtfje_c; in wwakaerc Lo (zu ibl)
. hourcs,

V"l'he, sample was emoved Feom wakere omd a large
\ bzorcbant aloth wans rolled overr T untl ok visible

wweterr wos rcmovd.

. The large parthicles weice wiped \lﬂ&V;delg. A 'rnov'mﬂ
Shaam o odrt might be wed forc drv.:.j‘;ﬁ’\a :
- in s¢D condihon .
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Polculations

A = Weigiht oy oven cb—ua Qauwmple, ™ oare Cam)

B = Weight oty satercated SLLFLCOCQ drua (ssp) sample @m

Pertcent absomPFOh = B; ~ X 100
= 661 -669 oo = 0:61L %
€60

WK | . R = L
Gircoup A B Absortphion (7-) |
= 7C79~m)47 Cem) 1
2 642. | 6uye | 0.62 ™ \
| e AL B L |

Absorr,pHmn g oeiIn .
OV G27.

(I

16 eUsS 1o j

orephon was Kept 0.01 foremak .

: n A ek b
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+ duHoﬂ " Thme +test method coverts the detaertm -
hotion ob O-Ppamczoﬂ and bullk speaific 3rcav1%30’]7

aﬁgmﬂaia_

ghn Hon

dcvl'ﬁfc, 3rtav1':l'\a, ' The rahbio of the mass oy unit
Poluome ofy a makeriol to the ™oks oy same volume ob
adore ot o stoted '\‘QmPQﬂO«MQ_

Pouanr spa_ciﬁ'c 3rcav~33ra ' The rodio ob the mom in
:°rt, 017 o it volume Cf]f i.'mPéfLm@ab'@ Fmt‘Hcm O/b_
aruﬂouka, akb a ¢tated 'fempmadurcé’, to the weaght in

2ire ofy equol Of Avnliled woater

wbk spec?ﬁ'c_ 3rtavﬁ? i~ The radio af the mars in
"rc, aly unit volume dfy aﬁgruﬂai'a, (fnclud% peremealds
ond tmperomeable Voide in o«ﬁgrugaiq, but excludes
the voids between PM‘HU@S) o a stated +empertaturd
fhe mass n ale o an equal volume ob distilled
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) ate
B . (odc Hhe volume oecpled Ay e aggreg

; :'m \/(’LF(L‘C’LL’*: 7’hl’x4u_rca_

'l aga mﬂﬂa:'ce, ,

D) To aoMmparte Hhe voids t
) Apparcendt 5peeiQ'¢ 8rtav?
' densfﬁ&,ob solid mabHerts.

D Bulic speeific 3rcav”3 is used i the aﬂgruﬂakz =

wet.

l«} lf:é,lpg to aompw{e, rulotive

ie Parr.a'/'uLS

D) Balance : A balance hav?'ﬂg Gapaav}? of 1 kg orc
L ot witn the ‘56'\49!"}{\/7”"} ob 0-19 :

) Pucnomeder : A flaak orc ofher. suidalle emiainer
N g, Oﬁgngwm somple can r&adilj Loo
me&Acad. A volumetreie flaste of 500 ce capacifg
t“ a trr(uIJr Jore billed with pyenometert ot the top

is saﬁ;&clrmr} fore Govg test gample .

) Mold 2 A metal mold im the Horem afy freustuom o
mz wWith the dimension as follows

i Y0 + 2 mmm Mmside Ala od--{op
30+3 ym imgide dia ot boHom

5+ 3 mm in height

mm thicknese
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V) Taompeic ' A metal tamperc with the weight of
'u,o-_t 5 gm V!av:lﬂa ok ercadare tomping toce oy

'i: +3 mm e,

rr(ocszrcL :

1) Fine aggmaﬁmée_ warte drdb
1 a{; 1Mo+ s ¢ and ocooled 1
+e~mpwa4uma ,

y P-jawome—lwen is pilled writh waotert
- ey wej3|n+ was faken.

cooled 5a'm[>1@ was taken and Immertse

i) 1009 o omd +he wight

B ineide the pycnoem

 was taken

' i fore
10008 ofy ga'mF']e, oS> :mma,rtggd weadert

- 24 howts,
3 : ; : 200 Slevé
) The speaumen 8o droied with # |
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RS2 e it poro o

Culaﬁ'ows ]
= Weight of oven drua speamen In gm
wdgh-} ol pjenome-’rerr_ filled with wakert N agm

b = Weight of pycnometere filled with specimen and

waterc

y = WngVnL o’b saturtated Sur-ncaccz, drc‘} s;melman ?'n 3'm

A = il = 2:63 |

B+A-C €18+100—(30

Apparent Speeitic mewn"nat =

5 1y
{ 1 1 o= = = &2d 12
Specipie Glrr.aw'}'a, e g

A (9M) [B(9nm) [C (9m)|S(9m) | ASGq BS6r
100 618 | 680 |114.(0 (S 2.19
100 &Yy J06 |113.8 2. 63 2:0%

- Apporumt Specific Giravily = 2:63
~ Bulk Specipie Grrcav}'ha =2.19
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"" heoduchon @ This fest covercs the alssortphon af time l
a grmaaic_ ofterc Soakfwj ob 24y howts,
DefriniHon | !
bsoreption - Absorcphom oy be defined as the 'lww'ﬂg
%) aﬂgmgm dee to wakert in the porse in the materual

hudt Fneiucﬂng Hhe watert adha.rdrl? to oudside Suurtﬁac,o_,

ofy porcticles. It is exprussed as the Pm0¢ﬂ+age ofy drca
aeiglat ofy Oﬂﬂmacuta,.

igniﬂbaﬂce, ;

. Absorephion values arwe wsed to caladate the change |
in the weight ofy Oggru:c}a:fa duwe fo watere a.bgmpﬁmq
in the pore spaces within the conshtuent pardieles
compare to drf«;t condihon

Apporatus

‘. Balonee ' - A balance havin eo.PacHardb 1 k% ort
more, with the sensitivity dﬁo.l gm

Pyenometerc i~ A plask ore othert suitalile Gomtainert
into which fine aggregote cample can madil? Lse
intrioduced . A volumetruia flask of s00 ce capaaity
O o frdd Jore filled with pyenomelere ab he top
l"g ! Sa:li;:oadmog pore So00 gm test sample .
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Pagetymess: e

) Mold :- A metal mold im the forem b fruustum of

1‘ o aone with 4he dimemsion as follows

Yo+ 3 mm inside dia at top

20+3 mm inside dia ot Lrottom

_ 75+3 mm in haght

|l 08 mm thickness

l

Ef"Q Tampert | A metal tamper with the weight of 340tl5

i qm havfng Hlat atrcewdort 'fcmap"mg face o’b 25+ 3 mm

-~ dia.

iPmcedune: '

il) Fime aggraegote wczrte.dru‘ed a#:;ne tempertatura o |
110+ °c oand cooled in aure with & comporttalle

| -l;a,mPQrca-f-uIOL.

LD P:jc'nolmef@n, s 'ﬁ”éd with wakere Ho the mards and

. the waight wan +aken .

it) 1004 aooled sample wan fakey) and immersed in
| wadert inside +the pyemometert amd the waght was
- taleon

The specimen was drded wuith # 200 sieve,
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Mearure . A cule shape metal measurie pru
'prcw;dﬁd with handles, 1+ should Ao wsadere Hght dmd

od ity wakere ok room empercadure:

\ wree. cuos Pill .
e s Al e

) 4 picce of plate df glow wa ST
' dll}c:,rrmfnzcl

| T, +ompertaturcs dy weatere
" i deteremimed
caruite WAk C

wes maaburw;

T4% dens ij
) T1¢ aén

e volume of the 77

) The wﬁjﬁ’”"— o Zog
) The 1meoswite wear il
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Eager e i

erercimental Dan !

; coup M, (16) | Me (10) VD MaCi) Ve (10/F2) ¥ (10/FE2)

(;,
‘ | _ |
| P giss (1255 0L 20 | los.5 | 987
- I R e R e
Y | e [T T | les5 | 965
| | S | TR S ~ . ) | |
E |
|
8
Reswdt . ‘ ;
R@; Average @mpac-l—ed unit weight, Ye = 96> 105 - Sldft
4 ! ) 2 > £J
: Av e loose - weight, M = 935 lol F+
g
Diccussion . : s
I 4o dirst logertt | war noade sure thak
.{.- DWU"'? - —Phwg b curtfoce F
. reod did M .+Wmad@ suree
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Page

...................

iIn_;ﬂoduOHOﬂ . Thig test covers Hae detorimimation o unit
fwdﬁh—f» i eompaceted and (vose amdition
;;

fDLG‘n\I'}‘I'Oﬂ !

Bulic d@né}l—-{j . The mams o a umt volume oy Leoth
ade makercal M whieh the volume includes Hhe

?i
individaal partheles and +he volume 6f voids

29979
ivo[wme, 017
potween e parcheles.

diflorcent methods

'D Mase pert volume reelatonship .
i case o purcchase @ well 22 17

can help {ort Hae comvension
+he cmpcda-f-io—n

) Pwaﬂﬁgéz o voids D ehween Pa.r-r;Heleg can Lee evaluotad

Apporcatus !

1) Bala . reaay Within 0.1 7% of load -

n.c'L Acaf nd , streaight cheel reod of 9" dia &
sidilan p Ry the. +empmg end ore
. approximakely 2u” in length hm‘?ﬁa e P9

L both ends reounded o hemispheru P: 7
W) Mearuirie @ A culse Shape matal Mmeansecl preeferials preovi
with handles . T+ should e waterc tight & Frufdﬂ‘
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{ 'brta‘HUﬂ dy mearwrte .

b ‘e MEOSUITe e Hilled withh watere ot room -Fv_mpma-lurr.q,

3 A piece ok plate ofy glags was aoverced +o elimimake “he
pubbles and excess watkere .

The MOSS o weatere was dederamimed

. The femperaturte dy wadere weas meastraed
) T4 deﬂsf-l-rai,wdv': detertmimed from the chard:
e volume o the meanure wow colavloded
‘_',, preocess !

) The wélﬁh“' o the Q/mp}y_ meosuute was folcen

9) The mearurce cuds filled with Yz Hud was deveted
) The loyere with 25 shles Was rodded evently
distrebuded overe the surcface

The mearurte QLS ﬁiled wity 3 fudd and rodded
| aﬂoin with the same preodess ﬁ

“The. meonurce teas Pilled to overe ﬁowmg and reod

- ag904m
The surdace wos loveled with 4’"‘@1'3” edge m such a

slide preojection ofy largerc pieces eppreozimat

MH
de in e curtfhae below

R

—
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x, Ob’ia‘bms :

bioss ob aggrcejo&a, tMeanure (wogse) =M,

Mass b aggreegake + meanwute (compacted) =M.,

ass Of Meart e

a’u'mé’ 017 LIRZE A LEL NS 1'

. Me — Mm
VvV

: Pac—hac’ unit wejglmL , e =

L4 X M - ™
Loose wnit warght, ¥, = LT

\

i
|
-.

Experimental Data :
Group My (1) Me (I0) |V (512 M (1) (ACERIACLS

|

| , | s |

i 1 109.5 | 20 % 1 126 106 | 895
' | |

‘ |

|

1
2 109 20 1 .12‘-5J 104:5 | 99

|
! Slo/f4°
J‘ v ) \ h+ 'rc (1 105'2
%uﬂ’, ” af—zd un]+ wmj ;
L Averwage compe

i ' _ $9.25 Ib/ft?
;, szrtage, loose LNt weight , Vo = 39
Discssions E
: : L ( e S
) Dwﬁﬂg,-}ha Brest taﬂwﬁ ec-'l— was ma
| didnt hit the botlom St w5 b T
Fort ¢econd amd -H.,',,.,_A (,Oﬂéﬂz 1+ s i 3&4_ i,

didn
h’jerc clements did no+ Gross ovVer S
4 Loy glass plate fore

f The atre bulrbles werte ﬁ
| adneving carurect r@sedt

Lree, that Hhe rod

R
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F{neﬂeée 7’7’0€LUL|'~‘JU> - A factore obtained '(‘“j R oI
perteentoge rutaned of Hhe makerial on Hre ctanddnd Ty,
{(1s0mm (6D, 75mm (2") , 372Smm (1.5") , 19mm (%",
|o.smm (") U 7Smm (%,"), 2.32¢mm (#8),1.18 mm (#16),
lp.¢c mm (#30) 1 0:2mm (# 50) > 015 mm (#100)] oand dividimj
by 100.

sieve analysis @ A sample ofr dr(.a aggregate of Knourn mas
|:. Seraied threough a gerues ofy sieves df prcojrmss]vat&
small openimgs fort detercrmination o parchcle size

N esctmathon

t 5"3ﬂiﬁcanCe . .
This +est+ method is used Pmmwub:] +
| detkertmime Hhe gmdjna oy materuals Prwpcn:.ed bore wse as

Y99rugate Thie daka i 7mpoﬂ+cm+ fore develop
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nee A balance uned 'G?fc tig method should have Hie
SiEe s | ob- 05 9™M (bore mixturce ol coarcse and fine
agar&gai—a) and 0.1 Im (ot bine aggrugate).

e . The sieves shouwld be freamed in o manmere that wsill
prevent the locs o makertold durd'ng_ sieving. ASTM

sieves from sizes 3" 40 # 100 are ruguiad .

ehanical Sieve Shadert . A mechanical siaving device, ifr
wsed , shall arwake a motion of the sieves to cawe

the parthicles o beunee ,tumble orc othertwise
+uren so differtent orentations to the sieve swiface.

© An oven d’bapprcoprdate, size capabfn. otr mainMﬂingL
unifporem -hzmpeﬂ.am (110+5) C

. hiu mized and T+ wan reeduced to
2 sample was thoreovd ?uj-“r i i

o, wan drued 4o a constont mass at o temp. Cl1045)¢
The somple :
1 s‘lcve:uﬁ-l—h eulfalsle oPmrﬁw:js weree. selected to furmish He

wforomation raquirted. . ‘
i e poh Luerte rested im oredert to dzc,ru.a/ytna Size Ofy
Eo. opanimags forem fop to botlom and the sample wasb
:”f; 5 fhe top sieves. -
e sieves werte 65140{-@6 hand orc %mzcham

B eodi e fore o sufficient hime.
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= 262.ug
| Fimeness modwduy (FM.)=_ B _ 262ug sy
| A 100

Resulk @
Fimeness Moduwlws, F. .M., = 2.¢o

) Ihe a_ﬂgruaad-e, was Mot drded overe a certtain -fgmpgr(a_
a, othertwice Ghemiced Lreeokdown might Oeciurt.

ample wa» ~Galeen 4o the Sieve

E;f- lodole. amouni ob s ’
E such & way Hhot 1+ woulddm

L The sample was tolen M | -
B of e siove during cvertloadng obn et
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| @C“G” - The test method coveres the deteromination of
| orchicle size. oy coartae aggreqodte Ly siev'ma, Some. 5peci-
ﬁcaﬁoﬂg Pruﬁ?n to Htiis method as Ho Find out the 3mdiﬂ3-
mqw'ra-mszn-lr fore the freaation of oggru_gaic’—

pefinition - ,
|eineness modudws ;A foetore oblained Ly add““@ comalah:
ve pmcm-hﬁe reetained of the maderuol on the éﬁzw
sigves [150 mm (g7), 75 mm (3')> 33.5 mm €1.5%),12 ™™ (74 )
y Y FSmm (% ") » 2:36mMm (#8)s1.18 mm (#16),

9.5 wm ( 73") =
» 0:15 mm (# roo)] ond d,w.ax,\ﬁ

0. 6mm (#30)> 0-3 mMm (#50)

bg 100 .

Sieve omalysis : A sample o drey aggrugate of Knounm
mass 16 separcaked Hrough o serdes df sieves oy progressive

iy smast cpenimgs ore detereminadion o parciele. size
¢stimodion .

' Siﬁn'.p'w“c‘“ This 4est method e used pnlmanlba 40 determme
|the grcoding oy maderdals proposed fore use an aggreegate.This
; dado s imporctant fore dczva.lop'mg ralationship coneercn\nca Porwsii“'a
o Kyows 'mcLiruQer.a, e swehaae area o the parchieles Hra k-
"9 o knows Hie ruquirad wakert ah well an wordealnlity
db the mix
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| [galance : A balance wsed fore Hie method chould honve Hie
L |acentaty oy 0.5 g9m ('FOTC e mctune o eoarcse and fine Oﬂﬂruuaai'z)
| [and 0.19m (fort coarse aggregeke)

Sieve « The sieves should be Hforemed in a maymert ek will preevent
e loss o material d'-*-"d‘ﬂ-ﬁ 5‘€V\\Ybﬁ . ASTM &Sieves Freom sizes

|3 to #100 arw ruqudrad.

Meehomical Sieve Shaderc : A mechanieal sia.v‘wxj deviee , 1§ ured,
2hall create o motion ob the sieves to caune the pardhieles to

- |bounce ,fumble ot othercwise Hurm so differant orientations 4o The

|sieve surcfyace .
Dven - An oven ofy appreopriate size copalie of ma.zﬂ-ImMy\g
wniforemn tempertaturte (110+5) "¢

Preocedwute - .

| amount which was switalble -Earc-hzsh‘ﬂﬁ-
‘_z) The some was drued 0 a eonstant mars ot a +e”’? {1o+5)C

1D e sieves with switatsie apenlv:ﬂs wer. selected to furmish

| the inforemation reegudeed.,

1) The cieves warw rested i ordere to deaaraaning size o the

openings forem top to bottom and the sample esas placed on e

| top sieves.

15 The sieves werte aj'i-!nked Loy hand orc ’e‘? meehamicak Fames ]

; 6) 5l'evi'n9 LIGA W-}J,ﬂugd v1 sueh a manmert tHaact, a-b-‘-err_ @,o-fhpleﬁm,
: :'O+ more. tham 1 mass pertaent o the rusidus on any individual
i ‘eve parssed Hiat sieve dwremg 1 mm. o amtmuows hand Sieviyuj‘

‘""Q' "Cda.i'ned we)gh} forc cach sieve wan taliem . J
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Fineness moduluwws (F-M.) = 2.68

iscUsSION S !
e aggrwﬂai‘e, war ot druied overt a certtain temperature
Slhercuice Ghemicol Lrcealidonen wught ocewrt.

The sample im the sieve wans shalcen Prnopzrwg S0
everty parchicle could come n aondact *OOPQ”‘“fJ[
ore severcal +Hmes,

A suitolAde amount dly sample wars “talcen Ho the sieve.
e sonmple wan talken Im such o Wy Hhaot i+ would
not pall out oy the sieve due to overtloading o

ple .
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