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Aggregate

Types:

Natural Igneous (Granite) |

Sedimentary (sand, gravel, sandstone, and limestone)

Metamorphic (Marble)
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Industrial product Slag (sl o)l culalas)

Clinker (aill o)) il cilalag)

Main desirable properties of aggregate:
1) Inter particle friction (Mechanism of load transfer):
A e adde 5 sl (S g o(Aalall @iiayhy Jlaalyl Jlan) ASsilSaa

a. Surface texture (rough or smooth): Resistance to displacement

Smooth
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b. Particle shape (angularity) s (round, fractured, & cubical)
Geob (o a
Angularity No. (0-10%) = % voids 1n round (x33%) - % voids 1n any shape

il AlS 1 IS LIS (109%) (e Al s 5381 LS 5

Rounded Fractured Cubical
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c. Gradation sl &5 (dense, gap, & open graded)

. P [d]
By Fuller (dense gradation) = 00 :[ ]

Where:

-

Open graded

D = diameter of max. size particle = (passing 100%); inch

d = size of opening for any sieve, inch

P = percent passing of that sieve.
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Example: if the designed mixture contains aggregate with maximum size 1", determine the

rest of the percentages.

Sol:
1" - 100%
1/2" - - 0.5
1/ n
o |2
1”
3/8" > 3
o | 8
llT

*100 =70%

*100 =061%




Lectures of Transportation Engineering — Third Stage “&I@]ﬂ Mﬂ :@

2) Durability :( 4«sll) The resistance to:

a. Crashing (G3ad) sl sadall).

wt.of mat.passingNo.7 _ 150, (~ 8%)
Origimal wt.

Crashing Value =

b. Degradation (Sl bl Con il
% of wear by L. A. Operation, (udadl (s o 44 1h)
2.5kg (3/4"-1/2") + 2.5kg (1/2"-3/8") & Spheres (500 revolution)

wt.of mat.passin gNo.12
Original wt.

Degradation = < 30%
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c. Disintegration (el 5 Coay sl

670 gm (3/4" —1/2")
330 gm (12" —3/8")
300 gm (3/8" —No.4)
1300 gm

* Soundness By Na;SO; (pssall =i 5)

for 16-18 hours By MgSO, (aspatadl cili ) <18 %
& drying Cycle
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3) Wet ability («b_l 42L8): adhesion with asphalt, or resistance to stripping of
asphalt film from aggregate 1n the presence of water.
a. Mechanical interlock: (SalSuadl kil
- Rough surface texture. ({2 zha)
- Porous aggregate.
(+Lally allasll pae 5 iyl JAIS ol 3 81 e 5 5i5e e (S5 Ale Antans Fadass)
- No surface coating. (2L ddamall 4, Y1 41 3
b. Chemical reactivity: (Sleasll 5

Basic minerals  + Acidic portion -  Compound not soluble in water
(of aggregate) (of asphalt)
(A1) ad sV ol sall (dany) 8) dpcadla o 5 slall 3 (ol e (S
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¢. Interfacial tension: (Cladll ey adaudl A1)
- Hydrophobic aggregate (water-hating) (slell i sla y2)
- Hydrophilic aggregate (water-loving) (sl all)
sl je congy S (el Caill) S g gl (e 1 el SN led elall Caglidl e Lgie Jumidll
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Aggregate combination (blending) & separation to meet Job Mix requirement:
l::.lj.).n ~_11:\.JJ_*1+5 h_II.-..::.E'. ji.'":j E:._q_‘ 4_1.1..4:. k-gll Eﬁ::.‘n \ﬁjﬂ E:J”_Lh_ "n_s..=||"-1ll| ala ,...||‘9_4M \__].4__.: L:_;}SJ \}" 1_11.‘4.: ‘__‘_’_J;.Iaill (alj).”

1. Discarding the over size.
(SN (B paall e SV o saall sla)
2. Separating into two or more portions on selected proper sieve.
(Jlalldslaia & S 1 i sa ) A8 Juad)
3. Recombining using proper percentage for recombination with specification
requirement (mid-specification limits).
(i) sall Caaite) (7 ol Clieal go 5 A0 dailie 4y she any o) 21 mensale))
4. Addition of fine materials (& Filler) if necessary.

(Aalall xie (Al 3 g0) acli A8 A3L))




Lectures of Highway Engineering — Third Stage “&I@]ﬂ Mﬂ:@

Ex.:

Sieve size | (% passing) Natural grading | Specifications
1" 100 100
3/4" 90 100
1/2" 80 95 — 65
3/8" 60 60 — 40
No.4 40 40-24
No.10 30 30—20
No.40 20 20—10
No.80 10 10—5
N0.200 5 5-3




Lectures of Highway Engineering — Third Stage “@I@]ﬂ Mﬂ:@

Sol.:
:dall sy 5l
SN (3/4") Claia) gall fpaza ALS I BV anal) o 1aa3 o(Discard Oversize) (=8 aaall (548 anall 41l 3) ]
AL 3 7 8 a5 (100%) (3/4") Jaiall e Ll dea 61 (11-3/4") O p sl A1) o
(3/8") Jaidl vie oo il gl ae JIaN dakaie ) Jaa M5 ¢ JAL (o ol 8 JIAI Aglay aan (Y1 ALyl ey 2
A8 (31 (3/8") Jatall eyl aall Jaad a3y Glld] ¢(40-60) Al all 5 slatia 2 5 (67) Sl A
o sl At iall Conaill J g 5l U 5 & glaay oy 7 3l o (i gens




Lectures of Highway Engineering — Third Stage

a0 i, ] dal2

(1) (2) (3) (4) (5) (6) (7) ()
Sieve (% passing) | Specifications Step (1) (A) Percent (B) (@)
s1ze Natural Portion passing Step (2) retained Portion 50% A
grading 3/4" Portion Passing | (5)-(4) passing +
3/8" 3/8" 50% B
1" 100 100 100 - 0—0 100 100
3/4" 90 100 100 - 0-0 100 100
1/2" 80 95— 65 (100/90)*80=89 - 11 -33 67 83
3/8" 60 60 — 40 (100/90)*60=67 100 33 -100 0 50
No.4 40 40— 24 (100/90)*40=45 | (100/67)*45=67 0 33
No.10 30 30— 20 (100/90)*30=34 | (100/67)*34=51 0 26
No.40 20 20-10 (100/90)*20=22 | (100/67)*22=33 0 16
No.80 10 10-5 (100/90)*10=11 | (100/67)*11=16 0 8
No0.200 5 5-3 (100/90)*5=6 (100/67)*6=9 0 4.5
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o sl salels dan ot (% Vs Aol (e Aac i ) e oy iy W ALS 1 () 6l e (1)= (4.5) (ALl A clS 13

(D 2) 3) @) )
Sieve size | Specifications (C) (D) 97% C+3%D
Filler
1" 100 100 100 100
3/4" 100 100 100 100
1/2" 95 - 65 83 100 83.5
3/8" 60 — 40 50 100 51.5
No4 40-24 33 100 35
No.10 30-20 26 100 22.25
No.40 20-10 16 100 18.5
No.80 10-5 8 100 10.75
No.200 5-3 1 100 4

[(filler) 4Ll
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Ex.:
Sieve Stock (A) Stock (B) Stock (O) Specification
Passing Passing Passing
1" 100 100
1/2" 63 70 — 835
No.4 19 100 40 — 55
No.10 8 92 30—-42
No.40 5 55 100 20 —30
No.80 3 36 97 12 —-22
No.200 2 3 88 5-10
Sol.:
Jadlas 5l

(N0.200) Jaidl e Jlall dis (C) 4w S i Las «(Passing) (- ol (s sinall 13340 S5 junm daial 4 it g
(A, B) GtesSI 5ST ot gllae | 5 AL Ao Lagllac ) Caad (5-10) 4ial 5all 5 (88) s sbs
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Sieve Stock (A) | Stock (B) | Stock (C) | Specification Mid Passing %
Passing Passing Passing Specification
1" 100 100 100 100
1/2" 63 70 — 85 77.5 76
No.4 19 100 40 — 55 47.5 47
No.10 8 92 30—42 36 38
No.40 5 55 100 20 —-30 25 25
No.80 3 36 07 12 —-22 17 18
No.200 2 3 88 5—-10 7.5 7
el s 65% 30% 5%




