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Laboratory Determination of
California Bearing Ratio

—

AIM:
To determine the California bearing ratio of sub grade soil in the laboratory.

SCOPE & APPLICATION OF THE TEST :

This test i.s used for evaluating subgrade strength for the design of flexible pavements .The ratio is used in
conjunction with curves evolved through a study of the performance of the flexible pavements.

THEORY :

California bearing ratio (CBR) test was originally developed by the California State High way Department
inU.S.A and is one of the most commonly used methods to evaluate the strength of sub- grade soil & base
course materials for the design of pavement thickness. This method provides a good substitute for heavy
field tests which would have been other wisely required to determine the strength properties. This test
is empirical and the results of this test cannot be related accurately with the fundamental properties of the
material but are useful in the design of flexible pavements.

The CBR is a measure of resistance of a material to penetration of standard plunger under controlled
density and moisture conditions . The test procedure is to be strictly adhered if reliable results are desired.
The CBR test may be conducted on re- moulded or undisturbed specimen in the laboratory as well as in situ
condition in the field .There are many methods that exist today which utilize mainly CBR test values for
design of pavement structure. The test is simple and has been extensively investigated for field correlations
of flexible pavement thickness requirement.

The California bearing ratio (CBR) is defined as the ratio expressed in percentage of force per unit area
required to penetrate a soil mass with a circular plunger of 50mm diameter at the rate of 1.25 mm/min to that
required for corresponding penetration ina standard material i.e. the standard load .The standard load is

that load which has been obtained from the average of a large number of'tests on different crushed stones
whose CBR value is taken to be 100 percent as given in the table below.

Standard load for different penetration values

Penetration, mm Standard load, Kg | Unit standard load Kg/cm?
X 1370 70
50 2055 105
15 2630 134
10.0 3180 162
12.5 3600 183

The ratio is usually determined for penetration of 2.5 fmd 5 mm and the greater ‘_)f the ratios is taken as the
CBR value. In most cases , the CBR value corrs:spondmg to .2.5 mm penetration comes to 'be higher
However, for the cases, where the ratio at Smm is constantly higher than that at 2.5 mm, the ratio at Smm
1S used. ’
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Civil Engineering Laboratory Practice — o

APPARATUS REQUIRED :

(1

()
3)

(C))
&)
(6)

(M
(8)

%)

C.B.R mould— A metallic cylinder of 150 mm internal diameter and 175 mm high, provided with
a detachable métal extension collar 50 mm in height. It also has a detachable perforated base plate
of 10mm thickness , the perforations being not more than 1.5 mm in diameter. It has threaded stay
rods and wing nuts for assembling.

Steel cutting edge (collar) which can fit flush with the mould.

Spacer dise— A metal disc of 148 mm diameter and 47.7 mm in height used to obtain specimen of
exactly 127.3 mm height.

Surcharge weights ~Annular metal weights and slotted weights each of 2.5k g (and 5 kg as Spares)
and 147 mm in diameter with a central hole of 53 mm in diameter.

Dial gauges — Two dial gauges with accuracy of 0.01 mm.

LS sieves of size —4.75 mm and 19 mm.

Penetration plunger — A metallic plunger having a diameter of 50 mm and at least 100 mm long.

Loading machine with a capacity of at least 5000kg equipped with a movable base which can move
vertically at a rate of 1.25 mm /min and having a load measuring device like a load cell or a proving
ring.

Metal rammer — of weight 2.6 kg (for light compaction) or 4.89 kg (for heavy compaction) for
dynamic compaction.

(10) Expansion measuring apparatus — perforated plate with adjustable stem, tripod etc.
(11) Miscellaneous apparatus — Mixing bowl, straight edge, scales, soaking tank, drying oven, filter

paper, dishes and calibrated measuring jar.

(12) Compression testing machine for static compaction.

Fig. 13.1 CBR test apparaiys

Spacer
Disc Handle

; T Weight
)

|

(R, R »,

e b an) \Z5 v
\u'.:-

e

Metal Tnpod Cutung Collar

Fig. 13.2. Laboratory CBR test apparatus
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1_

MATERIALS REQUIRED
(1) Sample of soil.
(2) Grease.
(3) Water.
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Civil Engineering Laboratory Practice — II

PROCEDURE : .
[A] Preparation of test specimen:
(i) Undisturbed specimen

(1) Itis obtained by fitting to the mould, th
the mould as gently as possible into the ground.

2) This process may be facilitated by digging away soil from the outside as the mould is pushed in.
When the mould is sufficiently full of soil, it is removed by under digging, the top and bottom
surfaces are then trimmed flat so as to give the required length of specimen ready for testing.

(4) Ifthe mould cannot be pressed in, the sample may be collected by digging at a circumference greater

than that of the mould and thus bringing out a whole undisturbed lump of soil.

(5) The required size of the sample to fit into the test mould is then carefully trimmed from this lump. If
the specimen is loose in the mould, the annular cavity is filled with paraffin wax thus ensuring that
the soil receives proper support from the sides of the mould during the penetration test.

(6) The density of the soil is determined either by weighting the soil with mould when the mould is full
with soil or by measuring the dimensions of the soil sample accurately and weighing or by measuring
the density. in the field in the vicinity of the spot at which the sample is collected.

(7) Inall cases, the water content of the sample is determined.

(ii) Remoulded specimen:

The dry density for remoulded soil specimen is to be either the field density or the value of the maximum
dry density estimated by the compaction tests and/or any other density at which the bearing ratio is desired. The
water content used for compaction is to be the optimum water content or the field moisture as the case may be.

The material used in the remoulded specimen is to pass a 19mm IS sieve .But if there is noteworthy
proportion of materials retained on 19mm IS sieve, allowance for larger size material is made by replacing it
by an equal amount of material which passes a 19mm IS sieve but is retained on 4.75 mm IS sieve. The
remoulded samples are compacted either statically or dynamically.

(a) , Statically compacted specim‘en :
\"/ (1) The mass of the wet soil at the required moisture content to give the desired density when it occupies
the standard specimen volume in the mould is calculated.

(2) A batch of soil is thoroughly mixed with calculated quantity of water to give the required water
content.

(3) The extension collar is fixed to the mould and clamped to the base plate.

(4) Acircularfilter paper of diameter same as the inside diameter of the mould is placed on the perforated
base plate and the mould is filled with correct mass of moist soil by gently pressing it with hands so
that it does not spill out of the mould ,after which the extension collar is removed.

(5) Acoarse filter paper is placed on the leveled soil surface, the spacer disc is inserted and the compaction

is obtained by pressing the displacer disc in a compression testing machine till it is flush with the top
of the mould.

(b) Dynamically compacted specimen :
1 . . . . .
(M Q representative sample of soil weighing approximately 4.5kg or more for fine grained soils and 5.3
g or more for granular soils is taken.
Water i il i is ei
e llos:llldd;:‘d to lht‘t soil in the quantity such that the moisture content of the specimen 1S cither
16, T moume |°c||d moisture content or optimum moisture content as desired and mixed uniformly:
bt ba;‘:t Il al:w cx;enston collar attached is clamped to the base plate, the spacer disc is inserted
Plate and a disc of coarse filter paper is placed on the top of the spacer disc.

e steel cutting edge of 150mm internal diameter and pushing

3
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(4)  The soil water mixture is compacted into the mould
150 mm diameter mould as per light orh in acco

rammer /310 mm or 4.89 kg rammer /45

If the oth iti
©) er densitics and water contents are desired, they may be used and indicated in the report

(6) Then the extension collar is removed and
the ¢ s . :
of the mould by means of a straight edge. ompacted soil is carefully trimmed evenly with the top

(7) Any hole that may then develop on the surface of
material is to be patched with smaller size material

rdance with the methods applicable to the

gﬂvy ?mﬂpaction test as desired. 5 layers -56 blows -2.6 kg
mm

the compacted soil by the removal of the coarse

(8) The perforated base plate and the spacer disc is re
sofl[spaciiien iethnied| moved and the mass of the mould and compacted

(9) Adisc of coarse filter paper is placed on the perforated base plate, the mould and the compacted soil

|s.|nverted and the perforated base plate clamped to the mould with the compacted soil in contact
with the filter paper.

Water content of soaked sample: _
In both cases of compaction, if the sample is to be soaked, representative sample of material at the beginning

of the compaction and another sample of the remaining material after compaction is to be taken for determination
of water content. Each water content sample should weigh not less than about 50g.

Water content of un-soaked sample:

If the sample is not to be soaked, a representative sample of material from one of the cut pieces of the

material after penetration of the plunger is to be taken to determine the water content.

[B] Test for swelling (if required) ‘

(1) A filter is placed over the specimen and the perforated plate with adjustable stem is placed on the
compacted soil specimen in the mould.

(2) Weights to produce a surcharge equal to the weight of the base material and pavement (2.5kg or its
multiple) is placed on the compacted soil specimen.

(3) The whole mould along with weights is immersed in a tank of water allowing free access of water to
the top and bottom of the specimen.

(4) The tripod for the expansion measuring de

dial gauge reading recorded. _ ] )
(5) The iet—ip is kept undisturbed for 96 hours noting down the readings everyday against the time of

reading. A constant water level is maintained in the tank throughout thc. period.
(6) Atth ei'n d of the soaking period, the change in dial gauge is noted, the tripod removed and the mould

taken out of the water tank.

(7) The free water collected in 1l
15 minutes. Care is taken not to

(8) The weights, the perforated plate
soaked s%il sample is weighed and the mass recorded.

vice is mounted on the edge of the mould and the initial

.e mould is removed and the specimen allowed to drain downwards for
disturb the surface of the specimen during removal of the water.

and the top filter paper is removed and the mould filter with the

C s - : . 3
4 :)le)ne;atmn t::t : taining the specimen, with the base plate in position but the top face exposed is placed
1e mould contai

the testing machine. . -
on the lower plate of to produce an intensity of loading equal to the wejght of the base

. Ticient X
(2) Surchfxrgc we:ghts,cs:tf{:c'::gra"y 5 kg or multiple of 2.5kg) 1.5 placed on the specimen. _
(3) [l];at:“m a“_d P‘“";‘;‘S been soaked previously, surcharge is to be equal to that used during the
the specimen
soaking period.
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¢ofthe surchar,
ation plunger

ge weights, 2.3 kg annular weight i Placeg

o of soil into the hol after which the remainder of the g
ptupheavd . , nenetr Urch,
ating the pe e

prior 10 sc

T T P N

To preve
the soil surface
weight 18 placed. I
The plunger - ceated under a

nd the plunger:

d deformation gaug
o when det¢

hrough the plunge

(7 The load is .
the load 18 taken at pcnclmtlons of0.5, 1.0, 1 ;
recorded if it oceurs for a penetratiol

Joad and pcnetration is . ;
(8) The plunger is raised and the mould detached from the loading equipment.
©) About20t0508 of soil is collected from the top 30mm layer of the specimen and the water ol !

determined.
(10) If the average W
from the entire depth of the specimen.
fully examined after the test is completed for the presex _
x |

(11) The undisturbed specimen for the test is care
of any oversize soil particles which are likely to affect the result, if they happen to be located directs

below the penetration plunger.
(12) The penetration test may be repeated as a check test fort
PRECAUTIONS :
(1) The holes of the base plate of the mould should not be blocked.
é::l)) I]I:: :;C::;ie :;etl,ilr“ ::-];::d n:::l:'OUCh hthe plunger so that the plunger penetrates freely intothesol |
remains perfectly horizontal to hal\'/l: psroci)uel? c?)it‘;;(z%:lt)l/];i‘;?z(:‘ tSl:)e t:::;iitl tsl::nb(lmom Ralr |
pie. i

((;)AL;::ULATION AND OBSERVATIONS :
xpansiza ratio: Which qualitatively identi
y identify the potential e i
xpansiveness of soil is calculated based®

)

act is establ ished between the surfac, .
e

oad of 4kg SO that full cont

(otherwise the initial load applied tothe ),
Mg

the load penetration relation)
at the rate of 1.25 mm per minute and o
'ng of

4.0.5.0,7.5, 10.0 and 12.5mm.( The mayir-. |
1 of less than 12.5mm). Ty |

)
es is then set 10 zero.
rmining

rinto the soil
5,20, 2.5,

specimend
(6) The loadan
dered as Zer
applied t

NP

is cons!

ater content of the whole specimen is desired, water content sample is to be tafs
i |

he rear end of the sample.

the tests
conducted on the soaked sample and is given by = L% %100
h

where, dr.= final dial gauge reading in mm
:J" initial dial gauge reading in mm
) = initial height of the speci n
¢
(i) Load penetration curve : Gt |
i

This curve is
usually convex u i
;iuc to surface irregularities . This nI: ;Va;)ds although the initjal portion of th ar i
ec ¢ |
tp I tmen or (ii) the top layer of the s yk ¢ due to (i) piston surface n A g be convex 42 fx
0 the point of greatest slope ang ] oaked soil being too soft. A co ot being fully in contact with top %"
:,)omt where the tangent cuts 1he axl‘:" 1Eranspomng the axis of the llprec:non is then applied by drawing3®=,
n: tange‘nt from the new origin to UO penctration. The corrected |°ad so that zero penetration 1S taken & ¢ |
(iii) California Bearing Rqj 1¢ pomnt of tangency o O_ad penetration curve would the? cons®™ |
The CBR values gre usul(:l: € re-sited curve and then the curve jtsell- i

ally calculated f;
or
\'3!“"

corresponding to the penetragjqp,
va

curve and the CBR calculateq o4 foll
ollows,

California Bearing Ratijo — Py
- E x100
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Labora s s
ory Determination of California Bearing Ratio
where P;= corrected unit (or toqa]
. test . .
penetration curve, ) loads corresponding to the chosen penetration from the load
and Pg= unit (or total) standard load for the same de
Generally, the CBR yaluc at 2.5 mm penetration js greater -
than that at Smm penetration and in such acase, the former shall e}
be taken as the CBR value for design purposes. If the CBR value 3 resmioy /‘
corresponding to a penetration of Smm exceeds that for 2.5 mm . ba
the test is repeated. If identical results follow, the CBR’
corresponding to Smm penetration is taken for design.
The average value of three specimens s reported to the
first decimal place.
Observation sheet for specimen data : s
(i) Soil identification: . ; / L
(i) Condition of the specimen at test :
(a) Undisturbed /Remoulded. %
(b) Soaked /Un soaked. ] '
(i) Type of compaction : Fig. 13.6
(a) Static/ Dynamic compaction.
(b) Light /heavy compaction.
(iv) Soil fraction above 20 mm replaced kg.

pth of penetration as for P, taken from the table.

g

1 1/

/ ~ CORRECTED Semm
PEMETRATION

-~
=)

LOAD ON PISTON W agfem?
. -3

After test

Water content Before soaking
Top Centre Bottom

Can No.

Wt. of can + wet soil(g)
Wt. can + dry soil(g)
Wt. of water(g)

Wt. of can(g)

Wt. of dry soil(g)

Water content (%)

Condition of specimen Before soaking feraing

e —

Wt. of mould + soil(kg)

| Wt of mould(kg)

_‘~Wiof soil(kg)

|___Volume of specimen(cc)

JL”‘ density(g/cc)
| Average water content (%)

(__Dry density(g/cc)
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= Ke — " Test—2
Surcharge weight used *_.—-—-’-F—r':— | | )
/"J'T’m— Load measuring Load (Kg)
——'——--_-—_—_-—d H . H
Penetration Load measuring e device reading
devicereading |  —— S|
0 = R
—
0.5
1.0 o — )
2.5 —
3.0 —
4.0
5.0
g5
10.0
12.5
RESULT : 1% | | ] | ' !
CBR of specimen at 2.5mm penetration = .+T;§;.:. S I i 1] L N O
CBR of specimen at 5.0mm penetration = : ! ‘ ! | 1, ; \ - 1 i
CBR of specimen = % - |_ . __L_ B I ___1,
Surcharge weight used (Kg) = 15,‘.5' : : ' ’ ‘ i '
Period of soaking (days) = Strteres I_ S il L , I I e
Initial height of the specimen, h (mm) = ;I‘_‘_ B ‘” :_:_:”_‘ i it k it % ’—!:ﬂ__.r.q
Initial dial gauge reading, d (mm) = 111 s T_ .l S AL
. B ? s b g | i | { _’J’l
Final dial gauge reading, d,(mm) = i ; ‘ | ; :
IR i el SR VO N DU . I DI S
Expansion ratio = d;=d, x 100 = I : O |
h ! l o s |
CONCLUSION /REMARKS : B ez s St VOV S SRR S S 8 s f
(C.olmment on the result by comparing T“‘T‘*—- : i ; - -
with standard valyes). T TR = A e
"%*--jr S R A, o
NN R ER R
DISCUSSION : “T" I I : /
Initially the CBR tests were - of?
carri i -bas®” .
number of roads with known edoutinUS.A ¢ b al®

od, From

data, it was concluded that a mgater: . of these roads remained stable, others fa:led' e d
. : aterial with a certain CBR val . . - mum 1€ to’d‘

stronger material above it. Design ¢y value required a certain mini ecl
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The CBR value of a soil can thys be

strength. The value is highly dependent on the condition of t} i
been correlated to parameters [ike modulus of e mater

o ; a:
etc. The CBR value of embankment /sy sub grade reaction, modulus of resilience and plasticity index

- should be more than 25, -grade s0il should in no case be less than 2 and for granular sub base
REFFERNCE :
IS: 2720 (Part-16) Methods of test for soil, Laboratory determination of CBR.

SHORT TYPE QUESTIONS :

1. Whatis CB§ value ? Under which circumstances soaked CBR test is conducted ?

s B 28 tho ety of fonce Pen i Qo g
- o Pemtnede. ; Sofd Mg Lt placeting wo .
2. Whatis the necessity of surcharge weight ? +€%X‘,
Ans. The ColiFarumson v Nesk {0 ¥ 78 pevatn odion Josd- ¥

oot Forane eveduuotioy ol s:}me &{—nemgmob—
R . 23w P hbted ool b

:LQO@; g PVMAGIT M&m 4

d

4 |

. What are the field applications of CBR test resnlts?mm +U ww%m l/m-l ‘leCQ& ‘
ans. Loog P MNatbY) Cunug b CO%@FEUR T volugg
ol werden covtend L Callpg) tho QUATbAw g tue B
Contems ob e Cunwe. B &1 Lot Upweune gnel bvert

4. When is the correction of load-penetration Curvecalle({' for? Ly’ 4 Lechi™v 1 nlo ﬂﬂ&‘hﬂb)j B
Ans. Wl’\.m’] - pm 'Scmwe - e Mﬁh::l’a ry’ G’OVIMW{":&POE' | \

ob- al&uz/ ¢od b Fu0
g o ol o qlof (_9(7201_ :
ZZ!— erMWM CorveatioY] of- Looo =P {MW%V Cun
5. What are the causes for the initial concavity of the load-penetration curve :l gao[f)( — 1w neoﬁﬂo») A

Lovpoy (e ‘
A oo pevrtnodtion Cure ol Loy o olitrwitr_ 8

ke o dd e oY bx}f‘m@ xine (u¥rod peutt

L4

‘A’ﬁm ot $O the
0 b=ina Pgﬂ 8o 1A o ncaWwl . Sig‘: f’rtlo%,% e Aol
0.6 F\— ma 3 . 0 c’ r, r Roll No:..;J.. 'QHOUU , O( '7
DALE © covmnerrosssesssenssassseses
o &« 0
(83]
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AIM :

To determine the soundness of road
¢COPE OF THE TEST:

This test furnishes information helpful in jud
action, particularly when adequate inform
sctual weathering conditions,

THEORY :
Soundness may be defined as the resistance of

the absence of adequate information from performance
condition is carried out to judge the durability or the

In order to quicken the effect of weathering due to alternate wet —dry and or freeze-thaw cycles in the

laboratory, the resistance to disintegration of aggregates is determined by socking the aggregate specimens in
saturated solution of sodium sulphate or magnesium sulphate.

INSTRUMENTS /EQUIPMENTS REQUIRED :

(1)~ Containers for the aggregates — made with suitable perforations or with wire mesh to permit free access
or drainage of the solution from the sample. g
P

) Balance of capacity -500 gm, sensitive to 0.1 gm.for fine aggregate &5000g, sensitive to 1gm for co/auw

aggregates,

ging the soundness o

2o . [apgregates subjected to weathering
ation is not available from servi

ce records of the material exposed to

ageregates to the weathering action of natural agents. In

studies, a laboratory test simulating accelerated weathering
soundness of aggregates.

aggregate. o _
(3)  Device for temperature regulation of samples during immersion. ) ) :
(4)  Drying oven for maintaining a temperature of 105°C to 110°C and of rate of evaporation of 25g/hr.  /
() IS 'sieves — 4.75mm, 8mm,10mm,12.5mm,16mm,20mm,25mm,31.5mm,40mm,50mm,63mm,§0mm..

PROCEDURE;: 7
A. Preparation of reagents
METHOD |

() Saturated solution of sodium sulphate (tllc uc
in water at a temperature of 25°C to 30 : f fan
may be necessary to use not less than 420g o

¢ anhydrous Na SO, or the crystalline Na,SO,, 10H,0) is prepared
h that the solution is saturated and excess salt is present. It
hydrous s salt or 1300g of the crystalline dehydrate salt

ber liter of wajer, temperature of 27°C 4 2°C and stirred at frequent intervals, until it is
(2) TI . . . l' incd al a em T Z
1¢ solution is mainta

used. Fa Eafution should have a specific gravity of not less than 1.151 and not greater than
Atthe time of using, the soltl
I.171 and discolored solutior
MET“OD 3 ; ay be prepared by dissolving either anhydrous
-11 ) X Sulphate may be prep
H esium ] , : .
" Altematively saturated SOlu;l(;)l] "I) ltlhg)“)g:‘lagncsium Sulphate .Not less than 400 g of the anhydrous salt or
ine (M 2 i itre of water.

(lMgSOJ or cr)’sla:!";l‘icn’; ]]ﬁptﬂ;\ydﬁ“c may be used per litre ©

600 g of the crysts

Same as method —1- [ 55 |

(3)

1 should not be used.
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Civil Engineering Laboratory Practice — I

At the time of using, the solution should have a specific gravity of not less than 1.295 and not more than
1.308.

Preparation of sample:

The specimen of coarse aggregate for the test
mm IS sieve.

The sample should be of such size that it will yield n
sizes, which should be available in amounts of 5 percent or more.

may be prepared after removing the fraction finer than 4 75

ot less than the following amounts of the differen

Sieve size Yield
10mm to 4.75mm 300g
20mm to 10mm{12.5 to 10mm-33%} ’

{20 to 12.5mm-67%} 1000g
40mm to 20mm {25 to 20mm-33%}

{40 to 25mm-67%} 1500g
63mm to 40mm{50mm to 40mm-50%}

{63mm to_50mm-50%} 3000g
80mm and larger sizes by 20mm spread in sieve
size, each fraction 3000g

The sample of course aggregate should be thoroughly washed and dried to a constant weight at 105°C to
110°C and is separated to different size ranges by sieving as per preceding table.

The proper weight of the sample for each fraction is weighed and placed in separate containers for the
test. In the case of fraction coarser than 20mm, the particle are also counted.

Test Cycles:

The samples are immersed in the prepared solution of sodium sulphate or magnesium sulphate for 16 to
18 hours in such a manner that the solutions cover them to a depth of at least 15mm.
The containers are kept covered to reduce evaporation and during the period of immersion, the temperature
of the solution is maintained at 27°C +1°C.
After the immersion period , the aggregates are removed from the solution , drained for about 15 minutes
and placed in the drying oven maintained at a temperature of 105°C to 110°C.

The samples are dried to a constant weight at this temperature by checking the weights after 4 hours up
to 18 hours. When the successive weights differ by less than 1g, it may be considered that constant
weight has been attained and then it may be allowed to cool to room temperature.

Then the aggregates are again immersed in the prepared solution for the next cycle of immersion and
drying. In this manner, alternate immersion and drying is done for a pre-decided number of cycles.

Assessment of weathering effects:
After completion of the final cycle, the sample is cooled , washed free from the sulphate , which is

determined when there is no more reaction of the wash water with barium chloride resulting in white
precipitation . ‘

Each fraction of the sample is then dried to constant weight at a temperature of 105°C to 110°C and
ed. Course aggregate fractions are sieved by IS sieves of sizes as indicated below.

weigh
Size of uggregate Sieve size used to determine loss
63 to 40mm 31.5mm
40 to 20mm 16.0mm
20 to 10mm 8.0mm
10 to 4.75mm 4.0mm

[56]
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| Soundness Test of Road Aggregates

(15) Each fraction of the aggregate is al
splitting, crumbling or disintegraliz

(16) A combined sieve ana]
to note the variation fr

pRECAUTIONS :

n of the grains.

om the original grain size distribution of the sample

1) Arrangements are m:
( ade to ensure that the volume of the solution in which samples are immersed is at

Ic:als(t1 .ﬁve times the volumes of the sample immersed at any onetime
(2)  Grading of the samples and weights of tl i \ .

e g e test fractions should be taken accurately.
any specification.

OBSERVATION AND CALCULATION

Type of reagent used:
» Type of coarse aggregate sample: Number of cycles

Sieve size, mm  |Grading of original Weight of | Percentage passing Weighted average

Passing| Retained ‘sample % test fraction | finer cieve after (corrected % loss)
(1) (2) before the | test(actual % loss)
test, g

60 | 40
40 | 20
20 10

104, 75
No of particles coarser than 20mm before Number of particles affected, classified as the number
the test disintegrating, splitting, crumbling, cracking or flaking.

Passing | Retained | Number before test
40mm | 20mm
60mm | 40mm

RESULT :

Percentage of loss of weight =

'CONCLUSION :
(Comment on the result by comparin

g with standard values)

DISCUSSION :
If the sample contains less th
not be tested; but for the purpose 0
sodium sulphate or magnesium sulphate treatmen
If one of these sizes is absent, it may be considered
sizes whichever is present. When the 20mm to 10mm, 4
cannot be prepared due to the absence of one or two sizes of agg
be used to prepare the sample.
As a general guide, it may be taken that the average loss 0
% when tested with sodium sulphate and | 8% when tested with magnesium sulphate.
IRC has specified 12% as the maximum permissible loss in soundness tt?st after 5 cycles wifh sodium
sulphate, for the aggregate to be used in bituminous surface dressing, penetration macadam and bituminous

macadam constructions.

an 5 percent of any of the sizes specified under procedure, that size should
f calculating the test result; it shall be considered to have the same loss in
t as the average of the next smaller or next larger size.

to have the same loss as the next larger or next smaller
Omm to 20mm or 63 to 40 mm test samples specified
regates shown for each the size available may

f weight after 10 cycles should not exceed 12

[57]

S H . . . . 1
o examined visually to see if there is any evidence of excessive

ysis of al i -
| the materials subjected to the above test cycles, may also be carried out

)
Test result : ;
) s by the use of the two salts may differ considerably and care is taken in fixing proper limits in
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Civil Engineering Laboratory Practice — |

"RENCE:
REFF,S-. 2386 (Part — V) — Method of test for aggregates of concrete: Soundness.

SHORT TYPE QUESTIONS :
1.  What do you mean by soundness of aggregate ?
Ans.

2. How the test of durability is simulated in the laboratory ?
Ans.

What are the salts usually used in soundness test of aggregates and which one gives a higher loss in
weight ? .

Ans.

4. What is the necessity of testing durability of aggregate ?
Ans.

70

What is the maximum permissible loss of weight in soundness test after 5 cycles as per IRC ?
Ans.

Signature of the Student
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AIM :
To determine the strength of aggregate against crushing.
SCOPE OF THE TEST :

To assess the suitability of" an aggregate for road or gravity dam construction where excessive
compressive stress may cause failure. )

THEORY :

_One of the principal mechanical properties required to be satisfied by road aggregates is the resistance to
crushing under the roller during construction and high surface stresses under rigid tyres of heavily loaded
vehicles. Crushing strength of road stones may be determined either on aggregates oron cylindrical specimens
cut out of parent rocks. P

As the aggregates used in road construction are to be strong enough to resist crushing under traffic wheel
loads or enormous compressive stress under high gravity dams, the stability of the pavement or dam structure
is likely to be adversely affected in case of weak aggregates . The strength of the aggregates is assessed by
aggregate crushing value test, which provides a relative measure of resistance of the aggregate to crushing
under a gradually applied compressive load. It is the percentage by weight of the initially untested standard size
aggregate that gets crushed smaller than a specified size when subjected to specified load under standard
conditions.

The standard aggregate crushing test is made on aggregate passing through 12.5mm I.S. sieves and
retained on 10mm LS sieve. The aggregate placed in a cylindrical mould and a load of 40 tons is applied
through the plunger. The material crushed to finer than 2.36mm is separated and expressed as a percentage of
original weight taken on the mould. This percentage is referred to as aggregate crushing value. Itis, therefore,
a numerical index and higher the value, more prone the aggregate to get crushed under the load and hence to
achieve a high quality pavement, aggregates possessing low aggregate crushing value should be preferred.
INSTRUMENTS / EQUIPMENTS/ APPARATUS REQUIRED :

The apparatus for the standard aggregate crushing value test consist of the following;

(1)  An open —ended 150 mm or 75mm dia cylindrical cell with appropriate base plate and plunger, metal
measure and tamping rod conforming to 1S:9376

(a) For 150mm cylindrical cell- Height B=130 to 140mm, plunger of piston dia 148mm,square base

" plate 6mm thick and 200 to 230 mm size,1 6 mm dia tamping rod 450 to 600mm long,and cylindrical
metal measure 115 mm dia and 180 mm high.

(b) For 75mm cylindrical cell-Height B=70 to 80mm, plunger of position dia73mm,square base plate
6mm thick and 110 to 115 mm size,16 mm dia tamping rod 300 to 350mm long and cylindrical
metal measure 60 mm dia and 90 mm high.

(2) A balance of capacity 3 kg readable and accurate to one gram.

(3) LS sieves of sizes 12.5 mm,10 mm,2.36 mm ) .

(4) A compressive testing machine capable of applying a load of 40- tons in not more t'han 10 minutes at a
uniform rate of loading. The machine may be used with or without a spherical seating,

[591]
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ASSEMBLY OF CYLINDRICAL CELL WITH an B o
TE AND PLUNGER
BASE PLATE AND PL Fig.16.1
SPECIMEN /MATERIALS REQUIRED : . ]
t consists of aggregates passing a 12.5mm 1.S sieve and retained ona 10

The material for the standard tes
mm LS sieve and is to be thoroughly separated on these sieves before testing.
Tests with non- standard size aggregates — If required or if the standard size is not available, the test may

be carried out with different gradings. However the specification is to be different for such cases and is to

confirm to the following table;

Normal size (IS sieve) Diameter of the Size of IS sieve for

cylinder to be used separating fines
(cm)
Passing through (mm) |Retained on (mm) )

25 20 15 _ 4,75 mm

20 12.5 13 3.35 mm

10 6.3 15.0is 7.5 1.70 mm

6.3 4.75 - 15.0is7.5 1.18 mm

4.75 3.35 15.0is 7.5 850

3.35 236 15.0is 7.5 600

Note: About 6.5 kg of natural aggregate is required to provide the two test samples for 15 cm dia. cylinder or
about 1 kg. for the 7.5 cm cylinder. For light weight aggregates, the quantity will vary depending on

the density of the aggregate.
PROCEDURE :
(1)  The aggregate is made surface dry in air or may be dried by heating at a temperature of 100 to 110°C for
a period of 4 hours and tested after being cooled to room temperature.

(2)  Forstandard test, the material is sieved through 12.5mm and 10mm LS sieve and those retained on 10mm

sieve is collected.
(3)  About 3.25 kg of material is taken for the standard test or the i :
g o ) quantity of aggregat . the
depth of material in the cylinder after tamping will be about 10cm. BEr SRt bunh o hcii
(4)  The cylindrical measure is filled in three layers of approximatel
A ; ) : y equal depth , - d
25 times with the rounded end of the tamping rod and finally leveled oﬂ[‘) us‘ieachl layer bc.:mg ladmp:a
straight edge. This is to be used as test sample. ng the tamping rod 3

[60]

Scanned by CamScanner




I il -—-w
!

CmShing
Value T,
(5) The weight of the Mmateria| ¢ est of Aggregates

same weight of the sample

© The cylmfjcr'of[he test apparatus s p|
is placcd.mmde the eylinder ) ~l placed in
test specimen are added, eqclhy lay
7) The surface of the
this surface.

E\ |IIC thl am I i ] ’

Position on the base plate, Then one third of the test sample

amped 25timeg by :
e Y the tamping rod. Simil
er being subjecteqd to 25 blows, TCArly oo SHier o parts of (2

aggregate is car
cfully ey
Y leveled and the plunger inserted so that it rests horizontally on
.y The apparatus with the test < J
® et macmnl::::ipllu and plunger ip position is then placed between the platens of the
' ‘ oaded at a uniform rate of 4 t [ p ‘
e L ons per minute through the plunger until

9) Then the load is released and the who

2 36mm LS sieve o the stantee o Olrcﬂ:)efz:::e mat.crial removed from the cylinder and sieved on 2
Proprate sieve given in the table.

e fraction passing through the sieve is wei
(10) The frac P g ghthe sieve is weighed to : L0E o
of loss of material due to crushing. = anaccuracy of 0.1g (weight B), which is a measured

PRECAUTIONS :

(1) The plunger should be placed centrally and rest direc

tly on the aggregates, care bei i
does not touch the walls of the cylinder. A S

(2) Tamping should b‘? done properly by gently dropping the tamping rod and not by hammering action .It
SI]?Uld be.done uniformly over the surface of the aggregate so that the tamping rod does not frequently
strike against the walls of the mould.

(3)  While placing the plunger on the sample, care is taken to ensure that the plunger does not jam in the
cylinder.

(4 While sieving, weighting or removing the material from the cylinder care is taken to avoid loss of fines
so that the sum of the weights of fraction retained and passing the 2.36 mm sieve should not differ from

the original weight of the specimen by more than 1 g.

OBSERVATION AND CALCULATION :

Two tests are made and the ratio of weight of fines formed to the total sample weight in each test is
sxpressed as a percentage, the result being recorded to the first decimal place. The mean of the two results is
repoted to the nearest whole number as the aggregate crushing value of the size of the material tested, which is
to be stated.

Size of the material/test specimen:

SI. No. Particulars Sample-1 Sample-11
1. Weight of surface dry sample(A)
2. Weight of fraction passing 2.36mm
or appropriate sieve(B)
3. Aggregate crushing value = % x 100
RESULT .

Aggregate crushing value (mean) =

CONCLUSION :

. : alues
(Comment on the result by comparing with standard values)

[61]
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Civil Engineering Laboratory Practice 1
DISCUSSION :
As per IS: ing
R p r3if3 3 tl:ic;:r:lshmg, value should not exceed 45% for the aggregates uscd for conerete other than
for wearing -sur ace and 30% for the concrete for wearing surfaces such as runways , roads and pavements .
However, with aggregate of crushing value 30 or higher, the result may be 'u;()mqlc)us a;1d in such cases, the ten
percent fines value is determined instead. ; l
However, the suitability of the aggregate is adjudged, depending upon its proposed us¢ in pavement
layers. The following table lays down specified limits of percent aggregate crushing value, for different types

road construction.
SI. No Type of road construction Aggregate crushing value
not more than

L Flexible pavements
(a) Soaling 50
(b) Water bound macadam 40
(¢) Bituminous macadam 40
(d) Bituminous surface dressing or thin premix carpet 30
(¢) Dense-bituminous mix carpet 30

I1. Rigid pavements
(a) Other than wearing coarse 45
(b) Surface or wearing coarse 30

(a) Foraggregates larger than 12.5 mm — In general, the larger size aggregates gives a higher aggregate
crushing value but the relationship between the values obtained with different sizes varies from one

¥ aggregate to another. Particular care is to be taken with larger size of aggregates to ensure that the

plunger does not jam in the cylinder.

(b)  Aggregates smaller than 10mm — In general,the smaller sizes of aggregates gives a lower aggregate
crushing value, but the relationship between the values obtained with different sizes varies from one

: aggregate to another. The tests on smaller aggregates may be made either using the standard apparatus or

’ a smaller apparatus consisting of a75 mm cylindrical cell with appropriate accessories .1 n case a smaller
apparatus is used, the errors for the smaller sizes of aggregate tested in the smaller apparatus are
compensated as the result obtained with smaller apparatus have been found to be slightly higher than
those with standard apparatus.

The accessories for the smaller apparatus shall be a balance of capacity 500g, readable and accurate to
0.2g, .S sieves of appropriate sizes as given in the table and a compression testing machine capable of applying
a load of 10 tons is not more than 10mins at a uniform rate of loading. Further, in the test using the smaller
apparatus, the depth of material in the 75Smm cylinder shall be about S0mm and the total load applied in 10
mins. shall be 10 tons.

REFERENCE :

(1) 1S:2386 (Part-IV) — Method of test for aggregate of concrete — Mechanical Properties.
(2) IRC: 15 -Standard specification and code of practice for construction of concrete roads.

(3) 18:383 -Indian standard specificati e
, pecification for course and fine aggregate from natural s for concrete.
SHORT TYPE QUESTIONS: ggregate from natural sources

1. Define the term aggregate crush ing value.
Ans.

-

e o o e
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Crush;

of Crushing value tegy p

What are the precautions 4, be observed iy 4
1e test ?

at are the limi g
Wh imits of crushmg value of aggregates to be used in concrete for pavements ?

How does the test result of aggregates larger or smaller than the standard sizes are affected ?

Signature of the Student

RO N0t ccsamsesarsassasseases
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Los Angeles Abrasion
Value of Aggregate

.

AIM :
To test the abrasive resistance of aggregate

SCOPE OF THE TEST:
To find out the suitability of aggregates for its use in pavement construction as the test values have been
correlated with performance studies.

THEORY :

The aggregates used in surface course of the high way pavements are subjected to wearing due to movement
of traffic. Resistance to wear or hardness is hence an essential property for rood aggregate especially when used
in wearing course. Movement of the fast moving vehicles fitted with pneumatic tyres on the road causes
abrasion of stone aggregates used as constituent of pavement surface. The steel tyred wheels of animal driven
vehicles also cause considerable abrasion of road surface. Therefore road aggregate should be hard enough to
resist abrasion due to various types of traffic. Thus determination of resistance of aggregates to the abrading

action of traffic is very important. Of the various tests available for determining the abrasion value, the Los
Angeles abrasion test is more commonly adopted.

The principle of Los Angeles abrasion test is to produce the abrasive action by the use of standard steel
balls called abrasive charge which when along with the aggregates are rotated in a drum for specific number of

revolutions also cause pounding action in addition to rubbing. The percentage wear of the aggregates by the
action thus caused is determined which is known as Los Angeles abrasion value.

INSTRUMENTS / EQUIPMENTS /APPARATUS REQUIRED

(i)  Los Angeles machine which consists of a hollow steel cylinder closed at both the ends with an internal
diameter of 700mm and length 500mm and capable of rotating about its horizontal axis. It has a opening
with removable cover for introducing the sample which is dust tight N
shelf projecting radially 88mm into the cylinder and extending for ful
interior of the cylinder. The shelf is place
direction of rotation,

when properly clamped. A steel

i - I length is mounted firmly on the
d at a minimum distance of 1250 mm from the opening in the

(i)  Abrasive charge: Spherical cast iron or steel b . 5 un
stvica S50l 155 Toiioe eel balls of approximately 48mm in diameter and each weighing

(i) Sieve - LS sieve size 1.70mm.
(iv) Balance of capacity 10 kg and accuracy £1g,

(v)  Thermostatically controlled ov
(vi) Metal tray, brush etc,

€n

SPECIMEN / MATERIALS REQUIRED

The material for the « 4
: '€ standard test copsists of clea :
substantially constant weight, The ! ageregates dried in

g an oven at 105°Cto 110°C 10
sample should conform to any of the grading 5°Cto

s shown in the following table:
[64]
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Steel Cylinder ' \\
Shell . RN
Axis ol rotaling ‘e, i
A,

RO ey T T 2 e

f'.“.r"‘- /
’ A

Cover Plate |-

Abrasive chaige ord
uggrrgnluq “ e
Support

Collecting Tray
CROSS SECTiOM

Lot Angelas Machine
Fig. 17.1 (a)
Grading of test samples

Fig. 17.1(b)

Sieve Size(mm) Mass in grams of test sample for grade .
Passing| Retained A B C D E F 5 |
through | on i
80 [63 2500 l
63 |50 2500* |
50 140 5000* | 5000* - |
40 |25 1250 5000* | 5000*
25 20 1250 5000*
20 [125 1250 [ 2500 ‘ f
12.5 | 10 1250 | 2500 i
10 [6.3 2500 i
63 [475 - ‘ 2500 ,
4.75 236 5000
Tolerance of + 2% permitted |
PROCEDURE : ;;
1.  The grading to be used in the test is selected such that it is nearest to the grading to be used in the
construction. i
2. 5 kg sample for gradings A, B, C, D and 10 kg of sample (with + 2% tolerance) for gradings E, F, G is
taken. i
3. The abrasive charge is selected as per the table below. %
Selection of abrasive change {
Grading No of steel balls Weight of charge in gram 5
A 12 5000°+ 25 ‘=
B 1 4584'% 25 3
C 8 3330°+ 20 i
D 6 2500'% 15 ¥
E 12 5000+ 25
I 12 5000+ 25
G 12 5000'« 25
4. The cover is opened, the aggregate and steel balls are fed into the cylinder and the cover is fixed dust
tight.
[65]
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5 The machine 1s rotated at a unif

for grading A :
6.  The machine1s stopped

Len out with the entire stone dust and steel balls.
fake

| balls are separated and the material is sieved on a 1,7mm LS sieve (However, for cony
T - lcc * ¢ : : . . ,l
:m smrm may be separated into two parts by using a sieve of size larger than 1.70mm and (. fi
the { ¢

orm speed of 30 to 33 revolutions per minute, 500 revolutions are Riven
\ B. C. D or 1000 revolutions for grading E, F, and G. :
e after desired number of revolutions, dust cover is removed and ma

terials g,

enience
iner

'lﬂ non n].l_ l | I 7 ; ) ; V ) )
I C . o 1 V ‘

weight and weighed to an accuracy of 1 g.

9. The result is expressed as percentage wear and the average value of two tests may be adopted as s

Angeles abrasion value.
PRECAUTIONS :

1 The machine should be balanced and driven in such a way as to maintain uniform peripheral speed,

2. Thecover should be fixed dust tight before rotating the machine. '

; Care should be taken to avoid loss of any part of the sample and the entire stone dust in taken out from the
machine along with abraded stone and abrasive charges (steel balls).

OBSERVATION & CALCULATION

Grading selected Sample - I Sample - II
(1) Original mass of the aggregate M), g Skt
(2) Mass of the aggregate retained on 1.70 mm
LS. sieve after the test (M,), g ;’ ' %&0 Fof
(3) Loss in mass due to wear(M:~M|), g“'-’z M = '/06 o)
- X
(4) Percentage wear ——MZA I M, 100 M,
RESULT:
Los Angeles abrasion value = Mean of sample [ & I =
CONCLUSION:

(Comment on the result by comparison with standard values.)

The aggregate is suitable / unsuitable for pavement construction as
DISCUSSION:

The test is more widely accepted because it simulate
resistance to abrasion and impact simultaneously, Many
for different methods of pavement construction,

The maximum ailowable Los Angeles abrasion values of
for different cases are given in the following table,

layer,

s field conditions more closely by determining
agencies have specified the desirable limits of the test

aggregates as specified by Indian Road Congress

e

[.S‘/, No Lipes of pavement layer Maximum permissiple Los
Angeles Abrasion value
1. Water Board Mﬂcadam(WBM) sub-base course 60
2. (i) WBM base course with bituminoys surfacing
(i) Bituminous Macadam base course 50
(iii) Built up spray zrout base course
3 (i) WBM surfacing course
(i1) Bituminous Macadam binder coyrse
(i1i) Bituminous Penetration Macadam
l (iv) Built up spray grout binder course 1 A
T

Scanned by CamScanner



r' =RV AV N 0 VA A LT S NI B “""'-“"w%

Lo:s ;
08 Angeles Abrasion Value of Aggregate
Bituminous carpet surf

1 T il ace course
(il 1numinous surfpe P R,
— ' _c_d[_g:ﬂl_lf,(_amglc and two coaty)
(iii) _Bituminous surface dreqon g
(iv) Cement concrete syr|

’5‘.'"* (1) Bituminous/A

: P E_('_“_'&L"_[f prepates) 35
ace course(IRCy
sphaltic conerete surface course
(i) Cement conerete pavement surface course(1S1) '30

k’"".

REFERENCE :
1S : 2386 (Part—1V) Method of test for
GHORT TYPE QUESTIONS :
. What is the significance of Los Angeles test ? '
Te5 (5:%.4{ Oud Ao Suu leeor U fy c:q/cﬁ\o:ycljx? éar wis A7)
p,q;ml/d Loty ‘ﬁuﬁt}@‘ﬂ cod e ferl Uadia Doy oo
Contedoded wokn - lenporman g 3 feel e

3. Which mechanical properties of aggregate are determined by this test ?

e b v pla e af e PV ximoem olbrdens  of 12500

Agerepates for concrete, Mechanical propertics,

Ans.

-

/f\r)w‘.ﬁu 6/)@;1_,\4-7.“ Ho st Shon fo?.o}pl-/‘on

3. What is the propose of providing a shelf inside the cylinder ?
’ : 4 Ay
Ais. Tho -Shep U Placa ol meximunm Ajleno & LP5C brom

i How do you select the grading for 20mm size nominal aggregate? How many numbers of abrasive
charges will you use for this grading ?
Ans.

5. If wo sample have LA abrasion values of 25 and33 respectively, then which sample Is better and

why ? !
Ans,

Signature of the Student

Date :

o & O

o T R ST T
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Impact Test of Aggregate

ST

AIM :
To determine aggregate impact value of coarse aggregate.”
SCOPE OF THE TEST : i
This test is used to assess the suitability of an ag
toughness or resistance to impact simulating the field con
at construction site or at the stone quarry as the apparatus is simple and portable.

THEORY :

Toughness may be defined as the property of a mat
traffic on the roads, the road aggregates are subjected to t
may result in the breaking down of the aggregate to smaller pieces.
to be tough enough so as to resist the fracture tendency under impact.
of stones i.e. the resistance of stones to with stand disintegration under repeated imp

gregate for pavement construction with respect to its
ditions. The test can be performedina short time even

erial to resist impact. Owing to the movement if the
he pounding action or impact of wheel loads which
Therefore, the road aggregates are required
The test designed to evaluate the toughness
act is called impact test for

road aggregates.
Impact test may be either carried out on cylindrical stone specimen as in Page impact test or on stone

aggregate as in the Aggregate impact test. The former has become obsolete now-a —days where as the later has
been standardized by Bereau of Indian Standards.

The aggregate impact value gives a relative measure of the resistance of an aggregate to sudden shock
or impact, which in some aggregates differs from its resistance to a slow compressive load.

The standard aggregate impact test is made on aggregate passing through 12.5mm and retained on 10mm
IS sieve .The aggregate is placed in a cylindrical cup mould and subjected to specified number of blows by free
fall of a standardized hammer from a specified height . The material crushed to 2.36mm is separated and expressed
as a percentage of original weight taken in the mould, which is referred to as aggregate impact value. So, itisa
numerical index and higher value of it indicates that the aggregate is more prone to get crushed under impact
load . Therefore to achieve a high quality pavement; aggregate possessing a low impact value is to be preferred.

Thus the aggregate impact value is used to classify stones in respect of their toughness property as

follows.
Aggregate impact value Classification
<10% Exceptionally strong
10-20% Strong
2:);352/:4 Satisfactory for road surfacing
Weak for road surfacing

INSTRUMENTS / APPARATUS /EQUIPMENTS REQUIRED :

h pp t i J
b CO"SIStS Of an im i i
ﬂct te i
l I ca ﬂ‘]ﬂ‘ u p St]"b lndChll‘IC,

(a)  Impact testing machine: -
well on a firm floor withoy

a cylindrical measure, tamping rod, IS sieves:

The machi H i
) mcf;l.WChlne consists of a metal base with a plane lower surface suppoﬂfd
I e
depth Sem is rigidly fastened ¢ ing .A detachable cylindrical steel cup of internal diameter 10.2cm and
entrally to the base plate. A metal hammer of weight between 13.5 and

[68]
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Imp
. QCt
10ke having the lower end oy Test OnggTEgate

1ower edge is c: lindriony :
g the lower €0E° S Capable ofslidirrllc:Ifln shape., 10¢m i gi
3 reely by ia
Ween vertje

" e isan arrangemen b
’ ]Ln’l >ight of 38cm t for ra,sing the h
fromd 1€ b'd 2 on the test samp| AMmer apq all
- / . et owi
jsals0 povIE= oS supporting the h:m 0 the cup, l
ol measure — A cylindrical met mer while

mete .

. gm:’znd 5cm long ,with a 2 mm chamfer

- ?lz:nd fall concentric over the cup
all freely between vertical guides

the hej
Bhtof fall beipg o4
fastening or rcmo‘l:;:mg adjustable up to 0.5cm A key

Met
) 2 al meas .
ﬂggrcgatcs. ure having internal diq ng the cup
) L . . me '
) Tamping rod —A straight metal tamping . ter 7.5cm and depth Sem for -
! ounded at onc end. grodofcircular crogg goqy; measuring
ion, 10mm
I

Sieve

Balance — A balance of capacity not Vet

oven — A well ventilated and thermost"lticnll500
e a y

._ The IS sieves of sizes 12
'5| IO and 9)
.36 mm.

T Lifting
Handle
1 Hammer of
Weight
:i 10cmb- 2mm Chamfer
dia
|
38205¢m =—Verlical Guice
’ Bar
~1102 emp—
dia
L= = Cylindrical Cup
Circular Base
— —] b

Fig. 18.1 Aggregate impact test set up

MCIMEN/MATERIALS REQUIRED :

“D{JT:‘C material for the test sample consists of ag
- [a] .
10°C in an oven for a period of 4hours an

ROCEDURE .

z‘;?l d}r,i':d test sample that passes throu
¢ The l .emt_:tal measure is collected. o
stok ¢ylindrical metal measure is f-l"(?d about one —thir
Ag - o'f the rounded end of the tamping rod. i
mbaln similar quantity of aggregat is added and 3 furlhc(rj ::l ;;urg
( tﬂ:f;:]re is filled to over flowing, the tamped 25 times and the surp

gr .

| e e ure is determine

he n .
el wejg in the meas
(5 Weight of thbht of the aggregatef g carrying out the repeat 1>
e aggregate 1S used for plate flatonth

hej g
gUiedlmpact testing machine is placcd with 1ts bottom

¢ columns are vertical.
1691

gregates sized between 10mm to 12.5mm (dried by heating

d cooled to room temperature .

gh 12.5mm and retained on 10mm IS sieve, of sufficient quantity
h the aggregate and tamped with 25

of 25strokes is given. Finally, the

Jus aggregate struck off, using the

d to the nearest gram (Weight A) and this

{ on the same material.
e flooror pedestal so that the hammer
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Civil Engineering Laboratory Practice - |

& Thocupis firmly fixed in position on the base of the machine and the whole of the test sample from tp,
( 1e cup ks

ric ure is transferred to the cup and compacted by a single tamping of 25 strokes o
c)‘llmlnc.ll measur .

tamping rod. - .
(7 The hammer 1S raised until its lower face 1S 38cm above the upper surface of the aggregate in the

and allowed to fall freely on the aggregate. The test sample is subjected to a total of 15 such blows, eag},
being delivered at an interval of not less than one second. o

& The crushed aggregate is then removed from the cup and the whole of it is sieved on the 2.36mm sieye
until no further significant amount passes.

9) The fraction passing the sieve is weighted to an accuracy of 0.1g (Weight B) .The fraction retained on the
sieve is also weighted (Weight C).

(10) Ifthe total weight of the fraction passing and retained on the sieve (B+C) is less than the initial weight
(A) by more than one gram, the result is discarded and a fresh test is to be made.

PRECAUTIONS :

(1) The plunger is to be placed centrally so that it falls directly on the aggregate sample and does not touch
the walls of the cylinder in order to ensure that the entire load is transmitted on to the aggregate.

(2)  The tamping is to be done properly by gently dropping the tamping rod from a height of approximately
5c¢m and not by hammering action. Also the tamping should be uniform over the surface on the aggregates
so that the tamping rod does not frequently strike against the walls of the mould.

(3) Whilesieving the crushed aggregates through 2.36mm sieve, the sum of the weights of fractions retained
and passing the sieve should not differ from the original weight of the specimen by more than 1 gram.

OBSERVATION AND CALCULATION:

Two tests are made and the ratio of the weight of fines formed to the total sample weight in each testis

expressed as a percentage, the result being recorded to the first decimal place .The mean of the two results is
reported to the nearest whole number as the aggregate impact value of the tested material.

S!I. No. Particulars Sample - 1 Sample - 11
1. Weight of dry sample(A) ASS Yaw| B66- 69m
8 Weight of fraction passing M
2.36mm LS sieve(B) q gm f({ -6q;,,
B ’
3t Aggregate impact value = s 100 qg/{gf 106 %Zﬁié Yico
i j' (2— ' = I 34l
RESULT: LL'}j
Aggregate impact value (mean) = 2 §2 =Y &C/ _ 9 . f)o/
CONCLUSION : a1 R R

(Comment on the result by comparing with standard values.)

DISCUSSION :

Impact v i .
o Wcrl)l ;ha;t:jc :1 E?;:.lrvcd to depend up on the shape of the aggregates in addition to quality of the parent
\ aggregates ide hi i s to i 2
aEEsaiss. geregates provide higher resistance to impact compared to flaky or elongzted
It has been found t I
S e o limi?:t l;'c;: |pajlor|ly of aggregates, the aggregate crushing and impact values are pumerically
impact than to crushing the ,m the case of fine grained highly siliceous aggregates which are less resistan*
» HI¢ aggregate impact values are reported to be higher (on the average by about 5 )than

(70]
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Imp
gogregate crushing valyes The act Test of Aggregate
{ il . - maximu . -
;ments as recommended by [y, ; M permissible ap - .
o Y "ndian Roag ongress (|;{C;Sjﬁ§{:gﬂtc.rmpf:ct values for different types of
> 1S given in the following table.

s No. Tipe of I’m’emenrﬂayer
Aggregare Impact value,

P ater bound macadam (WBM)sub-bas e M %6
-base
5 Cement concrete, base cm\ 50
o \‘__

|
3 _(i WBM base course with bitumin ; g
e —— ous surfacing T

(i) Built up spray grout, base course 40

1 Bituminous macadam, base course

P (i)  WBM,surface coarse =
(ii) Built up sray gront,surfacing coarse
(if) Bituminous penetration macadam
(iv) Bituminous macadam, binder coarse 30

(v) Bituminous surface dressing

(vi) Bituminous carpet

(vii) Bituminous or asphaltic concrete

(vii)Cement concrete, wearing coarse’

Ho.wever, thls.test - commonly used-for deciding the suitability of soft aggregate in base course
construction. A modified impact test may be carried out to find the wet impact value after soaking the test
sample. The following table gives the recommendation of different agencies in this regard.

Condition of the sample Maximum aggregate impact value, percent
Sub-base and base Surface course
Dry - 50 32
Wet 60 39
REFERENCE :
gates of concrete; mechanical properties.

(1) 1S: 2386(Part —IV) — Methods of test for aggre
rious types of construction methods] IRC.

(2)  Tentative specification [for va . -
for construction of concrete roads ,IRC: 13

() Standard specification and code of practice

SHORT QUESTIONS : ,
L. , , ss of the aggregate : X
What do you mean by toughne f < o el ‘f[“7 prof el o q/ a ok Q/

[o nopsd | M{’&. qﬁ

Ans,

. s test ?
i’n What is the significance of impact ”::j ICSEJ il ,Pfta / bl o tp a0 oA 4,.[\_; oo /
) Wi p'lw ynuwﬂ/ﬂf , Sehm  on Lot 4
T el ot PR LT "
79Mq alo owd : W U Ao peakd |

my Adf
O - Lys [0

a PP
do s 0?9}.‘??@/\’ } smalee pe ce

NPT o~ & Al
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3 If aggregate impact value of a sample is 23 and that of another Sample of aggregate is 38, whic,
. One

is better suited for use as a surface coarse and why ?

Ans. Ty i /ﬁcé’ va)ul_ of darple UL UGfbn 4 40y Fon,
~ A cedeg aps '
w o duye e be cao 01 U leptfok.,,

éw noGd  corylno chon

4.  How does the toughness differ from the compressive strength?

A Tl Gy rogale tmpad Vel o Gvor 2 rolahno oo wa
of Lho meLTrre of w. a@grogide of Suddesn sha,f
On tmpPlee  pher W Lomo aggro gede i ey
[{r\ahn CH resSfong - fo o & Compneet  Stovgl,

5.  What should be the desirable limits of aggregate impact value for the WBM surfacing course and
WBM base course with bituminous surfacing?

A Tho duprat b LAinv} co gregeet unp J vale,
jo» Ho quon At @ Lot -V 307 £ olsbi few

Conrrad o/ tHr b1 chen $A 5ava) ‘g Haoy

Signature of the Student

Date: ..cvrereerevernnnnn, Roll No:

7]
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