
I SLllrt i el 7 tA ^9 J-8\tg8 :i' -i9 -'1j

(. ) r ) 'l \ \ Q[=

::

INTERNATIONAT

EED

Dcte dh fup, 2ot6
enue Cqiro, Egypt



Paper lD: ISD-RIETEGYP-06076-02
.II 

-.-.r€D

a

Internationaf Conference on Qgcent Innovations in

Engineering anftecfr.nofogy (CWEQ fretfin Cairo, Eflpt

on do Jub 2016,



z{ (}il;

Event

Corporate Address
IRAJ Research Forum
Institute of Research and Journals
PlotNo- 161, DharmaVihar, Khandagiri, Bhubaneswar, Odisha, India
Mail : info@iraj.in, www.iraj.in

. FIR{}CHEETNGS OF

. ESTiRD
E I'J'f' Fi [ThI A"['I (}NA I, (;QN FHTTENCE

Cnxno, Eqvpr

iseNl- gi g-9g-86083 -4g -4

In association wlth

Date of Event:
06tr'July,2016

d



ESTIMATING OF COMPRESSIVE STRENGTH OF DIFFERENT
TYPES OF CONCRETE BY NONDESTRUCTIVE TEST-S 

'
TANIS A. M'HAMAD-AL',2MA'EN D. ABDULLAH,.AqEEL H. .HKHEI*ER

E-mail: ranismohamadali53@1thoo.com,2nazetd)gl@gnrail.com,3aqeerbivil@yahoo,com

I.INTRODUCTION

Several national and international standar.ds r.ecognize
the various non-destructive tesf method, u, ,uit^bl.
and indicative Il]. Basically, most test methods
measul'e some other pr.oper.ties of concrete than its
strength, but the .evaluation of in_situ' concr.ete

or aspects that is
resistant patt in
and changes the

II. EXPERIMENTAL PROGRAM

In older to achieve th-e aim of the study, 24 lnixes
(144 specimens) ale designed, pr.epar.ed and tested fol
fresh and hardened normal u,eight and light weight
concl'ete.

A. Moterials
Oldinaly Portland cement with specific glavity of
3.15 and Blaine fineneSs3200 cm2/gwas uied. Table
(1) plesents the physical pr.opelt[s and chemical

' B. Mix Proporlions
Details of the mires are shown in Table (4). Thecoalse 

1 100kg/m3 ).'tglm: ;'.1:
0,4 fol The
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Estimating ofcompiessive Strength ofDifferent Types ofconcrete by Nondestructive Tests

C, Preparation Specimens and Test Methods
Standard l50mm cubes were used to dbtermine
compressive str.ength at ages 7 aytd 28 days, The
compressive strength for each specimen represents
the average of compressive strength of 3 cubes. All
samples were demolded after 24hrs. marked and
cured in water until testing age.

two opposite smooth surfaces of the cube. thus atotal
of 10 readings were taken on each cub'e, the final
reading of rebound number of each mix was therefore
the average of 60 r'eadings. The ultra-sonic pulse
velocities of the concrete cubes were measured
according to [9] using tr.ansducers
with fi'equen shown in Fig.(2).Two
readings on e measured(using the
opposite smo e cube), Thus each mix
result of ultrasonic pulse velocity represents an
average of twelve readings,

steel fiber ratios were A, 0,25, 0.5 and 0.75o/o of
conclete volume.

Table ( I ): Physical pr.operties ahd chemical
composition of cementc0mposltlon oI cement

PI'IYSICAL PROPORTITS

Sitting time(rnltr)

n tia t5rl
F nn 240

Conrpresilve strenEth (Ml,e)

Tdays 22.7
28dnyg 30'!

Srrecific sudace, l)laino.c,il',/B g2OO

C14EMlcAL ANr,tiYsls.%

Lirrc (CdO) 02.00

Srlrcd (stU?) 2L00
Alumlna (Al2O!) 5,26

lron Oxlde (FerOr) 3.00

Mn3^esle (MEO) 2.7(l

Svlfota (SQr) A.1O

Loss on tgnttron (Lot) 1.1u
lnsoluble residue (l.R,l 0.t'0
Lirne s{turatiotl facto. (L,S.F) 0.92

Figure (2)r UpV test

III. RESULTSAND DISCUSSION

the test results obtained ii.om this investieation ar.e
summarized in Tables (5)'and (6), The disJussion of
the effect of studied parametel.s on the compressive
stlength, rebound number and ultra-sonii ouise
velocity is presented in the following afticles:

A, Rebound number results
Test lesults show the effect of coal.se aggregate
content and fiber content on the rebound number of
NWC and LWC in addition to the relationshio
between lebound number. and compressive strength is
investigated as described in following sections:

B. Effect ofrtbirc conrent on rebound number
From Fig. (3), it can be noted that increase in the
fiber content causes an .increase in the rebound
number clearly in the lightweight concrete more than
it is in normal concr.ete, The incl'ease in the rebound
numbel due to fibers in the 28 days was mor.e than in
the 7 days,

Tdble (2)t Grading of the coalse and fine aggegate
used

SieYe

st?e

mnl

Coarte agre(alt iineaggrrtate

Sravel Aslill

irJinB $
63

Therncstone

Pi$ing{9il
ASTiI (33C

JieW

mm
6$ing lt:

a5Ttl C3l

lirnitl

100 101 lut ic0 9,5 tfr IW

l9 97 901m 9i 9C1m 475 91 95-100

95 17 2n.55 l0 50 236 8N 8tr100

4?5 2 010 l1 l5{ n 50-85

2lb c5 060 45 25 60

030 lt F3t

Table(3) Physical pr.opefties of lightweight coarse

Figu.re (1): Schmidt hammer test
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.Estimating of Compressive Strength of Different Types of Conorete by Non'destructive Tests

Table 4): Mix Dropoftions of all mixtures nofinal weisht coafse

Type of concrete
Max
No.

CoaIsg
aggr€gate

. Rglm-
C€ment
kg/mt

Sancl

kg/m'
WC
kg/m'

Water kg,/ml sP of
cement %

Flber
content %

NSC

I

1000 527.4 670 04 208 0

0

0.25

l 05

4 075

)

1050 . 462 70,3 o4 184 055

0

o 025

7 05

B o.75

9

1100 402 7 37,O 04 100 15

0

10 025

lt 05
075

LWC

1l

295 527 670 04 208 05

0

L4 o25
05

075

310 462 703 04 184 08

0

r) 25

05

?0 o75

7.1

l2l 402 7)7 04 160

tl

22 0.25

23 0-5

24 o75

C, Effect of coarse qggrcgatg content on rebound the ploposed methbd for the estimation of the

numbel concrete complessive strength with different rebound
From Fig. (4), it cail be observed that, fol al1 fibels numbers.
content in NWC, the rebound number increases as Fol LWC containing fibers, the Equation "(3)" and

coarse aggregate content increases but for LWC, the "(4)" were proposed to estimate the compressive
rebound number decreases as aoarse aggregate strength aI7 and 28daysfhom reboundnumbervalue
content increases, This is due to the hardness of the lespectively as follows:
concl'ete sul'face depends on the hardness of coarse Fcu: compressive stlength of conclete(Mpa)
aggregate used in a mixtule, RNI Rebound number

Fcu= 0,983RN +3.242 (7 days) ...,,,...,,,.,(3)
Fcu= l.061RN +s,127 (28 days) ....,.......(4)
Figs.(6-c) and (6-d) shows the lelationship between
the measuled versus the estimated values fot' the
LWC compressive strength with different rebound
numbers at ages 7 'and 28 days respectiveiy , The
piotted data confirm the reliability of the proposed
method for the estimation of the concl'ete
compressive strength with different rebound numbers.
The predicted compressive stlength values at'e in a

good agreement with those obtained fi'om test.

E. Ullrasonic pulse velocity resull
Test results presented in Tables (5) and (6) show the
effect of coarse agglegate content and fibels content
on the ultrasonic pulse velocity of NSC and LWC. In
addition lo the relationship bqtween ultrasonic pulse
velocity and complessive strength is investigated as

described in following subsections:

F, Effict ofJiber content
From Fig. (7) shows that, increase in the fiber content
causes an increase in the ultrasonic pulse velocity in
the light.concrete and normal strength concrete, The

D, The proposed Rebound number - compressive
strength relationsldp
Figure (5) reveals the lebound number - compressive
strength relationship for NWC and LWC at ages of 7
and 28 days. It is observed a good cot't'elation
between complessive strength and t'ebound number
for NWC and LWC mixes containing tibers
regardless of the difference in coarse aggregate
content, The proposed relationshlp between cube

compressive strength and the rebound number is

expressedas given in equations "(l)" to "(4)" below.
For NWC containing fibers, the Equation "(l)" and

"(2)" were proposed to estimate the compressive
strength aI 7 and 28days from lebound number value
respectively
Fcu: compressive strength of concr€te(Mpa)
RN: Rebound number
Fcu = l,286RN - 12.93 (7 days) .,.,,...,.,,.(l)
Fcu = 1,368RN -r2,98 (28 day9.,., . . . .,.,,, ..(2)
Figures (6-a) and (6-b) show the lelationship between
the measured versus the estimated values for the
NWC compressive strength with different rebound
numbers, The plotted data oonfiqm the reliability of
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Estimating ofcompressive $trength ofDifferent Types ofconcrete by Nondestructive Tests

increase in the ultrasonic pulse velocity is same for
the 28 days and the 7 days.

.22-0

z 1.0

20.0

40n

18.0

17.O

G: Effect ofcoarse aggtegate contenl
From Fig. (8) it can be observed that for all fiber
contents in NWC, the ultrasonic pulse velocity
increases as coar.se aggregate conteni increases but
for LWC the ul
increase in the
is more than in
show the relati
the estimated values for. the compressive strength
NWC containing fibers with different UpV. The
plotted data confinn the reliability of the pr.oposed
method for the estimation bt. ttre concrete
complessive strbngth with different UpV, For LWC
containing fibers, the Equations ,'(7)', and "(g),, were
proposed to pr.edict the 7 and 28days compr.essive
strength fi'om respectively lIpV values
Fcu: complessive stlength bf concrete(Mpa)
V: Ultrasonic plus velocity
F cu = 1.269 e0.84 lV (7days).....,.,..,...,...(1)

u
>r
F
cl
b
o
.o
F

z
E
tr
8

.G
IJ

(!
o
m
N
h
qJ
E'
E
3z
E
tr

s
qJ

d

27.O

26.0

25,0

24,0

23.0

22,0

21.0

2Q_O

42,t)

41.4

*'T'-""*'----r'--'

0 l'r.25 0^5 b]5
Fiber(pntent o/o

. (A)

0,2 0,4 0.6

FlberContent %
(B)

Table (5): Compressive strength, r'ebound number
d ultrasoni

40.0z
fi:roi^
{.ran
F

37,0

"JD II

_-1\.U

Table (6): Compressive strength, rebound number
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Figure (3): Rebound number Fiber content relationship for (a.1
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?n 1 28 28

3,18 0 ztl 291 18 4 22.1 I 340 3925

348 025 225 306 18,9 r3,0 3 376 t 001
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l, The rebound number increases as
aggregate content increases for NSC
LWC the rebound number decreases,

6.

The rebound number increases as fiber content
increases clearly in the lightweight concrete
more than in normal weight concrete and this
increase in the 28 days-more than in the 7
oays.
The increase in the fiber content causes an
increase in the ultrasonic pulse velocity in the
light eoncrete and normal strength concl'ete
and this increase is same for the 28 days and.
the 7 days,
It can be observeil that for all fiber.contents in
NWC, the ultrasonic pulse velocity increases
as coal'se aggregate content increases but for
LWC the ultrasonic pulse velocity decreases,
The influence oftype and amount ofaggregate
and steel fiber is very important and cannot be
negiected for acculate pr.ediction of
compressive strehgth of conclete based on
rebound number and ultr.asonic pulse velocity.
The good relationships were obtained from
curve fitting for the results; therefore the
proposed equations can be used to estimate
compressive strength of normal and
lightweight concrete, The predicted
compressive strehgth values are in a good
agreement with those from ihe experimental
tests,
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Figure (10): Actual compressive strength valuoe pretlicted ones
at different ages for different concrele 4ixes depending on

UPV results :(a) NWC at7 days (b) NWC at 28 days(c) LWC
at 7 days (d) LWC at 28 days

CONCLUSIONS

From the test results obtained in this study the
following conclusions aan be dl.awn:
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