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Estimation of concrete strength by non - destructive combined

“method and its application

Hyuk Sang Hahn*

abstract : The purpose of this report is to obtain a practical expression for estimating the
compressive strength of concrete using the non - destructive method of testing combining
rebound number and ultrasonic pulse velocity at the construction sites for obtaining hi-
ghest accurracy in predicting the compressive strength.
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Log S=Av+BR—C

S : Cube?) %7 = (KN/en)
V : Pulse velocity(Km/sec)
R : Rebound number

A. B. C : Constant
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Fig. 1 Correlation graph for combined pulse
velocity/rebound index methods if
standard concrete is used.
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Table 1.—Comparison between actual and predicted strengths using the ultrasonic pulse
velocity and the rebound hammer

Difference between actual and
Actual Predicted compressive strengths predicted values, percent
Nature of compressive Pulse velocity | Rebound hammer Rebound
concrete strength Combined method only only Combined Pulse hammer
Projcet tested psi__ kg/edl | psi kg/o | psi  kg/el | psi  kg/om | method | velocity only
Industrial { Lab specimens| 2160 152 2135 150 2800 197 2475 174 -2 +29 +15
building | In situ 2065 145 2445 172 2875 202 -
Tower Lab specimens| 1140 80 1310 92 1720 121 1750 123 +15 +51 +54
block In situ 1280 90 1735 122 1680 118
Precast Cores 5645 397 6145 432 6855 482 7795 548 +9 +21 +38
factory | In situ 5975 420 6830 480 7540 530 +6 +21 +33
Precast | Cores 2420 170 2630 185 2960 208 3015 212 +9 +22 +25
factory In situ
Frame Lab specimens| 4495 316 3870 272 4055 265 4255 299 —-13 —16 =5
In situ 1850 130 2065 145 1920 135
Hotel Cores 925 65 855 60 895 63 1310 92 -8 -3 +43
In S.ltu s e e ' s e aes . vee
Prestressed | Specimens 7540 530 7255 510 6685 470 8535 600 —4 —11 +13
beams | Cores 6375 448 6445 453 5735 403 7200 506 -3 —-10 +13
In situ 5945 418 5645 397 6900 485 -5 -1 - +8
Chemical | Specimens 3243 228 3200 225 3825 267 2890 203 -1 +17 ~—11
plant In situ 2900 204
Source  Ref. 124,
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x=Rebound number

b= Constant



BRI BR R R G Lk

Table 2. Difference between core, rebound test and combined method

E&% HE| mgunay | veuasy | AgEs 2R HD)
dy | 2o | £2 ¥R A =
km/sec kg/ctt |PROCEQ|3]7)4a| JIS |3]17)41b{PROCEQ|3]71%a| JIS |31714b
1 3.73 30.3 160 160 161 210 152 0 +06 | +31 -5
=M% | 2 | 375|330 | 160 | 175 | 164 | 245 | 167 | +9 | +25 | +53 | +4
g 3 3.68 31.2 160 157 155 222 157 —2 —31 +39 —2
4 3.65 29.8 150 148 152 203 149 -1 +13 | +35 -1
5 | 348 | 272 | 130 | 119 | 132 | 170 | 135 | —8 | +15 | +31 | +4

*+ 5.3 93] A @2 (Ultrasonic pulse velocity+Rebound Index)
PROCEQ*4] : LOG fc=1(0.3794 Vc+0.01149R —0.5688) X10.2(r*=0.83)
%3]71¥a : fc=114.4Vc+0.208R—272(r?=0.88)
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Fig.2 General distribution curve for ultra- Fig. 4 General distribution curve for com-
sonic pulse method : bined method
20
X 15t
N =101 § I
= 4.4 E
® 10
1 =i} FAYE HFIAZAE 7Y dE
nEFd Ze gt Xe Be g &3
Hol JEE ol FR9 AXE 131% %
J] o]7] 9% T AUt ¥PFn e
B b e —g T, M= wSlER] g% "}%1“]14

FEE. WP (%) NS B2 ER ¢ A2EF =& dy
Fig. 3 General distribution curve for schmit E3JAloA HAAE 1 Y= FHo|n E3] 47
hammer SEg o] Y|, Anvilol 23 Calibrations

_38_



B AA el o9 FAAERE Brheh 1 &8

S AAF oL Pz EF3I olHF 7N1EH
A Hol & AYHA &3 o dEAE
AAE A A FAE 2YE =YF
of wel FAE FA gt A7HA
FARE o8t A EA e}t EFARTY "t
Zo] dojuta YRS E F Uth

A v g AAbe] o3 FFYES F
AAAE Y3l e E F U=dHE @3
A A FAAE o] &3t AU o)A o] o9
3 B A dFEIAYEANN ZolE A
sto] FZojo} v A FX e} BAAFE, 3
3l 7R A= gkl A 83 AL} Regre-
ssion Equationg T3t AR&3t= o] 7}
F FAAEE Y F e Wyolzta 3}

Ak,

#9182 Vol. 12, No. 1('92)

References

1. Quality Control of Concrete in Prestres-
sed Elements by Non-Destructive Tes-
ting Methods
I. Facaoaru
P. Popescu
G. Stamate
M. Tannenbaum

2. Non-Destructive Testing of Concrete in
Romania
I. Facaoaru

3. Testing Hardened Concrete : Nondestru-
ctive Methods American concrete insti-
tute monograph NO.9

_39._



