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ABSTRACT

The present paper is intended to investigate the influence of materials such as cement, mineral admixture and
aggregate, on the estimation of compressive strength by P type schmidt hammer. According to the results, the
materials of concrete, such as the types of cement, the replacing ratio of mineral admixture, the kinds and
maximum size of aggregate, hardly influence on non-destructive test by P type schmidt hammer except for alumina
cement, hence, P type schmidt can be applicable to most of the concrete with a wide range. Since the correlativity
between the rebound value of P type schmidt hammer and compressive strength is very favorable(above coefficient
of correlation 096) regardless of materials, it is considered that compressive strength can be estimated
comparatively exactly by P type schmidt hammer. The estimating formula of compressive strength by rebound
value are derived from this experiment as following.

- Horizontal strike : F. = 0.765RH - 5.74 (R=0.960) - Vertical strike : F. = 0.793RV - 866 (R=0.959)

Keyword : P type schmidt hammer, estimation of compressive strength, material factor, kinds of cement,
replacing ratio of mineral admixture
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Table 1 Experimental program

Factors Levels

W/C (%) 2| 45 55

Mixture | Slump (mm) 1| 150£25

Air content (%)| 1| 4.5%15

- Ordinary portland cement
Types of + Ultra high early strength

cement cement (UHC)
- Alumina cement
- Blast furnace slag
Material | Admixture (%) | 6| powder(0, 20, 40 %)
factor - Fly ash (0, 10, 20%)
Kinds of
aggregate
Maximum size
3
of aggregate

3| Granite, basalt, lime stone

10, 20, 25mm(Granite)

4 Slump, Slumpflow

Fresh concrete . -
Air content, Unit mass

Experi - Compressive strength

-ment 1, 2, 3, 7, 28, 91days)

item Hardened 2| - Rebound value of P type
concrete

schmidt hammer(1, 2, 3,
7, 28, 91days)
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Table 2 Mixture proportions

AE Binder Unit weight(kg/m®)
w (l‘%/ S/al 1 o |Asare
@) | m3 |59 (/02) Cement |2 | 8% C| S| G|FA|BS
OPC 378778964 0| 0
UHC | - |G-25|378779964 0| 0
AMC 379773959 0| 0
BS20 302776963 0| 76
BS40 | . .. |227774960 0 |151
45 | 170 | 451 94| OPC | Fat0 | &% 34779958 38| 0
5 FA20 3094766 951| 76| 0
_ |B-25|37d779991 0| 0
oPc L-25 | 379774977 0| 0
_ |G-10|37977d9%6 0| 0
OPC G-20 | 378774966 0] 0
OPC 309857943 0| 0
UHC | - |G-251309854940 0] 0
AMC 309854938 0/ 0
BS20 247859941 0| 62
BS40 | . .. 189853939 0 |124
55 (170 48| 03] OFC | Fa10 |52 |o7dssdes] 31| o
FA20 247847939 62| 0
_ |B-25(309851968 0| 0
OPC 1-25 [309857954 0] 0
~ 1G-10|309857943 0| 0
OPC G-20|30d 857043 0] 0
* AE water reducing agent
G ! Granite, B : Basalt, L : Lime stone
Table 3 Physical properties of cement
Sfitrigg Compressive
Type Density | Blaine |Soundness (rmin) strength(MPa)
YR (g/em®) | (em¥g) | (%) :
Ini. | Fin. 3 7 28

days|days|days

OPC| 315 | 3522 0.16 209 | 353 {21.8|31.1(40.0

UHC| 3.08 | 6035 1.0 130 | 250 {31.244.4|52.4

Table 4 Physical properties of alumina cement

Density | Blaine Chemical content(%6)
(g/cm®) | (cm”g) | Ca0 | ALOs | SiO; | TiO: | FeOs

3.03 4,349 36.06 | 53.08 | 3.63 3.05 | 1.23

Table 5 Physical properties of fly ash

Densit3y Bla%ne LOI Cosmtrpe;egstsrllve SiO2 | Moisture
0, Q, 0,
(g/cm”) | (em/g)| (%) ratio(%) (%) |content(%6)
222 3,850 42 92 67.5 0.2

B=EAESE| =EE M163 45(2004)



Table 6 Physical properties of blast furnace slag
powder .

1 Q,
Densi y Blaine Chemical content(%6)

(g/cm) | (cm¥g) | MgO SO3 Ig-loss | Chloride
gem e o) | e (%) | ion(%)

291 4,463 5.90 2.78 0.05 0.001

Table 7 Physical properties of aggregate

na | Py || Yt o i g
Fine aggregate| 2.60 2.80 1.17 1,622
Granite] 2.64 6.90 1.20 1,526
coarse Basalt| 271 | 711 L77 1,502
gate | Lime | 9q7 | gq3 201 1482
stone
23 Aguk
2 Ao Aoz WA, Favley] E3e 74
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71% N#8S KS F 421, 99 {ASTS F 24099
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2 48429 ARG KS F 2406 78 94 100ton

Vertical strike
Fig. 1 Striking direction of P type schmidt hammer

Horizontal strike

Fig. 2 Striking position (unit:cm)
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Table 8 Experiment result of fresh concrete

Binder Kind and Slump | Air Unit

\2\7;1)3 Admix- | size of S(hlmr;? flow | content | weight
0 | Cement | {7 | aggregate mm | (%) | (kg/m’)
OPC 154 | 245 5.3 2,260
UHC - 140 | 240 35 2,308
ALC 14.0 | 248 3.0 2,325
BS20 G-25 160 | 267 3.0 2,321

BS40 170 | 276 42 2,321

45 FA10 175 | 285 47 2,260
FA20 170 | 265 35 2,306

OFC B-25 | 150 | 261 |5.7(4.7)| 2,337

B L-25 160 | 267 4.5 2,349

G-10 170 | 283 5.1 2,321

G-20 160 | 268 44 2,330

OPC 153 | 257 5.0 2,210
UHC - 137 | 228 4.4 2,264
ALC 130 | 223 3.1 2,272
BS20 G-25 170 | 286 42 2,291

BS40 170 | 288 35 2,288

55 FAIL0 173 | 272 | 45 | 2239
o FA20 175 | 280 3.7 2,250

PC B-25 | 168 | 271 |55(45)] 2,284

_ L-25 170 | 283 4.1 2,299

G-10 173 | 278 6.0 2,281

G-20 168 | 270 5.0 2,290

() : Application of aggregate correction factor
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