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The aim of the research is to evaluate the feasibility of durometer for assessing setting time of the concrete by comparing
it with the currently used proctor penetration test method to improve the surface finishing timing determining method
generally determined based on the experience of the worker. As a research result, the correlation between suggesting
method using durometer with currently used proctor penetration test method was high enough. Hence, on the surface of
the concrete, the initial setting time and the final setting time could be designated as 41 HD with Ctype, and 11 HD with
D-type, respectively. Therefore, the durometer can be used as a portable setting time evaluation device with the easiness of
handling and measuring for determining concrete surface finishing timing quantitatively.
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Table 1. Experimental plan

Table 3. Physical properties of cement

Test items Variables
W/B (%) -+ 40
Target slump flow . 6002100
(mm) 1
Mixture i
Target air contents 45415
(%)
+
SCMS(FA .BS) 4 | -0, 10, 20, 30
replacing ratio (%)
* Slump flow
Fresh concrete 3 * Slump
+ Air contents
Experiment * Proctor
variable Mortar 3 + Durometer type C
Setting
time Durometer type D
* Durometer type C
Concrete 2
* Durometer type D
2.2 M 21z

= 50l AKZe! OPC & =i, Esitiize Lol AErxel A

2t Mz9| =2|X §E2 Table 2~62t 2Lt

= 0[S AE

Table 2. Mix proportion of the concrete

e [w w1y =
ratio(%) (kg/m’) (©%) | (©%)
0 s3] - | - [ 844 [ 880 | 038 | 003
10 371 | 21 | 21 | 839 | 875 | 046 | 0.04
0 |50 [ a1 | a1 | e | e | 042 | oo
30 28 | 62 | 62 | 831 | 866 | 040 | 0.04
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Compressive strength(MPa)
28 days

Type Density Blaine
P @en’) | @) |3 days | 7 days

I (OPC) 3.15 3390 24.8 393 56.9

Table 4. Physical properties of aggregate

Water . .
. . . Passing ratio of
Density | Fineness | absorption .
Type 3 . 0.08 mm sieve
(g/enr’) | modulus ratio %)
%) ’
Fine aggregate 2.56 2.76 2.03 2.83
Coarse aggregate | 2.67 6.68 0.58 -
Table 5. Chemical and physical properties of fly ash
Density Blaine ILOSIZ;nf Si0; Humidity
@om) | (em¥e) | %) %)
(%)
2.21 3520 4.60 52.3 0.13

Table 6. Chemical and physical property of blast furnace slag

Chemical composition(%)

Density | Blaine ?Os,ii:; Humidity
(gem?’) | (cm’/g) gl(q;,) (%) |MgO|SOs| Cl | Sio, | CaO

2.90 4254 1.91 023 |5.26|1.950.002 | 34.20 | 42.50

2,3 Mgy
2 ool oz MM Z32|EQ| MAe Fig. 19] &
off et &AlsHACE
20 rpm 30 rppm 40 rpm
Cement Dry
4 L
. miing Concrete .
Fine aggregate + N Dis-
+ = | Water | = = | charge
Sp
Coarse +
aggregate AE
30 sec 60 sec 90 sec

Fig. 1. Mixing sequence of concrete
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Fig. 2. Proctor
penetration
resistance tester

Fig. 3. Durometer C, D type

Measuring
needle

Fhysical force

Y

N
Reboundary force by
measure substances

Fig. 4. Measurement of surface hardness by Durometer

Table 7. Test results for fresh concrete

SCMs | Slump Air Setting time
ratio flow Slump contents
(mm) Initial set Final set
(%) (mm) ()
(m.) (m.)
0 695 270 3.1 8h 10m 12h 5m
10 610 270 5.7 10h Om 14h 5m
20 640 265 5.8 10h 10m 14h 30m
30 565 260 5.7 11h Om 15h 40m
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Fig. 5. Penetration resistance with elapsed time
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Fig. 7. Hardness by Durometer C type with elapsed time
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Fig 9. Relationship between penetration resistance and hardness
by Durometer in mortar
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Fig. 8. Hardness by Durometer D type with elapsed time
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10. Hardness by Durometer C type with elapsed age in
concrete
35
Concrete = OPC 100
® SCMs 10
,,,,,,,,,,,,,,,,,,,,,,,, [Final set]......cc.........| 4 SCMs20|.
v SCMs 30
Durometer D Type
Y=2.245x+1.289
(R=0.9005)
Durometer C Type
Y=0.090x-0.201
(R=0.9464) A
1 1

20 30 40 50
Durometer (HD)

12. Relationship between penetration resistance and hardness
by Durometer in concrete
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Fig. 11. Hardness by Durometer D type with elapsed age in
concrete
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Fig. 13. Relationship between hardness by Durometer in mortar
and hardness by Durometer in concrete
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