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An Experimental Study on the Period of Cold Joint Occurrence Effecting Shear

Bond Performances of UHSCC

Min-Seong Kim', Hyun-Min Yang’, Han-Seung Lee’ * Keun-hee Cho"

Abstract: The purpose of this study is to evaluate the performance on the compressive bonding shear strength of ultra-high strength steel fiber reinforced
cementitous composites(UHSCC). As a result of compressive bonding shear strength through Direct shear test, It was found that the
specimen(150X 150X 150 mim) of NC(Normal concrete) + NC showed similar compressive bonding shear strength at whole experimental level. On
the other hand, the specimen of UHSCC+ UHSCC showed decrease of compressive bonding shear strength from after 30 minutes of the retarded
placement than 0 minute. As a result of analyzing failure mode of bonding interface, It was found that the specimen of NC + NC showed mixed failure
at whole experimental level. In case of the specimen of UHSCC + UHSCC, it showed interface failure from the specimen that are 30 minutes, 60 minutes
and 90 minutes of delay of concrete placing. As a result of analyzing XRD test in terms of the placement interface on the specimen of NC and UHSCC,
relatively much amount of SiO, was detected from the specimen of UHSCC than that of NC. It is judged that the most of main components of coating
film shown in the specimen of UHSCC is SiO-. In conclusion, it is judged that UHSCC which is made from after 30 minutes of delay of concrete placing
is unable to be used as structural member because of deterioration of bonding performance. From later study, it is judged that the improvement of
bonding performance from the part of cold joint occurrence is necessary through the interface preparation method.
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Table 4 Mixing design of concrete

Table 1 Physical characteristics of cement

Classification Density(g/cm®) Fineness(cm?g)  Stability(%)

OPC 3.15 3300 0.08
Table 2 Chemical characteristics of cement
Classification SiO,(%) AlLO3(%) MgO(%) SO5(%) CaO(%)
OPC 20.89 3.55 3.11 3.50 57.41
Table 3 Characteristics of aggregates
. . Maxllmum Density ~ Absorption Fineness
Classification size (glem’) %) modulus
(mm) ° (F.M)
Fine aggregate 5.0 2.6 1.45 2.16
Coarse aggregate 25 2.68 1.03 7.05
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NC(30) 40 45 188 467 0.0 0.0 0.0 0.0 0.0 0.0 746 907 0.09 0.0
UHSCC(180) 22 - 178 783 235 59 8 78 39 196 862 0.0 26.11  0.79
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Table 5 Experimental factors and levels

Classification Delay time of List of
(MPa) concrete placing(min) measurement
180+180 ino ti ;
............................................ 15 30 6o oo Settingtime, Directshear test,
30+30 Compress strength, XRD

(a) Mold (b) First cast-in-place

Photo 2 Cube specimen
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Photo 5 Specimen design of direct shear test
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Table 6 Result of slump and slump flow

Classification(MPa) Slump and Slump flow
30 MPa+30 MPa Slump 163 mm
180 MPa+180 MPa Slump flow 706 mm
0.06
—=NC
0.05
=+—UHSCC
0.04

0.03

0.02

0.01

Bleeding capaclty(cm3/cm2)
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Time(min)

Fig. 1 Bleeding capacity according to time
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Fig. 2 Initial setting time and final setting time of UHPC

Table 7 Penetration resistance value of UHSCC

Penetration Resistance Penetration Resistance

Time(h) Value(MPa) Time(h) Value(MPa)

1 0.15 9 32
2 0.22 9.5 4.05
3 0.33 10 11.5
4 0.43 11 18.7
5 0.55 12 24.9
6 0.81 13 30.6
7 1.28 14 50.5
8 1.7

Table 8 Result of compressive strength

Type Maximum load(kN) Compressive strength(MPa)
248.5
NC 239.4 30.7
234.1
352.4
UHSCC 361.8 180.9
349.9
Qolukan, of 12413+ 28 MPaE WHE3H= F20] ofuh
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Fig. 3 Bonding shear strength by retardation time of placement
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Fig. 4 Ratio of measured bonding shear strength by delay time of
concrete placing to continuous specimens(7/7")
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Table 9 Result of shear bond strength

Shear bond
strength(MPa)

Put-off time Maximum load
(min) (kN)
205.5
0 240.7 11.3
314.6
253.0
15 246.1 11.7
293.2

Type

30 MPa 304.2
+ 30 332.2 13.6

334.8

60 383.0 16.7
409.7
291.3

90 354.2 14.7
349.3
1696.8

0 1700.7 77.0
1798.7
961.1

15 1698.7 62.4
1553.2

180 MPa 933.8
+ 30 1180.3 55.1

185.7

60 373.0 15.7
501.1
408.9

90 405.0 16.7
314.6
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Table 10 Mode of crack for concrete

0 min After 15 min After

30 min After 60 min After 90 min After

30 MPa+30 MPa
(NC)
Non-interface Non-interface Non-interface Non-interface Non-interface
destruction destruction destruction destruction destruction
180 MPa+180 MPa
(UHSCC)

Non-interface
destruction

Non-interface
destruction

Interface destruction

Interface destruction

Interface destruction
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Table 11 Surface description according to time

NC UHSCC

0 min

No change compared with Omin ~ Generating the coating layer

30 min

Generating the bleeding Generating the coating layer
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------------------------------------ )
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Fig. 5 X-ray diffraction patterns of NC and UHSCC
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