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Abstract

Structural performance and durability of ultra high performance concrete could demonstrate optimal
performance when unity was kept. Accordingly, it is necessary to involve the characteristics and quantitative
surface treatment at the same time in order to retain oneness of Ultra-High-Performance Concrete(UHPC)
according to construction joint occurrence. Therefore, this study derives a reasonable surface treatment method
in a material’ s point of view through the shear adhesion performance evaluation according to the construction
joints surface processing method as a part for securing the adhesion performance of the construction joints when
casting UHPC. 180 MPa of required average strength was used for mix of UHPC and surface treatment method
was set to totally 7 level that MN, GR-10-0, GR-20-0, GR-30-0, SH-30-5, SH-30-10. After the specimen were
manufactured to a size of 150x150x150mm, Direct shear test was performed to evaluate the shear adhesion
strength. As a result, it was confirmed that the adhesion performance was improved when executing a surface
treatment for the construction joint interface and standard of failure mode of specimen was over Type C. Also,
It was considered that interface of cross section and depth of concavo—convex should be concerned.
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Table 1. Experimental factors and cases

Experimental factor case Number of levels

Strength of concrete UHPC 1
(Proportioning strength) (180MPa)
MN
AC
GR-10-0
Surface treatment method GR-20-0 7
GR-30-0
SH-30-5
SH-30-10
T-S-8
Type of interface ‘—1 \—l Slope of shape
MN = Monolithic placement  Size of shape 0=0°
AC = As cast surface 0 = Qi 5_50
GR = Groove 10=10mm 10=10°
SH = Shea.r key 20 2 20 mm
30=30mm

Figure 1. Overview of specimen notation
ARAAEE A ES] AU LY, Size, =2
oo, ol mE s A AE =
Table 104 “SH-30-5"¢] 7%, A ¥4l SH= AHA]
wp, A 302 @0 Size, BHX|a} A1 3ol
Zeg o,

2.2 A8 A

2.2.1 A4 A=
ARIEE HIF- 3.159] =] HAR B EEHE AHE
S AREsI o, ofof wE AR sfobd 244 Table
33t gt ERE & Aol A AR A 0.5mm ofs)
O Tk RS AR, w2 EAle AN Ee

Table 2. Concrete mix proportions

Unit weight (kg/m®)

Antifoa

) AD ming

w/B W c Filler Expansive SPergulgge Zirconia Steel fibers  Steel fibers S (kg) agent
admixture agent 9 silica fume (16.3mm) (19.5mm) (kg)

0.14 178 783 235 59 8 196 39 78 862 26.107 0.783
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Table 3. Chemical composition of binder

(Unit = %)
Division SiO» AlLO3 MgO TiOo SO3 Ca0o FesOs Na,O KO CZO etc. lg.loss
OPC 19.47 524 3.72 - 249 61.8 2.69 0.18 0.87 - 0.94 2.6
Filler 99.47 04 0.009 0.04 - 0.01 05 0.008 0.006 - - -
Expansive _ _ _ _ _ _
admixture 1.00 16.1 275 52.8 0.8 49.8
Zirconia
silica fume 96.00 0.25 0.1 - - 0.38 0.12 - - - - -
Shrinkage
reducing 29.42 0.17 0.06 - - 1.39 0.10 - 0.03 - - -
agent
Aubdel F& ZAS dAsle] AHES 16.5mm L 2.2.4 AEA ALY
19.5mmE E35ko] AMgskeict, 214 FaelEd] AdRays 246k Sl A
ARFPRL- Steel (150X 300X 150mm)E 0]83}0] %
2.22 2345 TIAHENF o) A Z2)w 12} vl Z32]E(100 X 150 X 150mm)
ZUAS ZIE|ES AURAAS H71S 9f5le] Table S EMESIQTE 24A7F 5 AlRA HRS AAsIg o,
20} o] ZAYE vidhS Ak E—23AH 0.14  Figure 29 go] 647F Aa2eM e AARBINIEE 1 o],
olu], TGk 178kg/m’] ZATE wjgtolct, 3 &4 23 ZA|E(50x 150X 150mm) S EMIE &, L8715
A(Filler) 2= Hat U7 4.2me] AP vl TS AMGSE o8] A 2897 2% 20427, AisE 60+2%9] &
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48 72
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Figure 2. Heating cycle of high—-temperature steam curing

Table 4. Surface treatment method

Spedren AC GR-10-0 GR-20-0 GR-30-0 SH-30-5 SH-30-10
[ | 30 m_,}o |

Shape i
| 30 mm
|
S%g%sn 45,000mm? 66,000mm? 69,000mm? 63,000mm? 48 582mm? 48 444mm?
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Figure 4. Overview of direct shear test
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Table 5. Failure mode of specimens after direct shear test

Type Failure position Failure mode
Interfacial failure
Type A (a complete de-bonding Interface failure
at the transition zone)
Interfacial failure and ’ :
Type B substrate cracking or 'ntsefk?sctfag'tjrraecfsnd
minor substrate damage
Interfacial failure and interfacial failure
Type C and substrate
substrate fracture fracture
Type D Complete substratum Complete

failure with good interface substratum failure
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Table 6. Results of compressive strength tests

Flowability cuing Period COSr:srr;itshive
(mm) Condition (day) (MPa)
Heat
Siump flow treatment” / 1743
680 ) 7 106.3
Air’ 28 127.4

1) High—temperature steam curing
2) Air dry curing
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Figure 5. Relationship between bonding shear force and
relative displacement
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Table 7. Results of bonding shear strength tests

Maximum load (kN)

No. Specimen name 1 5 5 Averelzlgaed rT(]kaﬁ;mum Shear tz(’\J/lnF(’JIa)strength
1 MN 1416.7 1398.7 1439.0 1418.1 315

2 AC 202.6 198.6 2153 205.5 46

4 GR-10-0 1084.1 1034.1 1134.6 1084.3 24.1

5 GR-20-0 1264.2 1230.9 1306.9 1267.3 282

6 GR-30-0 744.2 736.9 756.3 745.8 16.6

7 SH-30-5 3445 335.1 339.8 339.8 76

8 SH-30-10 301.5 311.1 304.8 305.8 6.8
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Table 8. Details in accordance with experimental factors

Specimen Number of Interfacial Bonding shear
name groove area stress ratio
AC - 45,000 1.00
GR-10-0 8 66,000 5.24
GR-20-0 4 69,000 6.13
GR-30-0 2 63,000 361
SH-30-5 1 48,582 1.65
SH-30-10 1 48,444 1.48
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