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In this study, to determine the shear properties, experiments on the shear behavior of plain concrete with the high volume fly ash
cement by double shear test were performed. Test parameters are fly ash content and concrete compressive strength. Experimental
results show the tendency that the shear strength similarly increases with an increase in the compressive strength as is generally
known. The concrete shear strength formula proposed in the concrete structural design code of KCI shows a similar tendency to the
experimental results, and It is expected that the shear strength of the high volume fly ash cement concrete can be applied with the
formula given in the concrete structural design code of KCI. When considering the fly ash content ratio, the shear strength of high
volume fly ash cement concrete according to fly ash conctent ratio shows as having a far greater correlation than if it is not considered
to fly ash content ratio. So, even though existing code can be appliable for non consideration of the fly ash content ratio, we proposed
aformula that is much more relevant than that of concrete structural design code of KCI.
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Fig. 1. Different test configurations
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Fig. 2. Failure patterns
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Table 1. Concrete mix proportion

Unit Weight(kg/m®
W/B | S/a ght(kg/m’)

ID ) Adm.
% %
) | %) | W C FA S G %)

0-25 | 0.58 | 0.47 | 185 | 319 0 812 946 | 0.5
0-35 | 045 | 0.42 | 170 | 380 0 719 | 1028 | 1.0
0-45 | 035 | 0.42 | 165 | 471 0 694 991 | 1.0
35251 044 | 042 | 185 | 273 | 147 | 673 962 | 0.5
35-35( 035 | 042 | 150 | 277 | 149 | 707 | 1012 | 1.0
35-45| 030 | 0.42 | 150 | 320 | 172 | 684 | 975 0.5
50-25| 0.40 | 0.45 | 125 | 156 | 156 | 827 | 1047 | 0.5
50-35| 0.48 | 045 | 208 | 216 | 216 | 681 | 861 0.5
50-45| 033 | 045 | 242 | 368 | 368 | 509 | 647 0.5

ID: fly ash content — target compressive strength
W: water, C: cement, FA: fly ash, S: sand, G: gravel,
Adm.: super-plasticizer
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Table 2. Test variables

FI h T ren .

1D replacem}e,nta Sratio(%) arg?lt\/llita; - Measure item
0-25 25

0-35 0 35

0-45 45
35-25 25 Failure load,
35-35 35 35 shape of broken
35-45 45 section
50-25 25
50-35 50 35
50-45 45
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Fig. 3. Test setup of specimen
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Table 3. Test results of shear strength

10 : :
* FA= 0%

B FA=35%

s A FA=5D%

Design Code

= = = [ezign Code eliminated safety factor

Shear strength (MPa)

Iy §

o

o 10 20 30 40 50 60
Compressive strength (MPa)

Fig. 6. Comparison between test results and existing formula

Table 4. Comparison between test results and existing formula

Fly ash | Average Shape of
content height | f,s(MPa) |7, ., (MPa)| broken [Judgement
(%) (mm) section
14.8 24.9 2.73 Fig. 2(a)
14.8 30.5 2.48 Fig. 2(a)
0 14.8 314 3.24 Fig. 2(a)
14.8 36.7 3.19 Fig. 2(a)
14.9 41.0 3.40 Fig. 2(b)
14.9 49.9 3.90 Fig. 2(b)
14.5 31.9 2.07 Fig. 2(a)
14.9 344 2.60 Fig. 2(a)
35 14.7 41.6 2.66 F?g. 2(a) OK.
14.8 46.9 3.94 Fig. 2(a)
14.8 45.8 3.39 Fig. 2(a)
15.4 524 3.08 Fig. 2(b)
14.8 26.1 2.27 Fig. 2(b)
14.7 23.6 2.06 Fig. 2(b)
14.6 243 1.89 Fig. 2(b)
% 14.8 213 1.81 Fig. 2(b)
15.0 51.7 3.80 Fig. 2(a)
14.8 50.5 3.04 Fig. 2(a)
fos: compressive strength at 28 days
T,eso test results of shear strength
ot 71201M s ER= LAlEX] UCE
UFLE Ae 2ot o= ofd Hel ol A= A=
LIERGTE Aol ol Ed=et MEAE 7Ho] S Fg, 501
LEHA Hiot 20|, MEHdEs dEHez 2Tl Zut FAteH
QrETol F7l0f wtet F7tsts ZEO| LEN D Utk Mo
2 3| 2Aet ZURe2 e AT 06682 LEHY, O
Yo JEdS TR Ak & 4 T
42 AA7|1E & 7|EEF At H|lw
ZARIEFRTIE(KCI, 2012)0l M= Chs Al (1)1 22 232
E ML Als Motk RIS, Uomoto and Minematsu(1985)
= Al (22 HefsiRct,

7., =0.10f,, + 2.03 (MPa)

(MPa)
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};Zﬁ:;}tl fos Tiest TEq.(1) % TEq.(2) m
%) (MPa) |(MPa)(1)| (MPa) (MPa)2) (MPa) (2)
24.9 2.73 1.45 0.97 4.52 1.26
30.5 2.48 1.6 1.07 5.08 1.03
31.4 3.24 1.63 1.09 5.17 1.33
0 36.7 3.19 1.76 1.17 5.7 121
41.0 3.40 1.86 1.24 6.13 1.22
49.9 3.90 | 2.05 137 7.02 127
31.9 2.07 1.64 1.09 522 0.84
34.4 2.60 1.7 1.13 5.47 1.02
41.6 2.66 1.87 1.25 6.19 0.95
3 46.9 3.94 1.99 1.33 6.72 1.32
45.8 3.39 1.96 131 6.61 1.15
524 3.08 2.1 1.40 7.27 0.98
26.1 227 1.48 0.99 4.64 1.02
23.6 2.06 1.41 0.94 439 0.97
243 1.89 1.43 0.95 4.46 0.88
%0 213 1.81 134 | 089 4.16 0.90
51.7 3.80 | 2.09 139 7.2 121
50.5 3.04 2.06 137 7.08 0.98
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Fig. 8. Test results - predicted value relationship
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