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ABSTRACT

Eight direct tension tests were conducted to study the bond characteristics and crack behavior in high-strength
concrete axial members. The main variable was the concrete strength up to 61-63 MPa. The specimens consisted of
two different types of the short specimens modeled the part between transverse cracks and the long specimens
having numerous transverse cracks. The results obtained show that the bond strength increases in proportion to
compressive strength. Thereby, in high-strength concrete the length of stress-disturbed region is shortened and the
space of adjacent transverse cracks becomes smaller. Although the concrete strength varies from 25 MPa to 61 MPa,
the split cracking loads remain constant, while transverse cracking loads vary as vanation of concrete tensile
strength. Accordingly, the current code provisions for development length may need reconsideration in high-strength
concrete members, and it is recommended that either thicker cover or transverse reinforcement should be additionally
provided for high-strength concrete members.
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Table 1 Concrete mix properties
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Fig. 3 Geometry of tension member(TM) specimens

Target . . 3 . Pfd Tested mean
compressive | W/C %;% %;1;3) Unit weight(N/m”) Admixture(N/m?) strength(MPa)
strength(MPa) ? C W S G SF SP” LT ™
65 0.3 38 130 5096 1687 6473 10352 510 102 63 61

25 0.6 45 30 3776 2246 7944 9719 24 25

* SF ¢ silica fume, ** S.P : super plasticizer(Mighty-150)
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Table 2 Steel stress in local tension test (Unit : MPa)

. Applied
Specimen load(kIN)

Distance from loading end(mm)
0 8.68 | 24.26 | 39.84 | 5542 | 71.00
245 | 483 | 409 | 336 | 270 | 231 | 197

LT-N | 442 | 871|842 | 788 | 703 | 626 | 57.2
637 1257|1252 ]120.0 [ 1122|1024 | 95.7
245 | 483 | 403 | 309 | 230 | 187 | 167
LT-H | 442 | 871|802 | 654 | 542 | 442 | 396
637 |1257|1212|1026| 87.0 | 716 | 659
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Fig. 4 Steel stress distributions
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Fig. 5 Concrete tension force distributions
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Table 4 Bond sress in local tension test (Unit : MPa)

T ~ Srec Applied Distance from loading end(mm)
Specimen| n || ;ﬂf{‘f\” (k&g (kf\f; NecINes P joad (N [0 [ 4.34 [16.47]32.05]47.63]63.21[77.90
245 145 999 065 245 0 15401299(269|157[140| O
LT-N | 826 [ 442 | 151 | 300 | 038 LT-N | 442 | 0 |210]219]344313|220 O
37 | 152 | 576 0.96 637 | 0 [036]211[319]39. [271] 0
2%5 16.1 2927 0.71 245 0 [587]382(320(177/083| O
LT-H | 604 44.2 24.1 409 0.59 LT-H | 442 0 |501]602{456|408|185}| 0
63.7 30.3 59.1 0.51 63.7 0 [320({759(633({626({231] O

502

=232 |EsE| =28 M133 55(2001)



8.0 —————
{—0— U NSC
_ 7.0 . —O—uj HSC:
& 6.0 1 — — Um NSC:
= ' '
% 5.0 N L= um HSC,
@ \
5 4.0 N\ 3.39 MPa
T 30 — = e — — =
5 288 MPa
o 20 ~
1.0 \D\j
0O
0 10 20 30 40 50 60 70 80
Distance from loading end{mm)
a) Initial load level( f, = 48.3 MPa)
8.0
70 F
—~ 6.0
& 4.91 MPa
S 50 '
w
g 4.0 _o-
T 30 b e T T 3
§ 50 Ho-—0 2.79 MPa
1.0 I
0.0
0 10 20 30 40 50 60 70 80
Distance from loading end(mm)
b} Dead load level( f, = 87.1 MPa)
8.0

70 N
6.0 i
6.18 MPa

5.0

4.0
3.0
2.0
1.0

Bond stress(MPa)

20 30 40 50 60 70 80
Distance from loading end(mm)

¢) Service load level( f, = 125.7 MPa)

Fig. 7 Bond stress distributions
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Table 5 Cracking load and pattern

Specimen Initial cracking load(kN) Number of Transverse crack L)1

p Transverse crack Splitting crack transverse crack spacing (mm) ¢
TM-N1 441 86.3 4 300 0.15

TM-N2 45.1 446 66.7 765 6 o 214 21 0.04 0.10
TM-H1 65.7 755 9 150 0.45

TM-H2 | 598 628 g4 | 89 7 8 188 I o
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