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Strengthening Effects of Slabs by Aramid Fiber Sheet

HAFAM* ZHM* gt olgs***? FA[= 1 i
Yeon Kyu-Seok  Kang Young-Sug Kim Hyung-Woo Lee Youn-Su Kim Nam-gil

ABSTRACT

This study was conducted to evaluate the structural behaviors of Aramid fiber sheet
reinforced slabs. Seven concrete slabs with 45X8.5X200cm were made for this
experiment one slab without being reinforced completely loaded until failure and the
maximum load was obtained from this test. 70% of the maximum load was applied to 3
Aramid fiber sheet reinforced slabs after cracking and to the rest of 3 Aramid fiber
sheet reinforced slabs without loading and cracking.

Test results shows that maximum loading flexural rigidity and ductility for the
Araimid fiber sheet reinforced slabs after initial cracking are similar as those for the
Armied fiber sheet reinforced slabs without loading and cracking.

Keywords : Aramid fiber, maximum loading. ductility, flexural rigidity
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Table 1 Mixing proportions of concrete

Unit weight (kg/m’
w/c | Stump nit weight (kg/m°)

(%) (cm)

S,
/a Fine | Coarse

't C t
Water | Cemen Py asg,

45 18 35.7 | 216.6 | 467.4 | 570 | 1.026
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Table 2 Mechanical properties of concrete

Compressive| Bending S:;:Stillzg Modulus of
strength strength strength elasticity
(kg/cm®) (kg/cm?) & 2 | (X 105kg/cm™

(kg/cm®)
310 84 23 1.8
2.1.2 A&
7

gEA 2ol 4000kg/cm29! D-10 olFAZ

2oz Agstged, 4 AdAE £
U3 A28 (p=0.0184)% skl Table 3
off
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Table 3 Properties of reinforcement

Yielding | Tensile | Modulus of
Diameter| strength | strength elasticity
(kg/cm?) | (kg/em®) (X 106kg/cm?)

D-10 4,200 5,600 1.95

4,000

Stress ( kglor? )

2,000

I |

0 20,000 40,000 60,000

Strain (x 10°)

Fig. 1 Stress-strain curve of reinforcement
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Table 4 Properties of Aramid fiber sheet and epoxy resin

. Epoxy resin
Item Aramid Low High
fiber sheet . . i )
viscosity viscosity
Modulus 1) 5. 1 06ke/om? - -
of elasticity
S{f:j;‘; 25.000kg/cm’ | 2300ke/cm®| = 300ke/cm®
Bond . Z Z
strength 140kg/cm 140kg/cm
Viscosity — 300CPS 1.000CPS
Breaking 2.9% 2.5~2.8% | 2.5~2.8%
600 J ]
500 [ I
< 4000 —
(=2
% 300 o
e
> o ” B
22007 /./
| 1
- —m— Impregnated *
100[ preg -
——@—— Non-impregnated
0 _
0 1 2 3 4 5

Elastic strain (%)

Fig. 2 Tensile-elastic strain curves of aramid fiber sheet
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(a) Cracked specimen

r A I

(b) Fiber sheet reinforced

(') Non-cracked specimen

(b") Fiber sheet reinforced

Fig. 4 Shape of specimens

Table 5 Details of specimens

Non-cracked

Cracked specimen .
specimen

Specimens

¢-100] ¢-140 | ¢-180 | n~100 | n-140 | n-180

Fiber sheet
length 100 | 140 180 100 | 140 180
(cm)

Fiber sheet
width 45 45 45 45 45 45
(cm)

Fiber sheet

thickness [0.208]|0.208 [ 0.208]0.208|0.208 | 0.208
(mm)
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Fig. 5 Test set-up for three point loading test
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<b> Specimen C-140

R 2

<¢> Specimen C-180

Fig. 6 Crack propagation and failure mode of cracked
specimen reinforced with fiber sheet
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<a> Specimen n-100

<c> Specimen n-180

Fig. 7 Crack propagation and failure mode of non-cracked
specimens reinforced with fiber sheet
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Table 6 Tested and calculated values of
maximum load
Tested | Increasing | Calculated
" Specimens | values | percentage | values(kg)
(kg) (%) WSD | USD
Proto-type| 3,300 0 2.528 | 3.625
c-100 4.300 30
c-140 5,000 51
c-180 5,520 67
n100 | 4500 | 36 | +:560|5.708
n-140 5,180 56
n-180 5.740 73
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Fig. 9 The effect of initial cracks to maximum load
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Table 7 Test results of ductility index

Ductility Increasing 5 5
Specimens index percentage m:;:) ( m)
(5 mud 8,0 (%) m
Proto-
1.3 a 22.0 1 1868
type
o100 1.8 29 322 1178
¢ 140 2.0 54 38.1 1 191
180 2.3 7 47.6 | 20.7
100 1.9 46 337 | 177
n-140 2.2 69 40.3 | 183
n-180 2.5 92 482 { 196
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Fig. 10 Relationship between curvature and bending
moment on the cracked speckmens
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Fig. 11 Relationship between curvature and bending
moment on the non~cracked specimens
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Fig. 12 Load-deflection curves of tested specimens
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Fig. 13 The effect of bond length of fiber sheet
and initial cracks o ductiity index
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