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ABSTRACT

Recently, as concrete structure becomes high rise and large scaled tendency, demands for high performance
concrete such as high strength, high fluidity and high durability has been increased. Even though high
performance concrete performs high strength, workability and durability, compared to with those of normal
concrete, it is more brittle than normal concrete. Accordingly, this paper is intended to improve toughness and
compressive strength through investigating the mechanical properties of the high performance concrete confined
with metal lath, glass fiber and carbon fiber laterally in the case of 30% and 40% of W/B. According to the
results, the compressive strength increases in order of metal lath, carbon fiber and glass fiber. Considering
strain—stress curve with the kinds of material for lateral confinement, while brittleness failure occurs in plain
concrete just after maximum load, it is improved in some degree in confined concrete due to increase of the
strain by increase of toughness. Elastic modulus increases slightly in case of confined concrete, like the

compressing strength.
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Table 1 Experimental design

Factors Experiments
W/B Fly ash Slump flow | Air content Material for Fresh Hardened
(%) (%) (cm) (%) lateral confinement concrete concrete
- Plain
+ Metal lath*
-M - Slump .
1 g f - Compressive strength
- + Slump flow
2 2 605 45+15 M; 1P (210%20, @15%30)
4 - Ms - Air content .
- My . . - Stress-strain curves
) + Unit weight
+ Glass fiber
+ Carbon fiber
* Reference of table 7
Table 2 Mixture proportions
W/B W 3 S/a SP/C AE/C Volu(née/ mn}l)xmg Wel(glzlgt/rtrrlg)xmg
9 k 9 9 9
%) | kg/m’) | (%) (%) (%) C S C A C S G A
30 175 51 15 0.0125 148 278 301 53 467 715 792 117
40 175 48 1.05 0.005 111 321 309 39 350 825 811 88
Y- JFHAEE ST oW, wjFALEe
Load P 1
Load P Table 29 2t}
Increace of Mhaterial - 22 ANEME
latoral strain for atera -
c¢onfinement| ™~ - - !
C. B A AN AIHEE Uil BE XEUE Al
Resistance - = o=
______ of lateral - EgA 1 8% A2 Table 33 2t} A= 5
strain YT RN ARRE A, ALEAE BUI=
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Table 3 Physical properties of cement

Specific | Blaine |Soundness|Setting time|Compressive strength

gravity | (cm¥g) | (%) (min.) (kegf/cm’)
i . 3 7 28
Initial | Final

315 | 352 | 016 days | days | days
209 | 353 | 214 | 305 | 392

Table 4 Physical properties of aggregates

Type of Specific | Fineness Absorption Upit
Aggregate gravity |modulus r(z;tz;) (‘ﬁ;/gn}ll%
Fine agg. 257 217 1.83 1,470

Coarse agg. 263 6.9 1.2 1,526
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Table 5 Physical properties of fly ash

. Ratio of i
Specific| Blaine |1g. loss e o .~ |Absorption R.atlo of
: 2 comp. st. | SiOz unit water

gravity | {em”/g)| (%) (%) (%) (%)

2.2 3,850 42 92 675 0.2 100

Table 6 Physical properties of chemical admixture

: . Specific
Kind Ingredient Type | Color gravity (20C)
Sodium Lauryl .
AE agent Sulfate Fluid | Yellow 117
Superplasticizer | FlYeabonic | Flyid Dark 106

Table 7 Size of metal lath

Kind | (mm) (Ir;XVn)
M | 15 | 30
M; | 66 | 133
Ms | 15 | 30
My 24 48

Table 8 Physical properties of material for lateral

confinement
Kind Tensile strezngth Modulussof elasgicity Specific
(kgf/cm®) (X 10°kgf/cm®) gravity
Metal lath 4,390 - 7.85
Glass fiber 34,800 0.86 2.53
Carbon fiber 38,000 2.45 1.80
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Table 9 Results of experiment

Division Fresh concrete Hardened concrete
Compressive strength=
. ) (kgf/cm®) Stati dul
Ww/B Lateral Slump { Slump flow | Air content | Unit weight ilcl m: li lf
(%) confinement (cm) (cm) (%) (kg/m®) 910X2em 015% e o eashel y2
(X 10°%kgf/cm?
7days 28days 28days

Plain 468 585 534 424

M; 501 626 628 4.30

M 502 628 630 445

30 M; 27.0 63.8 4.3 2,336 505 631 632 4.40

My 509 636 637 4.38

Glass fiber 505 623 620 4.48

Carbon fiber 498 631 655 450

Plain 280 384 332 2.70

M, 285 39% 393 2.68

M 287 403 405 275

40 M; 26.0 58.8 5.4 2,280 290 407 409 2.80

M; 292 414 412 2.85

Glass fiber 295 408 408 2.83

Carbon fiber 302 401 397 2.86

* Measurement values are average of three specimens.
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Fig. 4 Compressive strength with the lateral
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lateral confinement materil
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Symbol | W/B(%) | Size of spe. | Remark !
1o 1| @ 30 ©10%x20 i) '
[] 30 015%30 @ '

O 40 010%20 @)

108 | [ 40 915x%30 )

106

104

102

100

Ratio of comp. strength(%)

98 | | (1) Y=1.89+X+100 (2) Y=2.62+X+100
(3) Y=1.73+X+100  (4) Y=2.95+X+100

96 L . :
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Reinford bar ratio(%)

Fig. 6 Compressive strength ratio with the
reinforced bar ratio
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