Journal of the Korea Concrete Institute
Vol.18, No.1, pp. 73~ 82, February, 2006

AHQIA ZMRE 0[88 1ds FFHFES

ERTEE S

S50 &8t o+

AN e3P oI UUF AR
Vet BE-FeE YAFIgER EEFe YA BEEYeY
(2005 59 169 YTHF, 20054 1149 19 AAILE)

Material and Structural Characteristics of High Performance
Permanent Form Using Stainless Steel Fiber

Jong-Sung Sim”, Hong-Secb Oh?, Min-Kwan Ju™, Kil-Jung Kim"”, and Hyun-Yang Shin®

UDept. of Civil Engineering, Hanyang University, Ansan 426-791, Korea
®Dept. of Civil Engineering, Jinju National University, Seongnam 660-758, Korea
¥Samsung Engineering and Construction, Jinju 463-721, Korea

(Received May 16, 2005, Accepted November 1, 2005)

ABSTRACT

Nowadays, the general stripping work of form has brought some problems; increase of total constructing cost
resulted from the man-dependent form work procedure and environmental issues by wasting the debonded form. In
this study, to effectively reduce unnecessary cost and resolve the environmental problems caused by these kinds of
reason, a permanent form method using stainless steel fiber was introduced then its material and structural
characteristics were evaluated. In the case of material characteristic, the permanent form had a good ductile behavior
in the result of flexural test of the permanent form panel and pull-out test of insert bolt which is installed in the
permanent form and perfect bonding capacity with a field concrete. In the case of structural characteristic,
compressive and tensile behavior of the permanent form was evaluated. It also showed a good structural behavior in
the view of load-deflection relationship, crack patterns and additional strengthening effect.

Keywords : stainless steel fiber, material and structural characteristic, permanent form, ductile behavior, strength effect
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Table 1 Standard mixing proportion
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Fig. 1 General shape of HPPF
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Fig. 2 Cross section of HPPF
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Fig. 3 Manufacturing procedure of HPPF

Table 2 Material strength of HPPF

Unit volume(kg/m®) High range| Shrink . . Tensile |Compressive| Flastic
w/C Air Interlocking water  (reduction Stainless Section strength; strength |modulus
ratio (%) t duc t steel fiber -
(9) |\70)| Water agen Sand| reducing agen (volx%) High performance B 80 MP. 35,000
Cement|Admixture agent(Px9%)| (Px%) mortar a MPa
24.013+1| 192 696 104 1342 2.0 2.0 2.0 Stainless steel fiber|900 MPa - -
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Fig. 5 Load-deflection relationship of HPPF panel
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Table 3 Maximum load and strain of HPPF panel

Specimen Maximum Max'imum Nominal flexural
load(kN) | deflection{mm) strength(MPa)
P2 9.8 29.6 11.03
P-3 8.8 30.7 9.9
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(a) Penetration crack of mid-span

‘ﬂ A Mefi .
(b) Crack bridging effect of stainless steel fiber
Fig. 6 Crack and failure shape of HPPF
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Fig. 8 Test setup and shape of the specimen
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Fig. 9 Punching failure of insert

Fig. 10 Pull-out failure of insert
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Fig. 11 Load-deflection relationship curve

471A, . = Compressive strength of concrete(psi)
dy =Dia. of head of anchor bolt(in)
he = Effective installed depth of the bolt(in)

N,=1.25k/F hi} 2)

o]71A, k = 24(head stud or head of anchor holt)
1.25=1In the case of no crack condition
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Table 4 Maximum pull-out load of insert

Specimen Maximum pull-out load(kN) Maximum

) Exp. Eq.(l) | Eq.(2) |displacement(mm)
INS_PU 1 22.8 12.3 18.4 5.6
INS_PU 2| 226 12.3 18.4 53
INS_PU 3 19.3 12.3 18.4 4.3

Table 5 Shear resistance of two-surface shearing

specimen
Specimen Shear strength(MPa)
S_CON 2.5
S_No-INS 1.3
S_INS 2.5
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(a) S_INS

(b) S_NO_INS

Fig. 12 Variable specimen of two-surface shearing
test
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Fig. 13 Load-deflection relationship of two-surface
shearing test
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Table 6 Definition of variable specimens

Specimen Adopting section of HPPF | Joint spacing

COM-300 . . 300 mm
— Compression section o

COM -500 500 mm

TEN-300 Tensile section 300 mm . .
———  nn

TEN-500 1le s 500 Fig. 17 Crack patterns of control specimen
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Fig. 18 Crack pattern of COM-300

Fig. 19 Crack pattern of COM-500

Fig. 20 Crack pattern of TEN-300

Fig. 21 Crack pattern of TEN-500
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Table 7 Ultimate load and flexural strength

Specimen Ultimate load{kN) | Flexural strength({MPa)
CONTROL 159.0 13.0
COM-300 171.0 15.1
COM-500 170.0 14.4
TEN-300 191.0 155
TEN-500 188.0 15.3
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Table 8 Coefficient of ductility and crack resistance

Specimen Coeffipﬁent of Coefﬁgient of crack
ductility (u) resistance(g)
CONTROL 1.42 0.45
COM-300 1.38 0.43
COM-500 1.37 0.42
TEN-300 1.61 0.55
TEN-500 1.51 0.52
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