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Studies have shown that use of polymer impregnated concrete(PIC) boards, a highly durable
construction material, as permanent forms eliminates concrete form work. Studies have also
shown that after the concrete has hardened, the PIC boards function as a part of the effective
section of the concrete thus placed. Use of PIC boards as concrete formworks requires butt
joints. If concrete is covered with a jointless PIC boards, cracks may occur in the PIC board,
thereby making complete control of corrosion impossible. It is therefore necessary to arrange
PIC boards so as to prevent cracking under service loads. This paper reports the results of
analytical and experimental studies carried out to investigate the optimization of the spacing of
crack-inducing joints. From the results of numerical analysis, the paper also shows that cracking
can be localized by optimizing the length of PIC boards used, and that cracking in PIC boards

does not occur if boards length is optimized.
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# 2(a) : Mechanical properties of steel

Case-1 | Case—2
Yield strength[MPa] 407 429
Coefficient of elasticity[MPa] 2.1 x 105
Coeflicient of work-hardening 0.01

%< 2(b) : Mechanical properties of cast-in-place
concrete and PIC

cast-in-place PIC
concrete
Compressive strength{MPa] 33.9 184
Tensile strength[MPa) 3.39 18.4
Coefficient of elasticity[MPa] 2.4 x 10% 4.1 x 104
Ultimate compressive strain 0.0035 0.0045
Ultimate tensile strain 0.000914 0.000340

% 3 : Cracking load and ultimate strength

Experiment FEM
P, [kN] P, [kN] P [kN] P, [kN]
C PIC C PIC
Case-1 | 83.3 - 363.6 98.0 - 323.4
Case—2 | 784 | 186.2 369.5 98.0 | 137.2 362.6

C : cast-in-place concrete, Per : cracking load
P, : ultimate strength
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1(b) : Reinforced concrete beam with PIC board
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2(a) : Load—deflection relationship : Case-1
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2(b) : Load—deflection relationship : Case—2

PLERTLIB/EVIAL—Ta v TEBII B
T E 4857, B 2543 IS EI L CEF ML L 7.
o, EBRER LY PICHE IV 2 ) — FOFIBEILEE
DONRDoT70, FERITETH LD 0L LTHEN
L.

3.2 X8, LU FEM BFiEROER

2(a), (b) IZEE, BLUBITHERICBIIAIEIY P
REDOHE - 72bAMHBEEZRT. E2)idBEDRC
139 T % Case-1, [ 2(b) it PIC Bl % FHICEE L7
Case-2 DERTHS. E2(a), (b) £V, PICHEES
BrHICTHROFERVMICEEL T, T DK
TEROSALWI bbb, T, HHRMEC T
W ) O EEBRE L BATER, IR L TWwA I L
b b,

#£3i, xRz 27—, BXUOPICHOUT bR
BEWE, BLURBHDOERER, B LUBITERE
FLOBDTHL. ERFERICHNTHRITEROKRE
i, W D ELR o7,

32 Case-1, Case 2 DU Ubho/mERT. Ih



A KJI{E i\\\,\\\

(a) : Experiment : Case-1

HH HEE

w # 'l:l .gl i '!. !’ .'1\ b

(b) : FEM : Case-1

(c) : Experiment : Case-2

Iwﬂrgprmd\ “'H

A4 n1t1al crackmg pomt in PIC “A
(d) : FEM : Case-2

3 : Distribution of cracking
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6 : Distribution of bond stress and steel strain
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10 : Mechanism of cracking in PIC board
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