J Rec Const Resources 8(3)269-275(2020)
https://doi.org/10.14190/JRCR.2020.8.3.269

Print ISSN : 2288-3320
Online ISSN : 2288-369X

z1ds 232|ES MEst T m2PAE mido| & AHS It

Evaluation of Flexural Behavior of Lightweight Precast Panel with Ultra
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In this study, flexural tests of precast concrete panels according to the thickness of cross-sectional and the with or not of
reinforcement were carried out in order to develop and assess of a lightweight precast concrete panel using ultra high
performance concrete. For the test, four panels were fabricated, and consisted of one normal concrete panel and three
ultra high performance concrete panels. As a test result, it was found that the plain precast panel using ultra high
performance concrete had a lower flexural performance than the reinforced normal concrete panel, regardless of the
cross-sectional size. The flexural performance of the hollow-sectional precast panel applying ultra high performance concrete,
is improved by 150% compared to that of the reinforced normal concrete panel. That is, through additional performance
verification and optimization of the cross-sectional design of the panel, the ultra high performance concrete precast panel
can be made lighter. Also, the practical use of lightweight precast panels with ultra high performance concrete can be
available through evaluation on shear, joint connection and anchoring, etc.
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7 Target slump Content per unit volume(kg/m®)
ch flow W/B .. Pre-mixing Super Shrinkage reducing
(MPa) (mm) Mixing water binders Sand Steel fiber s -
120 700£100 0.23 210 1,180 847 78 17 7

%% Pre-mixing binder: OPC+Silica Fume+Blast Furnace Slag+tFiller(materials containing CaCOs)
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Table 2. Details of test panels
. . Rebar details
Compressive | Tensile Cross section i i i Cover depth
St Priells strength strength Reinforcement ratio Yield P!
(MPa) (MPa) (mm) Compression | Tension strength (mm)
& & Compression Tension
(MPa)
NC N24-R1 27 1.8* 680x200 3@D13 3@D13 0.0032 0.0032 426 40
S$120-R0O-1 132 7.3%* 680%200 - - - - - -
SC S120-R0-2 132 7.3%* 680x140 - - - - - -
SH120-R1 132 7.3%* 680%200 3@D13 3@D13 0.0035 0.0035 426 25
cf) NC : Normal concrete panel * Splitting tensile
SC : UHPC lightweight panel ** Direct tensile
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Fig. 3. Test setup
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Fig. 4. Instrumentation used for the panel

Table 3. Test results of flexural performance of panels

Flexural test results

Ultimate state
P, A, Py Ay P, A,
kN) | (mm) | (kN) | (mm) | (kN) | (mm)
N24-R1 78.7 12 200.9 3.0 244.1 10.3
S120-RO-1 | 79.0 1.3 - - 182.7 1.8
S120-R0-2 | 78.1 1.4 - - 143.9 3.1

SHI20-R1 | 78.8 1.2 363.0 39 374.5 5.1

Initial cracking Yielding state
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Fig. 5. Load-deflection curve according to depth of UHPC panels

1, 4,2 13mmet 14mmZ SHERUCH H20| 2= X| L2
g0 E44 =ots2 HESH| EUCE 2 &Y HH0iM
OMlet =7] @0l LAGIRICE 0% 5Hs0] FRIMeZ B7tst
Of P, = 182, 7kNZ} 143 9kNO|L, 0|I}Q] A, = 18mme} 3. 1ImmE
2028 ZHERAC

e =7 200mmQl S120-RO-12f THE =4 140mmel
S120-R0—2= T'd 77t ZAgol et F5kskE2 CHEf 20%

244 1kNZ} 182 TKNOZ A THEF 25% 2 S120-R0-1 THEO| =HA|
SHEQILE Ol Fotd HS50] HO{H 21u8s Z32EE A
goltizle &t & ds2 &:slv| eiMe 22 2ol 2
Qe AHoZ HEHE)

Fig. 701l St FAE 2= LB 232|E 1Y N24-Rint
ZINS Z32|EE ME2st Z2F T2|F|AE 1fE SHI20-R10

© 212} 78 7kNZ} 78.8KNO|DL, O] T} A, S 12mmz SUsHA

rr

I35 MEHOIM £= 200,9KNO|T, A

t ols2 HlMe Fel= Mol S7tstH
& 2 s 20| AEHeR Moh= YHE LEY
o C|

e =
2 HHEL Seots YN A= 2441kNOJA,

m
ol

DS

rr
rMros

1



F I2|FHAE IiE SHI20-R1

of B¢

=2
S

~
S

i

I E
SAMEHOIM P, = 374.5kNO|1, 0o

—
Au -

e

s}

F

35
=

ol

=0

iof
o

CHEo w2t

b

3
=)

0l

t

| X5

LIEHAACE

o
EI:Ij_:‘l

fCl2t= 5t&
ol

5

il
™~

i X&ol &

5

9]

(a) N24-R1

=
=

EH

3

=
[=)

~
©

(b) S120-R0-1

IPHAE T

2 GROIN Z0Ms FIAlES NS ZY o2

1

= HiZ 770l OE

=
=

= HH Se

Usio

E mi2of thaiM=
= s

of it 232

ALk E

f

<]

t

7
0
o
Jo
%0
0

=
Ite]

2L

A1

StReH, 1

i

() S120-R0-2

Ijf's

9

f, & =7 140mm
§ o 20N =

1

§50| Mote]

3
=

5

o
=)
Tl
=

e

IS
S
S
&

(d) SHI20-R1

32|E iid thH| a4 21045 232(E T

Fig. 6. Failure mode of panels
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