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Abstract: As energy consumption of building and the reduction of carbon dioxide emissions have been emphasized,
phase change materials(PCM) have been introduced as building materials due to its high heat storage performance.
Using shape-stabilizing technique, octadecane/xGnP shape-stabilized PCM(SSPCM) can prevent leakage and improve heat
storage performance. The objectives of this study are to propose mix design method of concrete mixed with SSPCM
and to evaluate mechanical behaviors of the concrete mixed with SSPCM manufactured according to the proposed mix
design. Based on the previously reported material test result, the existing mix design of plain concrete(Concrete standard
specification, 2009) is modified to consider reduction of strength in concrete due to the addition of SSPCM. To verify
the proposed mix design, specimens are fabricated according to the proposed mix design and axial strength tests and
three-point loading tests are performed. Test results show that compressive strengths of the tested specimens reach the
designed strength even when two different mix ratios of SSPCM are used. From three-point loading tests, flexural
stresses decrease as mix ratio of SSPCM increases.
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Table 1. Fine Aggregate Rate and Water According to
Maximum Size of Coarse Aggregate

Concrete without AE agent
Maximum Unit
size volume Water/
Fineness Unit
of of cement | Slump Fine
modulus X Entrapped quantity
coarse coarse %) ratio | (mm) air aggregate of
aggregate | aggregate (%) %) modulus "
0) water
(mm) (%) (%)
(kg)
15 58 2.8 55 80 2.5 49 190
20 62 2.8 55 80 2.0 45 185
25 67 2.8 55 80 1.5 41 175
40 72 2.8 55 80 1.2 36 165
%A A g E-ARIER(W/C)9F @9 F=H(W)=
o]&sto] w9 AHMEFC)S AAste WHS v
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Table 2. Mix proportions

Replacement Unit mass(kg/m”)
ratio of | W/C | S/a
SSPCM %o %o
%) | (%) w c S G
(%)
4% 32 | 28.5 | 151.451473.28|439.82|1086.63
6% 29 27 149.2 |514.48375.87|1000.79

PE5AEE SAH7] Y FAIAY AFE KS F

A& FAA 9 xﬂ*—} ) ell
100mm, 9] OOmm«] */\]Xﬂ ™4
‘11, FAIAY g= SSPCM =9 &

g2 F 47H—§L A 2} ok,

Hf‘a Hol #2748 KS F 2408(Z4a8 &
o A= AFIH)l wet 7}i A2 150mm, 2
o] 550mm=zE Fig. 13 o] AdAE A zetnon,
SSPCM &% & 4%, 6% W T 1748 A zste
Akt

150

550

Fig. 1 Flexural-Shear Stress Test Specimen (unit:mm)
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Fig. 2 Compressive stress test

4 J. Korean Soc. Adv. Comp. Struc

37 AAE e

%;g sk AlolA = SSPCM

202020,

150

a~ &
L1 L
50 |

[ 50

450
550

Fig. 3 Flexural-Shear Stress Test Method (unit:mm)
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Fig. 4 Flexural-Shear Stress Test Set Up
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Table 3. Compressive Ultimate Stress and Strain at

Failure
Specimens Stress Strain
(%) (MPa) (mm)
SSPCM 4%_1 30.95 0.0020
SSPCM 4%_2 29.41 0.0015
SSPCM 6%_1 29.56 0.0016
SSPCM 6%_2 28.86 0.0018

2) 3% Astdd A3t

34 Aol e SSPCM £¢ Z3AE 1
WA EE= Fig. 59 Fig. 694 Eol= wieh o
a0l hsiAe He Fdol 2 do] HAGE: §
FyrEel Zow eld & otk ofd wE Huj
4 AL SSPCM E9E 4% HE 25.79%kN,

O -
SSPCM &£94E 6% HE 1553kNCeZ Table 49
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Table 4. Maximum Load
Replacement
ratio of Maximun load
SSPCM (kN)
(%)
4% 25.79
6% 15.53

Fig. 5 Failure Mode of Concrete Beam Mixed with 4%
of SSPCM

Fig. 6 Failure Mode of Concrete Beam Mixed with 6%
of SSPCM
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Fig. 7 Load-strain Curve of Concrete Beam Mixed with
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Table 5. Flexural Stress

Replacement Experimental
ratio of flexural stress (MPa)
SSPCM f= 3P 3PL
(%) 2BH*
4% 6.3
6% 3.8
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