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An Experimental Study on Engineering Properties of Self-healing Mortar
according to PCC(Powder Compacted Capsule) Size and Mixing Ratio
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In this study, as part of a study to improve the self-healing performance of concrete structures by applying self-healing
capsules made of cementitious materials to cement composite materials, the engineering characteristics of mortars according
to PCC(Powder Compacted Capsule) size and mixing ratio were compared and analyzed. For this, fluidity, compressive
strength, reload test, carbonation, ultrasonic velocity, and water permeability characteristics were measured according to PCC
size and mixing ratio of mortar. As a result of the measurement, the fluidity and compressive strength increased as the
mixing ratio of PCC increased, and in the case of the load reload test, the healing ratio increased as the mixing ratio of
PCC increased in the 03PC formulation. In the case of water permeability test, it was found that when PCC was used, the
reduction ratio of water flow was up to 35 % higher than that of Plain, and when PCC with a size of 0.3 to 0.6 mm was
mixed with 15 %, it was found to be effective in improving the crack healing ratio of the mortar.
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Table 1. Chemical composition of cementitious material
. Blaine Density
Components Si0, ALO; Fe,05 CaO MgO K,O (cmz o) ( g/cmz)
Cement 17.43 6.50 3.57 64.40 2.55 1.17 3,430 3.15
Blast furnace slag powder 30.61 13.98 0.32 40.71 6.43 0.60 4,210 2.93
Fly ash 64.88 20.56 6.06 2.58 0.80 1.45 3,710 221
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Table 2. Mix proportion

i W/B S/a PCC size | PCC Unit weight (kg/m’)
X' (%) (%) (mm) (5*%) w" (o3 s pCC?
Plain - - 170 340 739 -
03PC05 5 170 340 702 37
03PC10 0.3~0.6 10 170 340 665 74
03PC15 50 42 15 170 340 628 111
25PC05 5 170 340 702 37
25PC10 2.5~5.0 10 170 340 665 74
25PC15 15 170 340 628 111
1)Water, 2)Cement 3)Sand, 4)Powder Compacted Capsule
Tl 50 %2 DHBIHOD] POCO| P2 FORBX| HHKIZN  AIBH B $ 2 290 012ES MAHC0 7Y RES
37/ 0.3~0.6 mm & 25~50 mm2| PCCE Ztzf MHXI XY floll l2lE NEES AR & STHO| 2ABIUCH Eot 7 29
Zof CHotod 5, 10, 15 % CHAISI ALSSIACT. Al el < ZHEE flo 2YZZ YIRS 1ot = 7€ =5 02 mmZ
A=Ze 9l SIETESH AIFS 50 X 50 X 50 mm IS A[StA| AHGIRICH AQXF0 et SFSIACE DIMTE 249 3=
ASIEEO] AR 40 X 40 X 160 mm 23 Al EtAS} SEM(SERON, AIS1800C, ot=2) & EDS(OXFORD INSTRUMENTS,
20[2| ZL @50 X 100 mm HF& A, HplF4 AR Xplore, H=)E Salf DIMTAt 82 BMS ZIAsHALC
4% 2100 X 50 mm HF ARIHE MAGIACH AlRA| A
2ANZE 0|2 EHHGIGCEH UMOo| AL AQ9| TN WIX| 20 °C & Table 3. Test item and standard
LY Al Test item Standard Age (days)
Mortar flow KS L 5105 -
23 §Jg| hcl’l-l:él-l Compressive strength KS L 5105 7, 28
Reloading test of ) 7 98
Teble 32 = H719| ZHYSE A &S UEHH Aoz Z-t compressive strength '
20| AL 42 S0lst || QEAMD} UZZILO| ZHAT} 2HME} Ultrasonic pulse velocity KS F 2731 7, 28, 56
I U 30| B7Hpitts 7IEAT0) w2t PCoS EURH AR Carbonation depth KT B *
£ =259 %—%)5' OIEIT Tl LYE0| LUAISIS B0I517| O3 Ratio of water flow KCI-CT 114 0, 7, 14, 21, 28
o _ = B _ ~ 28 days of
igul'éi, El-)\l_|._|. ?:[|O| 6% *chjﬂ%:f EEO|_|' IVW% ﬂ%on_‘ SEM & EDS ° after reload
PCCE MEE0] ME X7 |XIR &5 EIIE ol T+ Al
g2 MHsIRULE Table 30 2 4 0| Z2EIZ 222 & 3 AI%-I’:lI'-I'
_ - _ _ - P — N — ]
RUEU=0| 22 KS L 5105 AIFLH0] 510 SHS T
Ct E%JEHEP %I@QI 7&? XH%?_28°E' %*%%*E% |§9%% 31 BEElE 222
80 %2 5t52 otEMRsE Ao 7ot = MUl 28 =0
OlEZITE ARSI} Bt} AIBIS KS F 2584 “23a|E9] PCC==0 M2 Z2Ef29| Z2 HEIE LIEFH Fig, 20f
E7I Bttt A 0] met CO, sk 5 % B SfolM = M 2 4 Q50| Plaintighe] A F 169 mmel ZE2LE LIELY
ELMSIAIY MHE AI2510] A9 XHZIIX| X ERAS A|7] RACE O3PCHIRS| AL Of 159~179 mmo| 2E2LE LIEILHIRAS
5 H=Teol 8%S 012510f EHAS) 2012 EXGigL, & O 0.3 mm 37|19 PCCE 5 % EYU3 03PCOSHIEUA of 179
Snfar o] A2 Z32|E 20t EAY|(Pundit, Proceg, A% mmo| E2LZ 03PC HiES 7HE &2 22RE LEHAILE
A)Z 023104 KS F 2731 ABiyelol Zolo] S5 Fsgoigict,  OSPCISHIFS B9 S 160 mmef kY R S22 PlaintiE
HAIEA AlEo] Z KO-CTHA Asdtol wet xii og2doy  Off BIoH °F 6 % X2 +FS LEUCIC, 25PCHiEel &% ©f
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(e) 25PC15 x100 (f) 25PC15 x1000

Fig. 8. Specimen SEM image (healing period 28days)
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Fig. 9. EDS analysis
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