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Table I Mix propertions of short fiber reinforced mortar used for 3D printing
A4 TR W/P B B (kg/m SEEIEIN (P x%) L RIEYNSS
= 7
(%) W P S1 S2 \Y% SP De Re (vol%)
FEYERL & 31 310 1000 600 350 20 0.20 0.20 1.00 2.5
H B A 31 322 1038 623 259 21 0.20 0.20 1.50 2.5

W KJEK, P A b (BB 3.08g/cm?, FLEMEME 3970cm¥g), S1: Wb (B 2.71g/em?, R KKIE 2mm, Hkisk
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Table 2 Test items carried out of this study
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Fig.1 Specifications of blocks used in accelerated tests
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Fig.2 Details of the bridge pier
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Table 3 Contents and details of the accelerated test
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Fig.4 Preparing method of specimen for chloride penetration test
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Fig.5 Measurement points on embedded formwork of pier
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Fig.6 Test overview and measurement points of embedded
formwork of beam
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MR 1 AF % ORI SECO LR SR

T3
Photo.3 Neutralization depth of laminated boundaries after 1 year
exposure

BV OMTIIHEBBNE LT VWD THDL LS
bbb,
322 REESKRH
HBAHORBEIR L BRI OFHRIF R &
B-10 (g, REATHOBLKIEPIFEIT 100kQem F2E
ThHY, I ZEFERZEFICIE L TWD, £72, B
RBAIORBERFEIL TR H20IE k) o
FRNICH o7, &R 1 FBHRICT T B OfFERIC

A-TEY, EBEGHENPHL IR ELE, Z0Z &



KRR T v # —3 55 56 5(2023)

X, BB R OREKIC X o TR S, KFa
FOSIZ K> THEBOMALAEE S BE L S oo L HE
WEnd,

323 MWAERITOER

M D HRER UM D AL IE OB Z R T D 72,
B4-11 O L5 ITHALE M2 E LTz, 22Tl EIZ
EHEERB L O VERTSH S 2000nm LA DZERR
WZAEH L, BARBEIZLDEREL THZRWDHER
2179, WKLY, BAZREAOBENT, AR
BATIC b bT o0 — 27 RNH, FRENR
100nm 3T & 10~30nm FEPHN TH -7, & 1 F1%
T, Wb /IR~ 7 BT DA A BT,
RBHIR OFK DB X 0 KIS N A TZ 720 &
EzbhD, BARERRICOWTIE, 4% biksiL,
EMNC T E21T ) TETH D,

4. FEH

KFFEDFFHANIC B W THIZMAZLL TICE LD D,
(1) REFPHEALRERTIE, fEEARO LT EE AT
BOTHYEALOBEITICERGIENR D b=y, ZE[E D
PR U 7o e RIZ Ee T AR R 3 2 RT3 s
BN s bivic, £z, BAEE LR LE LT
R LRI W TS TR OEITIT R T3 AL
BT,

(2) FEERUE L 7-RBRIRIE, 2EORUE L 7= BRIk &
SRR B2 A L TR, REME M
(ZPE D IRIBIRE S O INTENTH o 72,

(3) HEERAUIME L L CHWREERIL, BAVRE 1 5%
WCRESERRED W L LT, 72, MAEIC SN T,
2000nm LA FOMFLDSNEMNZ > 7 b DHm 2 DA
Too ZHUE, ZBBHIRPOREAKIZ K 2K HHEIZEY
KRN E A T2 728D & HERl S Tz,

gt

K ORBAERIZ HT=0, KRFEHEEA L BR) K 0#
Bt EEE L, ZZICHRLTHEZRLET,

SE XHk

) HRaZ7 U= ILHEE 3D VT 7ickbdayr
7 U — MEEYHEEICET 2R B SWmEE, 2021

2) J. Xiao, et al.: Large-scale 3D printing concrete technology:
Current status and future opportunities, Cement and Concrete
Composites, Vol.122, 2021.
https://doi.org/10.1016/j.cemconcomp.2021.104115

& =3 % % [

1000

f
100
\

p (kQcm)

14842
O3DPHEM (FFEE®H V)

10 ///
O3DPE (fEEH v )

% A3DPE: (WFEE72 L)
l I Z

TRIEHE,

0.001 0.01 0.1 1 10 100
FHRAREL, KT(X 107m?)

B-10  FJEE AR OB ERER

Fig.10 Results of surface air permeability test

0.08

B 5& Al

b m
3 L
E 0.06 BT
. — AT
{‘é 0.04
R
€ 002
2

0.00

0.08

BREEIER

)
= %ﬁﬁ

0.06 il
E oos || T
" —
{;f 0.04
j==4
2
R
€ 002
S

0.00

100000 10000 1000 100 10 1
AFLEE (nm)
B-11  ZREREAEIS X 2 MHFLA 53 A0 it R
Fig.11 Results of pore size distribution before and after exposure

3) K. Kinomura, et al.: Application of 3D printed segments
designed by topology optimization analysis to a practical scale
prestressed pedestrian bridge, Proc. of 2nd Int. Conf. on
Concrete and Digital Fabrication -Digital Concrete 2020-,
RILEM book series vol.28, pp.658-668, 2020.

4) KR AsEL, RICHE, JISEEEE, ffEE5E 03D Y T
A VT THBREBE LT EBMORLEFRMTABICL D
PEREREAM, =22 U — M TAFERGRCE, Vol44, Noll,
pp.1528-1533, 2022.

5) Babafemi, A.J., et al.: A concise review on interlayer bond
strength in 3D concrete printing, Sustainability, Vol.13, 2021.
https://doi.org/10.3390/su13137137

6) RSP, BPEE—, /NIFET, SR3CH 3D FU T o

17-6



KRR T v # —3 55 56 5(2023)

VG LT R R L X L OB A T L O HEME

B4 2 EEBRAORES, =27 U — P LAERGRCE, Vol43,

No.1, pp.1373-1378, 2021.
7) kT, mHEE, FORER, 303D FU T v
7 CHRYE LT BAE A A9 % RC M O T 28I

8)

17-7

BT 2 EZBRARE, IARPREEKNSE 77 BUEREE
T4, V-260, 2022

B =EE, FFHES, A/ AEL, NMIEZ 3D U v
T v CRE LR A O RE, 2 U — b
TRARRER SCEE, Vol43, No.l, pp.1385-1390, 2021.



