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Study on Shrinkage Performance of New Decorative Integrated Wallboard

HUANG Xinyu, CHEN Dong, LI Feng
( College of Civil Engineering, Anhui Jianzhu University, Hefei 230601, China )

Abstract: In order to study the crack resistance performance of the new GRC-PC composite wallboard, a
prefabricated integrated product composed of precast concrete (PC) and glass fiber reinforced cement (GRC), taking
pure GRC wallboard, pure concrete wallboard and GRC composite wallboard with different thickness as the object,
a research has thus been carried out on the crack resistance performance of GRC material and the connection mode
between GRC and PC layers, followed by a systematic analysis of the influence of the mass fraction of fiber and
rubber powder on the crack resistance of GRC material based on long-term shrinkage tests. Meanwhile, a shrinkage
test of GRC-PC composite wallboard is carried out with GRC thickness and composite interface connection mode as
variables. The results show that the shrinkage performance of the composite wallboard with a GRC thickness of 15 mm
is much better than that of the composite wallboard with a GRC thickness of 10 mm; of the three methods of butt joint,
roughening and laying steel wire mesh used for the composite interface, the adoption of butt joint for GRC and PC
interface can effectively improve the shrinkage function of the composite wallboard as well as its crack resistance.

Keywords: prefabricated building; GRC-PC composite wallboard; shrinkage function; crack resistance
performance

s BEEE. 2022-07-06

EETR . WHEHEITER ERPIAII AR H (KI2021A0608 ) ; LB 5 53R £ @R R 54 % Bhgi H
(2020-YF47)

EFRIY: 0T (1997-) , B, ZEAIEN, LHEEFIA LA, FRU5 ) R U EE - 454,
E-mail: 593844507@qq.com

WEMES: BR A& (1981-) , Y, RO A, ZREFIRSERE, WAd, WA 300, LR #5581k,

E-mail: chendong@ahjzu.edu.cn



2 (71 N DR AN N S S 14

2023 4F

0 5%

GRC"™ ( glass-fiber reinforced compound ) J& 1
IKUE . RS AE . A b S ORI A 1) — R 2
MR, DAL S 0t AP FRT B8, R AR o AR
TR 1 S RE BRI AL L, FL A S —
SREEFMRL, BT REI R SRR UYL TR 1
( precast concrete, PC ) i D+ . AKIEFIZK L
GRC-PC 42 7E PC K I & & GRC JZIE iy 57 Al
BERFIFIR R, 2R R BRRERLE R i S EAARZE
N fig & GRC MM AR AR T, A4 T A
MBI

SR AE S PR TR o, GRC-PC & & 7™ i [A]
GRC )27 IR Sk M4 . 2R BB
SRR S B A, R SR B GRC TH
JEANAZ B 52 DR fig o A2 GRC-PC A R 1
PR FF2RLTR) A B e LT M LR 28 e e 1
R S NES . WESR R, GRC-PC AR pg AL
S UZ A B AR A TE 5 K R84, IR AR TE 2 (fi4y
P INFERSZ RN T2, Ui AR R A
L B IR A2 I RN I, Rt 2 e A 2
JE B H AR AR Y SR N TR K 2 R B R T
PSR IR B AR S R A AR R 4, R AR
GRC-PC (R AR HRANERE, LIS R4 T MRl
A S IR AT W TR R T

1) 7% 8% GRC B Jr LAV 44 1 Wi 46 72 B
AR, X} GRC M7 2 Rg e Je e A Y
SRR B LR AE AR S , FLrh B S LR ARG T
IKVHP I IEVEFNGTRIREE , K YR bR AE 4 B 55
LRYERT RS T BRI AT AR it PIRA AL G e
R4k GRC T, M IF2 ®'%, Fang Y.
S5 WSS R 27 4R B BOR B 2577 / B2 L HL B 3 27
A K VEb IR I PURRSREE | P B A K M gek
17 VRIS R R DS LT X P oin B 1 520
ACHURSRE T R, X AR M IR A1 4 1) e A E A
FUYEHN 2.5%. Feng H. % U DIFRY ] . £F 4k
B E, KR AR, X 4EKIeRb KA T T 48
AL, S5 RFIILFYE  FK U g s (i
LIRS WA S PR A S e, HL BRI 3o
IKUCHPIRBTRRSR B . DE, 38 I b B SR A L,
AR 5 2k GRC MBI ILAR 2T BE

2) M GRC-PC 1 & #1119 R~F #iAs . & &
TSR, A T2 A R g ol 46 v BT, D. D.
Theodorakopoulos* W 5% T LA W #4 1 T 2 A 35-4ih
Wt T2 ER IR GRC Az, FEAIRIRSE ., JEEE

BT &R T i vERE, A GRC AR e &
BLZMURIE . HIE T R E R, R,
Yoo D. Y. % M M GRC MU 4i T 2L E, Al
FE A AT LASR S GRC Bl P2tk . 40,
FERIE LR b 4y 2 DR SR EE -5 GRC ARHE, PiFp
WA RE A BELE R AL (0] 22 DL R B A5 1 . HURE 22 et
SR HCAR AT S 285 (T S 1T Mk, TR
J& GRC 5 PC E AR 14, mABREMNIZMN
A 4, BRRAMPTREER

S Ak AN i D GRC-PC A 2 44 2 (1) FF 24 ] i,
ARFFEIET A VR R4S GRC Mk}, Hil1EIE
J&IF T GRC-PC & Gl ik . 55 L GRC-
PC & &5 i) GRC 1H 2 )R £ 5 GRC-PC H &% #
Jr AR, 3E D A AR A U P AR A
s, AR AR LA, I 5 AR BE 1 AR F GRC
MO ERIEAT HL B, AF5E GRC SR EE - P Fp A A}
DA 7 G A 5% FA R I 4 i AR 52, A
1o GRC-PC & A Mkt 19 52 B o FH LA B A Ofe 1) % e
RS

1 JRIeHER

1.1 E#R

AW 5T T FH A B2 22k GRC /K U b 2% 1 ]
%+ . GRC M EHMEHE: Kie, FEPW, R
M 525 G REmRERKYE; U, AT, AR
g 1.4; WK, A PCA-1 BIRFRER E Rk 71 ;
2F o 1 ) J6 VI BB 5, R R 2.68 glem’, LM
BN 72 GPa, HUhiskfEly 1700 MPa, H#EHN 14
um; RS E AT A BEL Ry, U Bk R, &
BLRBIREN . ARSI A AR . R R A R K
RV, AT LA A R P M e . ARl R %
FULHIE GRC i1, MAEERETEbR, AR R
0.31, KIREIRPHY R H A 1117, AR i ARy
JRAM 08 1R K, LAk e &, BRAIG
KL AL, 8/ GRC BPRHE 4 AR TR b 1 1 24 Ai
ARl B AR o 0.281, /KU -5 i Rb 5T
2R 89, F1HIM THHRAEMECA L, &2
I T ER4E . Bk o UKL R L s A Y
Foo BRI 5 2 2 B0 22 R 10%, i e 401 = J5 ot 43
B 2 Ry 5%, WAGR Tt 3 B8 2 2%, GRC M
BT 2L AR AT L 3 S B B AT gkt i, ARE
ST B H MRS A = /K R R b b i i B8 1 2
RYWISLT 4 . BERXT GRC MBIy PR e R0 240
REMIEZIR . 1) FREAECH 0.1%, 1.5%, 2.0% 24k



553 1] LT, AF

HTRUREA SR A R — A AR PR RED ST 3

B A GRC J12PERE BT APEREM BZ s 2) i
BN 1.5%, 2.5%, 3.5% KR 48 AN GRC Jy244E
REABTAMERR A RZ M

=1 BREMESLL

Table I Mix ratio of mortar foundation

HR K W BRI KGR
IR /g 800 900 80 40 16
&2 GRCWRIXWELL 5328
Table 2 GRC mortar test ratio grouping
. BT 35 /%
P 5 — — X -
Gip /N (TR T GO %) i N 272 1| S € 3 &}
0 10 5 2 0 0
1 10 5 2 1.0 0
2 10 5 2 1.5 0
3 10 5 2 2.0 0
4 10 5 2 2.0 1.5
5 10 5 2 2.0 2.5
6 10 5 2 2.0 35

1.2 R HEHE
12,1 F 4K 3 X 4515

HEH T R4 GRC By sl B e, FRAR B K 2
FoRBea b, BRRIRIVE 3 AT 25 mm x 25
mm x 280 mm AR T T401000 . F A
AFFEPIRI N R, B 3 b, Beryy
B, ANEEIKIEPHR T4 A (1) .

B =[(£,-L,)/250]x100% ., (1)

e PO R T 485 250 Wb Ha A 3L
KE (mm) 5 L, WEPHGAEAESS ¢ RO RS &8
(mm ) ; Ly ARPFGRIE R A (S (mm) .

FIEAFR R0, BALBCE 40% F1 70% M
ANV PR AR B EA T LA
122 REVE A7 KX X A4 1F
BEIR 6 PA Gttt , HRSF S HULE 3.
£ 3 #B GRC-PC EGEMRTSH
Table 3 Dimension parameters of new GRC-PC
composite wallboard

Rk RS GRC %12 1R+ Faraaii
ity (K x % x &) /mm JBE /mm JBE /mm #HE

S1 1000 x 1 000 x 15 15

S2 1000 x 1 000 x 60 60

S3 1000 x 1000 x (10+60) 10 60 g

S4 1000 x 1000 x (15+60) 15 60 A

S5 1000 x 1000 x (15+60) 15 60 HEURE IR 42
S6 1000 x 1000 x (15+60) 15 60 LN

#3914k S1 F 4l GRC 55 M, S2 M 4liiR
Bk 55 M S3 20 10 mm JE 1 GRC M K5 60 mm
JE AR EE M RER F 5 7 U A i B ;s S4 0

15 mm JE#) GRC #4485 60 mm JE IR EE 48R
FAF-42 7 2N A R B A S5 28 15 mm JE Y GRC
RS 60 mm JE A TREE 1 B RER AR i 34 422 5 5C
AR S6 K 15 mm JEY GRC #1EH5 60 mm
JEL AR TR - AR R PN 22 90 32 422U A AR B

2 REERES

2.1 #RIASIT GRC A MHEREFIIT R AL R
2.1.1 444523 GRC T4 AL FHh

AIXHEE N 40% F1 70% T, A FEBEI LT 40
it 435 GRC B IR 22 th & &l 1 P .

0.18
0.16} A ——
014} ’!,.35'

X -

$ 012} 7 22t

s

o 0.10F

g

é 0.08r —a— W, =0%;

7 0.06F —e—wy,=1.0%;
0.04f —a— Wy, =1.5%;
002 —e—wy =2.0%.

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
time/d
a) RH=40%
0.12
0.10F

shrinkage rate/%
g
(=]
(=2}
N
B>
\’?;:
3

—a—w_ =0%;
fiber’

—e—w, =1.0%;
iber’

0.02f —A— Wy =1.5%;

—e— wy, =2.0%.

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

time/d
b) RH=70%
1 REMESEE T RRFHESER
W dE =2 0 h 2

Fig. 1 Shrinkage change curves of specimens with different
fiber content under different relative humidity
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Fig. 2 Shrinkage change curves of test pieces with different
rubber powder content under different relative humidity
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Fig. 3 Time varying curves of surface shrinkage strain of S1,
S3 and S4 test blocks
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Fig.4 Time varying curves of internal shrinkage strains of S2,
S3 and S4 test blocks
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