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Abstract: To address the specific casting requirements of building formwork-mesh concrete structure, a

high-performance self-compacting concrete was developed through the optimization of key mix design

parameters, including coarse aggregate size, sand ratio, water-gel ratio, and cementitious material

system. The results show that, after optimizing the mix proportion parameters, the concrete achieved a

slump flow of 575mm, a J-ring flow difference of 15mm, a V-funnel flow time of 15.4s, a T500 time of

4.1s, a 28d compressive strength of 53.5MPa, and a paste exudation rate of 2.29%.

These

characteristics confirm that the concrete exhibits excellent workability and mechanical properties, fully

meeting the technical requirements of construction formwork. It has been successfully applied in a

resettlement housing project in Baoshan District, Shanghai. Core testing of the construction formwork

shear walls cast with this self-compacting concrete showed a 28d compressive strength of 52. 6MPa.

Keywords : formwork-mesh concrete ;mix proportion ; workability ; mechanical properties ; experiments
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Table 1 Concrete mixing ratios

TR+ JEAT R R/ (kg - m™)

Wit

=}

A biei IR LR b ¥ S K ML BPRIAE/mm W3/ % K
J1 280 153 77 852 818 6.1 173 5~16 51 0.34
Al 280 153 77 852 818 6.1 173 5~10 51 0.34
A2 280 153 71 852 818 6.1 173 5~20 51 0.34
S1 280 153 71 835 835 6.1 173 5~16 50 0.34
S2 280 153 77 868 802 6.1 173 5~16 52 0.34
S3 280 153 77 885 785 6.1 173 5~16 53 0.34
S4 280 153 71 902 768 6.1 173 5~16 54 0.34
R1 280 153 71 868 802 6.1 153 5~16 52 0.30
R2 280 153 77 868 802 6.1 163 5~16 52 0.32
R3 280 153 71 868 802 6.1 184 5~16 52 0.36
R4 280 153 71 868 802 6.1 194 5~16 52 0.38
Cl 280 0 230 868 802 6.1 173 5~16 52 0.34
Cc2 280 77 153 868 802 6.1 173 5~16 52 0.34
C3 280 115 115 868 802 6.1 173 5~16 52 0.34
C4 280 230 0 868 802 6.1 173 5~16 52 0.34
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Table 2 The influence of coarse aggregate size on

concrete performance

- , \BIA] 28d L Hik
d g DI e o B 4
5 %/ m;n rjm mm INTil/ s s/ #/ s

s MPa %

Al 5~10 550 35 22,2 8.7 46.3 2.82 EE
J1 5~16 565 25 21,0 5.3 51.8 3.18 JCEHT
A2 5~20 545 55 22,7 7.5 56.3 3.85 JLEHT

3.2 WhARXHEEE - HEREAY

D3R SRR ) % SR TAEMERE I 52
WA AnZR 3 firs . BlE AP R BG I, 9 B S S K
Je AR B Fa s iR EE 1 PA {E .V TR =1 HEZs it
1] \T500 5HARE RS AR S G, P 3 TE 52%
BF, 9 R B fe R, FL A A B 5 A1 5 28d 40 1 58 AR Ak
AN, U IR B 1 7 5 38 0 23R 50 R e LA A 1
TAEVERE  (HAD R RAKHT, A B 2 SR PR
2 RGBT WK SE IS, HE S B0 S 4
2 KB RERY Rl R e SRS Y
[ NN ) | =2 w0 S A B i1 2 3§
Hpshte" o 55— J5 i, b5 RD R A3 A, 5 R
P AR 23 18 K, e B A REH BEAH R A 45 44
(OF FiR=p eI AN IR VN 3 =
[ PZEZE )1 T B, S 38 IR EE - 1 R AR B 1R,
PRI ) % A S I % SR BE B B R0 i
H52%,

*£3 WERINEER LR

Table 3 The influence of sand ratio on concrete

performance

\BiA] 28d¥i A
Gi R/ ?ﬁf PA/ SHHEZ TS00/  JE3R gjﬁ }t%”
7% o mm Hﬁlﬁ/ s I\ri/ o ks

S 50 550 35 25.0 5.5 51.0 3.55 WK
sl 565 25  21.0 5.3 51.8 3.18 L&
2 52 570 15 15.4 4.1 535 2.29 JCEEHT
S3 53 555 25 17.4 5.5 51.6 2.51 KB
sS4 54 545 30 19.1 6.0 50.1 2.72 %
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Table 4 The influence of water-binder ratio on

concrete performance

- \BiZ 28d 4T WAk
G K ) PA i/ 3FHEZs T500/  JE#E B AW
2 ::m mm WA/ s B, %K RE
s MPa %
R1 0.30 490 45 359 — 56.7 1.91 %

R2 0.32 540 25 226 6.0 552 2.09 JGEH
S2 0.34 570 15 15.4 4.1 535 229 JCEH
R3 0.36 580 15 9.6 2.9 51.1 4.24 Bk
R4 0.38 590 10 8.2 2.5 47.9 5.53 Bk
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Table 5 Test results of cementitious material system

s REEMEMAR  PRE/mm PA {H/mm VIERSFHESRF/s T500/s  28d PURIREE/MPa B/ % HEEWRE
cl HBYH 480 50 41.2 — 61.7 1.46 g
C2 WM BEK=2:1 525 35 25.3 7.0 58.9 1.61 g
C3 Wk K =1:1 555 30 17.9 4.3 56.3 1.90 TCE T
S2 W MK =1:2 570 15 15.4 4.1 53.5 2.29 TEN
c4 WA B EK 600 10 8.7 2.9 49.8 4.21 R BT

By o Bb WA AN K =280 1 153 : 77 : 868 :
802 : 6.1 : 173kg/m’ , Hilf - A7 K42 5 ~ 16mm,,
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Fig.1 Model concrete pouring test
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Fig.2 Installation process of structural components
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Fig.3 After the pouring of the shear wall
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Fig. 4 States of the concrete structure before

and after hardening
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