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Effect of wheat straw fiber and oyster shell on mechanical properties of foam concrete
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Abstract: To develop a novel green, low-carbon and weak-alkaline concrete artificial reefl material, this study
added wheat straw fiber and oyster shell into the foam concrete and investigated the effects of the two materials
on the compressive strength and splitting tensile strength of the foam concrete for artificial reef through concrete
performance testing and electron microscope scanning. The percentages of the two materials in the total mass of
the cementitious material were 0. 05% ~0.25% and 5% ~25% , respectively. A quadratic polynomial regression
model of compressive strength and splitting tensile strength was established with the dilution ratio of foaming
agent, the content of wheat straw fiber and the content of oyster shell as the influencing factors. The results
show that with the increase of wheat straw fiber content, the mechanical properties of the foam concrete first
increase and then decrease and the optimal content is 0. 15% , while with the increase of oyster shell content, the
mechanical properties of foam concrete first increase and then decrease and the optimal content was 15%.
Appropriate amount of wheat straw fiber and oyster shell fine aggregate can improve the mechanical properties of
foam concrete. When the oyster shell content is 15% and the wheat straw fiber content is 0. 2% , the mechanical

properties of the foam concrete are the best and the effect is better than that of a single material. The
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optimization results of the regression model yielded the optimal values of the three influencing factors as follows:
the dilution ratio of foaming agent of 38. 60 times, the content of wheat straw fiber of 0. 15%, and the content of
oyster shell of 14. 76 %.

Key words: foam concrete; wheat straw {iber; oyster shell; compressive strength; splitting tensile strength
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Table 2 Response surface optimization experimental design and results

#1591 R 300 A R AR 4k LBt/ % s B/ % P58 % / MPa B RUBURL58 % / MPa
1 30 0. 20 15 35.97 3.54
2 40 0.10 10 32.55 3.09
3 40 0.15 15 38.01 3.83
4 50 0. 20 15 35.90 3.53
5 40 0. 20 10 35. 20 3.59
6 50 0.15 20 35.37 3.64
7 140 0.15 15 37.80 3.79
8 40 0.15 15 37.91 3.81
9 30 0.15 10 34.65 3.43
10 30 0.15 20 35.50 3.49
11 30 0.10 15 35. 47 3.32
12 50 0.10 15 35.78 3.47
13 40 0. 20 20 33.22 3.31
14 50 0.15 10 34.89 3.42
15 40 0.15 15 38.21 3.74
16 40 0.10 20 35.41 3.65
17 10 0.15 15 38.13 3.77

L.2.2 WKk

D R4 . B K D RO R AR FEDL 3 HE 2~3 min B4, B IEK R 522 THEAA KRR
AYPEPE ORGP 5T B R BE A R b BB RE 2 min A5 AL [ e IR B A W R O B 0 B A R
T FE A K F 28 SO 4 AL R ML R T R R AR IR L I IE7E TAE M B FE L 4k 22858 3 2 min, (5 1E 5
Je #  AT A ORI B AR B rp T R B IR B R 24 h R PRIRE R R B AR E R R R 2 M
SE R I W a1 2 T, AT M RE IR

2) B PEREMNA . 208 GB/T 43487 2023¢ UK TR %E + B il fh iR 50 05 36 )" of 3 TR VR ¢ 4 i 47 it
FESREEMR , BN A A AWM 4 100 mm X 100 mm X 100 mm [ = BB, 43 Mkt e 7 d.28 d ¥
PR SR A . B 2P H R B 3 IR GB/T 294172012 /K Je b 3¢ FIR BE T 2 Wi 45 T 2404 g 36y 1 )™
HEAT I, 23 I e 7 d 28 d i B T RLR . ] #E E ZEISS Sigma 300 5 B 7 B UL
(scanning electron microscope, SEM) X K A G ¥ 7E 10~20 mm, B E At 15 mm WA 17 IE 57 30
B M Ry 3 kV L RIS SE2 0 F IR 4% .



FARE A A 2T A 5 05 T X U R TR B L 7 < M R A 5 ¢ 91

2 HBEAERSIE

2.1 ERFENBARRELTNFHEERNIT
AR LT 42 e LR L BT 0 BT 25 R 1A 1 B iR R B A R 2 RS AP 4 B B T IR BE L 7 d
28 d T M 5 B MBS SR T 0 R A AR AL LA AN T 20181 3 BITR

3 &

(c) EFEA BB E0.15% (d) ZFE 412 20.25%

1 ARA%HBEHAAMBREER

Fig. 1 Scanning electron microscope results of different fiber content groups
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Fig. 2 Effect of wheat straw fiber dosage on Fig. 3 Effect of wheat straw f{iber dosage on

compressive strength splitting tensile strength
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Fig. 4 Effect of oyster shell dosage on compressive strength Fig. 5 Effect of oyster shell dosage on splitting tensile strength
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Fig. 6 Scanning electron microscope results of different oyster shell content groups
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compressive strength splitting tensile strength
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