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Abstract

Ceramsite concrete is widely used in construction projects owing to its light weight, good durabil-
ity and heat preservation. To research the compressive strength of ceramsite concrete at early
age, the experiments with 28 groups of cubic specimens with 9 length of a side 150 mm in each
group are carried out to measure the compressive strength of ceramsite concrete from the first
day to the 28th day, and to analyze the mean value, standard deviation and coefficient of variation
of compressive strength of ceramsite concrete in early age with the change of time. The calculation
models of the compressive strength of ceramsite concrete within 28 days were established using
logarithmic model, exponential model, hyperbolic model and three-parameter model respectively.
Finally, the results show that the logarithmic model is in good agreement with the experimental
results and can be used to calculate the compressive strength of ceramsite concrete at early age.
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Table 1. Cement performance indicators

= 1. KR RERER

BB TiE BB LRmR st BLATHEIE (Mpa) PUSIRIE(Mpa)
(%) BH(%) (%) (m’/kg) (mm) 3d 28d 3d 28d
15.0 55 0.035 348 1.0 5.1 8.2 26.0 48.7

PR BRSO T X wd, AR a1 2 P

Table 2. Sand performance indicators

2. WOMEREIRIR

e aRE ROEE RWEE RREE HREELIE
R ek e 0 (ke/m) (gm) )
2.6 I X 0.4 0.4 2580 1480 43

RN F R 4, HAERERIR IR 3 P,

Table 3. Performance indicators of fly ash

3. MR REREAR

HHIE (%) BRI (%) Fek (%) BRI (%) =A%)
16.8 98 2.08 0.4 1.38

BN S95 B, HMBEFEAR IR 4 PR,

Table 4. Mineral powder performance indicators
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t(“j’ﬁg'”‘ ) - ! o WAL AR KRG SR
417 2.90 78 96 101 0.1 1.8 1.25

ANINFIA E B E A IR B Sk ], BEREN PCA-10 BURIRIR R Sk, HAEREFabrin
5 BTN

Table 5. Performance Index of PCA-10 Polycarboxylate Superplasticizer
= 5. PCA-10 BUBRIREL RS UK IS REFEHT

ik HE YIS PURTRBEL(T d)
(%) (g/m’) (o) (o)
11.14 1.024 18 143
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Figure 1. Ceramsite used in the test
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Table 6. Ceramsite performance index
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Table 7. Compound admixture dosage

F7. ERIMFTIZE

K LiE- JEAn R Y ElRav
(g/m’) (g/m’) (g/m’) (g/m’) (g/m’)
6.24 312 208 312 520

Wi har VR g L (R TIC ) 5 B2 S O LC7.5, LIC & ELan & 8 P

Table 8. Mixture ratio of ceramsite concrete

= 8. MRUR R TEC AL

K K i Ve ki KRR L) Al
(kg/m’) (kg/m’) (kg/m’) (kg/m’) (kg/m’) (kg/m’) (kg/m’)
270 150 704 442 100 31 7.62

FlE (R RE T 2R MR RS TR UE) (GB/T 50081-2002) [10]#85E, il EHIEL AT, X
T P ) AR A, DA R PR b /D A P I B 140 7 A DA R T AR S R R R i R 5 4
ARG D0 25 SR 1) S HUFE R

2.1. KPR

e L RS g - 37 75 AR B R R # HESCHR [ 10 RLE , AR IRl Bk AT, I3 B 2 Pros.
Wk IRt = 5777 AR BT SR EE RIS IR, 428N S T5 A E -
1) PR A A9 S 05 PR U 5 B 4% 35

F
f;c - Z (2)
s for——W KL B 1 37 7 R 5T R 58 (MPa);
F—— R A (N5

DOI: 10.12677/hjce.2020.98079 744 TARTHE


https://doi.org/10.12677/hjce.2020.98079

gl %

A—— & T R (mm?) .
Wi bR g+ N7 77 PR B B TH SRS 4 0.1 MPa

Figure 2. Cube compressive strength test device
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Figure 3. Internal properties of the specimen at failure

3. FERRTIA PR MR

3. BACR R T ER AR 54

FRT, EEA A BORA Fa oA . XU A AN = 2 MO A S5 ) 3 3o VR e - (0 B 55 P2 5 % 191
Mok RPEAT N BakiREE L, PURSRE SR MK X R, EEBRS I ERELET, LA L
T AT RO RS R I B R [11] [12].

W haL T ik - 47 1 e T o JRE A Y

KT REE L PURR SRR, HAfE2A 4, Wk 9 Pros. Hb fo A SUSMRE, fu
TR TR TR L SR ¢ ], o A IRBELSRETTARHII I, A By CAFHESHL.

DOI: 10.12677/hjce.2020.98079 745 TARTHE


https://doi.org/10.12677/hjce.2020.98079

gl %

Table 9. Concrete age resistance strength model [13] [14] [15]
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Table 10. Test results of age resistance of ceramsite concrete specimens

= 10. AR AR ER SRR KGR

(3! S RBUE 3 (MPa)

@ 515 %525 W3 Had EsH ede M7 HsH ok
1 6.6 6.5 6.8 52 6.5 6.8 72 6.6 72

2 8.6 9.0 9.1 8.8 8.8 9.2 8.4 8.4 9.2

3 10.6 95 93 9.9 95 95 8.9 9.7 10.0
4 10.6 10.2 10.6 11.0 95 10.0 11.2 10.9 10.2
5 11.1 10.4 11.7 11.0 11.7 11.2 10.9 10.9 12.0
6 11.4 10.7 10.8 11.6 11.9 114 11.1 13.1 11.1
7 10.7 10.0 10.1 12.1 11.4 11.7 11.7 10.6 10.1
8 12.1 103 12.1 11.7 11.8 115 122 10.7 11.9
9 11.4 113 10.2 11.8 12.2 11.8 115 12.1 113
10 12.1 115 115 11.6 11.1 11.7 11.6 11.6 12.6
11 12.8 12.6 12.9 12.0 12.1 11.8 11.9 12.1 11.0
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12 12.4 12.3 11.9 12.1 13.9 12.2 12.8 13.4 13.1
13 12.0 14.0 12.4 12.0 12.8 12.2 12.6 13.0 12.5
14 12.6 12.1 12.9 13.3 13.9 13.2 13.4 13.9 13.7
15 12.3 13.3 12.6 12.5 12.6 13.2 13.0 13.5 12.8
16 13.0 14.5 13.1 14.2 13.9 13.8 13.3 13.5 12.3
17 12.5 14.6 14.3 13.4 12.9 14.5 12.6 12.7 13.8
18 14.2 13.9 13.9 14.3 14.1 133 13.4 14.3 13.6
19 14.3 14.1 13.0 14.6 13.9 12.4 14.8 13.4 13.9
20 14.6 14.3 14.8 13.9 13.7 13.4 14.4 13.8 13.5
21 15.3 14.1 14.3 14.5 15.2 12.9 14.4 14.5 12.9
22 14.6 14.0 12.8 14.6 15.0 14.2 12.8 13.5 14.1
23 14.0 14.6 16.2 14.1 14.9 13.4 12.9 14.0 14.3
24 15.2 14.6 15.7 13.2 14.8 14.6 14.5 14.9 13.7
25 14.2 14.1 13.6 16.1 13.7 14.2 15.3 14.3 14.2
26 13.4 14.8 15.5 13.4 14.5 14.5 14.3 12.9 15.0
27 14.4 13.9 14.7 15.1 15.1 15.3 15.3 13.9 14.1
28 15.2 15.3 14.6 15.2 14.8 14.4 14.3 13.6 15.8

3.1.2. REERSH
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Table 11. Strength statistics of age resistance of ceramsite concrete specimens
= 11, MRDR ST I Hn ERER E St
G—ZH
keIId) HfE x BEA—1k PRHEZE s B REM c,
(MPa) (%) (MPa) (%)
1 6.6 44.6 0.556 8.4
2 8.8 59.5 0.298 34
3 9.7 65.5 0.452 4.7
4 10.5 70.9 0.510 4.9
5 11.2 75.7 0.472 4.2
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6 11.5 77.7 0.682 59
7 10.9 73.6 0.759 7.0
8 11.6 78.4 0.624 54
9 11.5 77.7 0.559 4.9
10 11.7 79.1 0.400 34
11 12.1 81.8 0.550 4.5
12 12.7 85.8 0.632 5.0
13 126 85.1 0.590 4.7
14 13.2 89.2 0.571 43
15 12.9 86.2 0.383 3.0
16 13.5 91.2 0.635 4.7
17 13.5 91.2 0.780 5.8
18 13.9 93.9 0.357 2.6
19 13.8 93.2 0.727 53
20 14.0 94.6 0.469 34
21 14.2 95.9 0.804 5.7
22 14.0 94.6 0.737 53
23 14.3 96.6 0.884 6.2
24 14.6 98.6 0.705 4.8
25 14.4 97.2 0.749 52
26 14.3 96.6 0.804 5.6
27 14.6 98.6 0.552 3.8
28 14.8 100 0.620 42
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Figure 4. Average age of stress-resistant line chart
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Table 12. Normalized age-intensity-time nonlinear least squares fitting results
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Figure 8. Logarithmic model fitting curve
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