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Experimental research on mechanical properties of
fly ash concrete in sulfate saline soil area
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Abstract: [Purposes] The paper aims to explore the influence of fly ash content on concrete
compressive strength in sulfate saline soil area to provide some reference for practical engi-
neering construction. [ Methods] Four groups of 48 standard cubic concrete test blocks with
side length of 150 mm were embedded in the test sites, whose fly ash contents were 0%,
10%, 15% and 20%, respectively. The compressive strength was measured regularly and
the microstructure was analyzed through scanning electron microscope. [ Findings] The
compressive strength of concrete test blocks with different mix proportion increases to a
certain extent at the early stage of erosion. With the increase of erosion time, the compres-
sive strength begins to decrease gradually. Combined with orthogonal test analysis, it is
considered that the best content of fly ash is 10%. The ettringite crystals formed by the

combination of SO?  penetrated into the concrete and hydration products gradually increase
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at the later stage of erosion, and the ettringite absorbs water and expands, resulting in the

expansion of micro cracks and affecting the overall compactness of the structure. The Gen-

eral Model Gauss function in MATLAB was used to fit the test data of early concrete com-

pressive strength. The results show that the fitting effect is good. [Conclusions] For the re-

search on the durability of fly ash concrete in sulfate saline soil area, a variety of test methods

should be used to analyze the changes of mechanical properties of concrete, and the combination of

numerical simulation and test results should be strengthened to make a better prediction of the

compressive strength of concrete.

Key words: fly ash concrete; sulfate saline soil; compressive strength test;micro structure;

orthogonal test analysis
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Table 1 Main chemical composition of the cement %

w(Ca0) w(Si02) w(AlO3) w(Fe;O3) w(SO3) w(MgO) w(Naz O)

62.15 19.02 4.53 3.10 2.50 1. 80 0.18

F A5 M 3k http://cslgxbzk. csust. edu. en/cslgdxxbzk/home



66 ¥ W ® T Kk F

FHROCA R FE R

2022 % 3 A

1.3 AR

R TR IR 35 X B3 4 TR 1
U B 52w, HAE 4 AR SF R 150 mm X
150 mm X 150 mm {45 1 37 7 (R IR % il B, &5
12 B 3 ag e, Xk 4 AR EE il BB A

LR A b L3 2GR 4 LA IR BE 1 1 iR
FESEHI Ry C45) . Ml AE (20£5) CHRET
B IEAE 24 h S HRAR R 5 1 L AR AR L E R
FRPrE NI 28 d BUBE AR K 1.5 m (1)
TR, AR AR R R S D

0%.10% .15 %0 Fl 20 %6 H By JE JK . 45 2H VR 5 3 Bk FERE , IR R 1 1) ik e BSURE 6 A 7 TOM K 395 0 AT
F2 RELRAK
Table 2 Concrete mix proportion
WA Bt/ BSK K/ I/ K/ i/ fa¥/ WK/
" e BE/% (kgem ?) (kgem ?) (kgem ?) (kg*m *) (kg*m *) (kg+m *)
PB-A 12 0 500 0 176 719 1 035 12.5
PB-B 12 10 450 50 176 719 1035 12.5
PB-C 12 15 425 75 176 719 1035 12.5
PB-D 12 20 400 100 176 719 1035 12.5
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Fig. 1 SEM images of concrete test blocks with each mix proportion at different erosion ages
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Fig. 2 EDS energy spectrum analysis diagrams of concrete test blocks with each mix proportion at 930 d age
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Fig. 3 Variation trend of residual strength coefficient of

concrete test blocks with each mix proportion

2.2.2 MRS B BT SR )5

B4 JE R R 45 T A o TR E A R B 0 e o 5 it
R A AR AR . N 4 AT LLE L4 R &
LU VR B A 3 T T 8 B A A8 R A A AR i
FEPAEA B, ERHI0~240 DIREE Ak
(R0 R o B A 1 B T — o AR 3 K i PR R AR X
— I AR AE SR B 28 d R OB K TR B i e s
B+ Z 25 78 )2 A R BT ok R
PEA R EEME SO, fil AL O, 51RE L NHH
CaCOH), 50 MW it & Az N A8 BT 7K AL E R
B KA B TR Y A I B M ) B L X SRR 2P B
UK IR AL SN 7= Wy 3817 T TR 35 1 N 38 19 6 40 FL
BRE, 42 1k B B s D, JR B T AN
SOT WBE MR LR T K., &
R I IR 3] 540 d )5, & TG Hol BER TR 8 1 1)
PR E R FEAR. 45 6 W & £ s
SEM R R #E 47 43 H7 J5 I\ 2 ok 24 4% 1) 7 A fil VR o
T A R E VA P R AL, S EGUESRE IR T
W, BEE R MBI, T )2 e SO &
Wz A SETKIE KA T P 85 A A e AR LB
A WK B I R P 85 B A, JF B B S A LR
XoF VR R - A8 I Tt P P A AN RS e Y AR
JE 1 (840~930 d) » &L A LBy JE TR BE + 1 R
S BEATY R R R S (R R AR R B AR T .
TR BE T R R IO T K e A 5 R B K
S5EBHORSE 1, M e AT R/ SRR T K AR i
i 5 B B 1 22 /> DR 4 D K 9 v C-S-HL B S 1Y)
THFEA Tk /b, (H 55 B A7 55 42 1l = ) S IR
SR 1 0 5 48 7 AR B BT LA GX — B BTR
- PV P B AR T B — RS .

PR32 /M Pa

0 240 540 840 930
R ki 91/d

Bl 4 & Fob bkt X e 3R 5B E RORALAE
Fig. 4 Attenuation law of compressive strength of

concrete test blocks with each mix proportion

T A XS B A TE G Ry TR BB AN [ 4% ok i
WAoo B, & BUEC & Lo PB-B AR BE 76 1
M0 0.240,540,840 F1 930 d AL IR 58 ¥ K T
A BC A Ll TR BE AR N 0 B A b R B . PRI,
WK ) S A B | Nk 1026,

2.3 EXABEITS ST

FE T I b3 B TR E + B R £ 42 1l i 5 Y
S5 OF 22 5 4 B AT DL 0 G B M A 3 Ry
A5 o B AR Ty 191 % YR O A BT R i R 1 5 )
P RBRSER A Le (2) IE A8 K AT 1 R AT HT .
e 3~4 43 8 TE 32 5 43 B v i R K CF- R R
RN ol SRR T

x®3 BHEATA

Table 3 Factor level table
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Table 4 Orthogonal test scheme and result analysis
iy % bt e v B
£ RE A B (AXB), (AXB), (AXB);  fi/MPa
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2 1 2 1 2 2 41.8
3 1 3 2 1 2 40.9
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5 2 1 2 2 1 74. 4
6 2 2 2 1 2 44,0
7 2 3 1 2 2 41.9
8 2 4 1 1 1 41.3
9 3 1 1 2 2 69.9
10 3 2 1 1 1 41.1
11 3 3 2 2 1 39.3
12 3 4 2 1 2 39.0
13 4 1 2 1 2 59.4
14 4 2 2 2 1 40. 8
15 4 3 1 1 1 38.2
16 4 4 1 2 2 37.8
K. 194. 6 275.8 383.8 375.7 387.3 -
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K3 189. 3 160. 3 - - - -
K. 176. 2 158.2 — — — —
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ks 47.325 40. 075 — — — —
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S; 88. 175 2 437.815 36 294.170 36 304.300 36 310.100 —
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