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Abstract

With the increasing awareness of environmental protection and the concept of sustainable devel-
opment, green concrete has been paid more and more attention and gradually become a new di-
rection for the development of concrete materials. Admixture concrete is the representative of
green concrete. Although people have carried out some research on fly ash admixture concrete at
present, the research results have not reached a consensus, and comprehensive and in-depth re-
search is urgently needed. This paper attempts to conduct a comprehensive and in-depth study on
the physical properties of fly ash doped concrete through a number of tests, such as compressive,
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impermeable, carbonized and freeze-resistant properties, as well as the internal microstructure of
the test block by CT scanning.
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PRI i VR LA SR o €30, FEEEEHIKIREL. WoKFIBE, EEH RS EM K
TREEL I TAE, 15 Kt AR ST IRMRL: ARG R 2R R S50 5 F R K . 7KK FH ¥ I et
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Table 1. Chemical composition of fly ash

= 1. HERECFER
o %ax ALO; Fe,0; Sio, CaO MgO SO;
(%) 30.3 5.4 42.7 24 24 0.67

PG TP BN 5~20 mm REAR RS C HA R R RS | o b A ) R4 R0RE . it FH 40
BEOAHRE, WA 2.6, HRMEE N 2650 kg/m’, F H IR AL RI7. BebLp i 28 Rk
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Figure 1. (a) Concrete test block cube compression failure process, (b) compressive failure mode of concrete cube test block
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Figure 2. Compressive strength curve of concrete cube with age
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Figure 3. Mass loss under freeze-thaw cycles
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Figure 4. Variation of dynamic elastic modulus in freeze-thaw cycles
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Figure 5. Compression process and failure modes
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Figure 6. Whole process stress-strain curve under triaxial compression
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Figure 7. Carbonization test
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Figure 8. CT scanning tomography after 120 freeze-thaw cycles excavation

8. 120 ARMEIF S CT FEET 2 E
3. RO

TR LSRN C30 AR EE LB 45 IR KR 1 7 AR BEAN LR T DL R A o R DB I
Rt ARG YRt - ST AU BT A [, A T R RURIR[10] HUH 58 BEHR A TR T it 9

DOI: 10.12677/hjce.2023.124053 489 AR


https://doi.org/10.12677/hjce.2023.124053

FES, ByWEIKI5 5 T B HITE 40%~50% o @ VR EE T Bl IPUE R B G K am A, (H2 5 SR B 1 K 55
s 1M 56 d W IR AR EE T BT B R S E R A LB . BEE BRI N, IR LIRS
{14 O B 45 2 DA B A X B s S B AR A (4 45 s AR I BE T, P WLATVR 1 BRI TR o

WL CT KM : 1) FERER RGP B3N, SRR AR IR I ™ 5, VR AT 2 341 ] i 7= A=
(IR K R A 2285 W) R T A A A S AR, R BESR I Vi s b oA SR K 2R RN A 3R R V& AN 7 T - 2)
FLBR AR AFLER 7 L35 B R RAIE PR B3 2100 Tk o B R VR - 8 D VR R PR 6 JS FL R R R R 1
K, A EH 2R A 5 FE Y y = 0.0014x + 0.1083R2 = 0.9864, % Fl 25 YA 50 R AIFLER K058 27%
A 63.3%. 3) ANFGHBERRECE, FLEABUNT 0.01 mm® f%E 5 R LB TR R Ll ik, FLBR AR
KF 10 mm’® () 5 B dpe/ly, FLBKZAE 1 mm® BLF FIVE R Rk 25 R 50 WRES, FLBRAARL/NT 0.01 mm’
(R FLBR B El R AR Bl ARG K T 18.5% 1 26%, FLBRAAFIAE 0.01~0.1 mm’ 2 [ FLEF A& b o VR @b 11
FLBREEIG K T 2.6%H1 63.9%. 4) FEEECRES, A8 F 2L PR NS, s i vl 2
HEIRAR T o Bl AR R AW R, DT IR B, KRR IR, BOMHLRE, NASEE N 107/
(1) 2L 5% B 7T WA

4. &g

AREGIE T 7y 2SI AN CT A6 X Ry AR e - AR BEAT AT 7T, X R Bl A 1 F T gkt
BEAT AT 734, ANTRRE L RO AN AR ot B0 SR A3 5H A B Uk =5 i b 25 VP VR R - T T
AMEREMI NG DL, S5 6 CT FAHHACKE oW B U8 A 5 7 LA 15 A A AR &5 45 0 TRt - APk RE 25 1k 4
REFEAT VA 5T, AT LA br TR ARG L AR R St — € 2% . S0 R IRy KA IR gt -
DR PR SRS, B IR G IR B A T v ke, 56 d BT wT A @R A IR 1.186 £, W]
WG EB NTRERAAT R T80 K Je & 0 HAT R T Hsm 187, Ehkmmh s Rl A gl £5
Ao BT HGTRTERE R AR o

&E 3k

(1] sEA, B, E3, S« b, 50 e e L 7 AT 0l B pcRAED]. R 55 2 6 TR R,
2022, 4(5): 91-98.

[2] ¥, . R EACIE TR L B A IR A SRR [T]. YLPEEH, 2022(3): 9-11.

[3] HEEFMEEAS. GB/T 1346-2011, /KIEARAETEHKE, B R, 2228 MR J7ES]. 2011,

(4] B3, M=, e e N ER IS BT FE[0]. YLPEEEAE, 2022(3): 7-8+11.

[5S] e, BHWE, BRIER, BEZhED, B NHR. TR A8 BR 0] THAR VR 5 L Pk it A PR 2 [J]. 7K B AR IR R} 22, 2022

40(4): 158-161+124.

[6] SIS, XA, @R AR e R RLE R A 2 AT [J]. @SRRI K, 2021, 48(22): 133-136.

[7] FHR. BEIHREE MR s Al AR A [I]. #ekiR, 2022(1): 24-26.

[8] EREHIAL. HET CT B H IR G L VRRLN ATERT FE[J]. @At 51, 2022, 43(2): 82-85.

[91 W EM. EF CT WiZHARRE LA E A A E T 515 [D]: (154671030, Mk PaIbRMmEH R
2017.

[10] HEMEHA, TOAE, B RWE. 25 (VR B LB SR R (AR A SHLRIT]. V0RO R (A REERR),
2018, 50(2): 202-208.

DOI: 10.12677/hjce.2023.124053 490 T ARTHE


https://doi.org/10.12677/hjce.2023.124053

	粉煤灰混凝土力学性能及耐久性研究
	摘  要
	关键词
	Study on Mechanical Properties and Durability of Fly Ash Concrete
	Abstract
	Keywords
	1. 引言
	2. 试验过程
	2.1. 试块的制作养护
	2.2. 相关力学性能试验
	2.2.1. 混凝土试块立方体抗压试验
	2.2.2. 混凝土冻融循环试验
	2.2.3. 超声波探测
	2.2.4. 三轴试验
	2.2.5. 碳化试验
	2.2.6. CT扫描试验


	3. 结果分析
	4. 结论
	参考文献

