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Abstract

The effect of the content of coal-fired slag powder (0%, 5%, 10%, 15% and 20% of cementitious
material respectively) on the physical and mechanical properties of fly ash-slag concrete was stu-
died. The test results show that with the increase of the content of coal-fired slag powder, the
compressive strength, splitting tensile strength and axial compressive strength of concrete show a
gradual upward trend. Considering the content and strength, when the content of coal-fired slag
powder is 20%, the concrete with 56 d compressive strength of 37.19 MPa can be prepared; the
water absorption rate of concrete increases with the increase of the content of coal-fired slag
powder. This study has certain value for the application of coal-fired slag powder in engineering.
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Table 1. Various performance indexes of cement
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Fp=d &k
346 28.1 168 219 49.1 e
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Table 2. Chemical composition of fly ash and slag

=2 BRI FPERERS

=iy Sio, Al,O; Ca0 Fe,0; SO, MgO K,0 Na,O
IR 49.73 25.49 2.13 6.74 0.28 4.06 2.05 0.45
POy 45.68 12.68 16.08 5.26 2.13 3.15 1.56 431

Figure 1. Coal slag
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Table 3. Concrete mix design
=3 RE TR AT

VR L e 2 R e R (kg/m®)
KR AT R OBEK W RkR sk

wiegis  AKKH HEPRLAE (mm)

D-1 0.7 5-20 255 1209 750 45 64 3 0

D-2 0.7 5-20 255 1209 750 45 64 3 15
D-3 0.7 5-20 255 1209 750 45 64 3 30
D-4 0.7 5-20 255 1209 750 45 64 3 45
D-5 0.7 5-20 255 1209 750 45 64 3 60
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Figure 2. Compressive strength
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Figure 3. Splitting compressive strength
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Figure 4. Axial compressive strength

B 4. HpOHUESRE

34
[ ]

452 9/ MPa

Do
(o]

24

—n— PR RE /MPa

22

0 5 10 15 20

WERBE/ %

Figure 5. Bond strength of reinforcement
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Figure 6. Water content rate, water absorption rate, and relative water content rate
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Figure 7. Porosity
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Figure 8. Apparent density
E 8 RUEE

DOI: 10.12677/hjce.2022.114059

547

+ARTHE


https://doi.org/10.12677/hjce.2022.114059

T %

—n— i/ kg

8.10 -
8.05

0 8.00 /
=

5 10 15 20
B/ %
Figure 9. Quality
Eo RE

5 GRS RE

A IEREG T LA H LR 4518

1) BEE BRI ER B BRI, B K - IR R PR SR . BE R SR . 28 d RO PR 5
J5E RO fi 4 B2 5 K R A PRI R 3 0 . BB AR E 5 525 18, BRI K 20%45 R 56 d Btk
TR AEIA F) 37.19 MPa. 56 d BE B 58 2.15 MPa. 28 d fl.0o i 5 B 33.73 MPa Fl14R A 42 52 o i
29.95 MPa.

2) BEAEBREEY A BB RN, KRR - pE TR TR K 2 L FLRR AN R T K

3) MBI h S E B E S BRI MgO, T A SCIT ARG, 170 1k R BRI 7 4 o
FIT 5 (R A 40 J5 R S 0 %o VR e L T 2 ) S ) B (W RO R 2R, 7R 2D T R A A DG K
WAt

SE 3k

[1] XUEE, SRS, (T4ERE, femiss, SSCHEL BRI TR E: T AR b B S R R I 7T 9], L 7 S50 K,
2020, 40(5): 56-59.

[21 E . FAEERE KR A RERE A [D]: [ 22 hnies0]. HM: HedbKRIK f 2B, 2012,

[3] fdEyt. @RS AR HEARME S5 M) felE 575 6g, 2017(12): 99-100+180.

[4] SRZHA, ERuihy, T8 AR WG AR ). KAk, 2007, 19(1): 44-46.

[6] Am, Rk, 8. BRIERE K LR SRS TE]. FERR Eh 2% 4K, 2006, 34(8): 962-965.

(61 F&IE, k. A EREE TSR M Re AT 7 [0]. R B ZE&FIH, 2003(1): 22-23.

[71 SN, FEER S R g 5 AR R FE[0]. YT PEEEAE, 2016(14): 2+7.

[8] ZEdE. WML A ERE LB AEIRIE P A [D]: (AL A0 3], B #iVL Tl K%, 2009.

[9] &%, WKFHAR, Z&%, T, &G, RE5. HEXmkae R & LR R m[0]. YR %S K Ve &,
2011(6): 19-22.

[10] qﬂ)x%é%%ﬂﬁ%%ﬂbﬁ%i&%ﬁ. JGJ 55-2011. iR EE LA L derHIAR[S]. dbRt: A B g S Tolk H it
HiR, 2016.

[11] A E AR SEAE A 2 3% EE. GB/T 50080-2016. MMy kt L3 &R 7 i briE[S]. dbat: R
Sk iR #E H AR, 2016.

DOI: 10.12677/hjce.2022.114059 548 T ARTHE


https://doi.org/10.12677/hjce.2022.114059

T %

[12] A E AR EEFEA 2 HY%ES. GB/T 50081-2019. JR&E -+ /122 MEAE RIS 7 bR UE[S]. dbat: FRPE M

Tolk H R tE AR, 2016.
[13] Lin, K.L., Chang, W.C. and Lin, D.F. (2008) Pozzolantic Characteristics of Pulverized Incinerator Bottom Ash Slag.
Construction and Building Materials, 22, 324-329. https://doi.org/10.1016/j.conbuildmat.2006.08.012

DOI: 10.12677/hjce.2022.114059 549 T ARTHE


https://doi.org/10.12677/hjce.2022.114059
https://doi.org/10.1016/j.conbuildmat.2006.08.012

	燃煤炉渣粉对粉煤灰–炉渣混凝土的影响
	摘  要
	关键词
	Effect of Coal-Fired Slag Powder on Fly Ash-Slag Concrete
	Abstract
	Keywords
	1. 前言
	2. 原材料
	3. 混凝土配合比设计及试验方法
	4. 试验结果与分析
	4.1. 燃煤炉渣粉掺量对混凝土力学性能的影响
	4.2. 燃煤炉渣粉掺量对混凝土物理性能的影响

	5. 结论与展望
	参考文献

