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Study on the Preparation and Properties of Pervious Concrete of Coal Gangue for Washing
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Abstract: Using washing coal gangue to prepare permeable concrete, a three factor three— level orthogonal experiment was
designed to investigate the effects of aggregate gradation, water cement ratio, and bone cement ratio on the performance of
specimens. The results show that the influence of all factors on mechanical properties and permeable properties of washing coal
gangue pervious concrete is consistent in the order of water— cement ratio > bone glue ratio > aggregate gradation; There is a
negative correlation between compressive strength and water permeability; When the proportion of fine aggregate of washing coal
gangue is 50% , the water— cement ratio is 0. 32, and the bone glue ratio is 2.7, the 28 days compressive strength can reach
12. 11 MPa. The relative content of CH and AFt crystals in interface transition zone (ITZ) area is relatively large, indicating a
weak area and a higher likelihood of cracking, suggesting a lower degree of hydration reaction in this region. The larger the
porosity of pervious concrete is, the more significant the freeze— thaw damage degree is.
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Table 1 Cement main parameter index

Wi FELEAT )/ min - PUEHEEE/MPa LR/ MPa
Wi A% 3d 28 d 3d 28 d

BE =45 <600 =17.0 =42.5 =3.5 =6.5

iRIEIER 190 250 30. 4 47.5 6.1 8.9

xR2 REEFAULFERSE
Table 2 Chemical composition of washing coal gangue /%
Sio, Al,O; Fe,0, K,O Ca0 TiO, MgO Hifth
57.55 26.90 5.31 3.01 2.99 1.56 0.97 1.71
x3 REETA RS
Table 3 Performance indexes of washing coal gangue

REMERUE  RWEE s EWERRE UKE

Kt/ mm

g/ (kg/m®) / (kg/m®) /% /% /%
2.36 ~4.75 1380 2530 45.45 30.48  2.53
4.75 ~9.50 1 465 2 565 42. 88 13.34  2.45

1.2 XBr%

R e A5k e (A) . KK (B) . HH
Fo (C) XU B Fas K v RE A2, 51T 2. 36 ~
4.75 mm (404D F14.75~9.5 mm CHIEED i
HRERAL, ORISR RS, AL E R L
1:2~2:1, KKWIXE [0.26, 0.32], FKHH
(2.7, 3.3], #MAL (3") IERE, HBHTENES,

x4 BARERLIETKEAE

Table 4 Orthogonal test design of pervious concrete

F5 A (4ifit) B (UKKH)  C (BIREHD) D
Z1 1(2:1) 1 (0.26) 1(2.7) 1
VA) 1(2:1) 2 (0.29) 2 (3.0) 2
73 1(2:1) 3(0.32) 3(3.3) 3
74 2 (1:1) 1 (0.26) 2 (3.0) 3
VA 2 (1:1) 2 (0.29) 3(3.3) 1
26 2 (1:1) 3(0.32) 1(2.7) 2
77 3(1:2) 1 (0.26) 3(3.3) 2
78 3(1:2) 2 (0.29) 1(2.7) 3
29 3(1:2) 3(0.32) 2 (3.0) 1
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Fig.1 Flow chart of cement wrapped stone feeding method
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Table 5 Mix ratio and results of pervious
concrete with washing coal gangue

MEE HER KR Ko 8 d¥E BKRE ARALEER

75 /(ky/m®) /(kg/m*) /(kg/m’)  /kg /MPa  /(mm/s) /%
71 1000 500 556 131 6.69 1.709 27.0
72 1000 500 500 132 8.63 1.680 27.4
731000 500 455 132 7.51 1.634 27.8
74 750 750 500 117 6.95 1.692 21.7
75 750 750 455 118 7.40 1.862 26.9
76 750 750 556 164 1211 0.678 18.2
77 500 1 000 455 104 3.81 1.969 30.8
78 500 1 000 556 147 8.91 1.524 23.5
79 500 1 000 500 146 8. 88 0.768 19.8
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Table 6 Range analysis table
RS E BKRE ARALBE

A B C D A B C D A B C
ky  7.61 5.8 9.24 7.66 1.67 1.79 1.30 145 27.4 28.5 22.9
ky 88 831 815 818 1.41 1.69 1.38 1.44 24.3 25.9 25.0
ky 7.20 9.50 6.24 7.79 1.42 1.03 1.82 162 24.7 21.9 28.5
R 1.62 3.68 3.00 0.53 0.26 0.76 0.52 0.18 3.10 6.60 5.60
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Fig.2 Compressive strength and water
permeability relationship diagram
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Fig.3 Quality loss rate and strength loss rate of pervious concrete
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Fig.4 Microscopic morphology

3 #ig

(1) 7RO L0 i B X 3P B 52 Wi e W 3% o
AMLERHE 11, KJKE 0.32 B ekt 2.7 i, wl i
fF Hh 55 B SR 1 CLO PRI o

(2) PUERBEME, BAKEREM/N, —H &
BFEM I A BAL AR5 K Z BIE B v B A
Ko

(3) JKALF=HrERHE AL B RER 2] — & B S
1, A2 ITZ XSS [ R P BB 878, s X

(4) PP E BEFLBR 3R A3 R R A, VR
PEIREMET, A AE AL BRR B ™ A ) TR S X o8 1 72
M . %

[11]

[12]

[13]

[14]

[15]

[16]

z X o

FHBFH, BiEH, EA, AR RSN T EOE K B
RPN (1] ZKHEK, 2022, 58 (3§ 1):
569-573.

oL, KR, SCRE, S WA A B i K IR e L e
FRRIBCR T1]. EZKHK, 2019, 35 (12): 39-43.
ERF, BEORN, BT, S GG TR AR IR BE
YA rERerE (1], IREEL, 2018 (8): 136-139.

Wrids, Moieds, BB, % B0 - 0B KIREE L J12# 1k
REMISGHTSY [J]. mERRERIER, 2023, 42 (5): 1767-1777.
JZE, K, 8. A R X E KR B L T RR A 5 i
[J]. REELLKPeH i, 2022 (5) . 30-33.
£, BRR, #4&, % ETIEZREOHE KR EE LR
PERERTSE [J]. GERREREHE, 2019, 38 (6): 1839-1844.
Tididy, AR, BIRAR, % KR ECHE BB E K R BE 1
HERER IR [J]. R#EEL, 2023 (7). 188-192.
RAE, fREEE, TR, . BT EORNR A B KR BE 1Y
e [J]. okiise 501 %, 2022, 42 (8): 100-105.
B, AR, FMRIR, . C40 BKIREE LS BT &
PEREDFSE [J]. #PRMSR, 2022, 36 (3%F)2) . 209-213.

BIRNE, BRRAR, KPR, % ARSI NS KRS L

JIEVERE ST MR HOCE L [T]. BYRIREGEFIN, 2022, 36

(1): 69-75, 132.

LUOY P, LVY R, WANG D F, et al. The influence of coarse
aggregate gradation on the mechanical properties, durability, and
plantability of geopolymer pervious concrete [ J]. Construction and
Building Materials, 2023, 382. 131246.

A, BEOR, SKOTR. BB KR BE LA R HSE i R R
WroE L], BMEKERG AT, 2014 (5): 3-8.

RIS, skBTF, WRA, & BERUATE HELBRT 5
AKREE LR A BT SE [J]. B BORZEE A, 2021, 35
(5): 61-67.

RIETR, Fathr, Wak, % LR E KRB LR B

[J]. EEmBgEREAR, 2019, 38 (4): 1006-1011, 1017.
frEte, RRT, BOKEE, % muREKIREE L& S
W58 (1] BBLEIARL, 2023, 50 (5): 25-28.

IR, REWE, VIR, 5. 2T SEM Al XRD SOUNIK T Hs
T YHEERHE K IRBE L PERE MM [T]. TLF B R 2224

(HSRBIF/) , 2020, 34 (3). 112-118.

FF. BAKIREELECA B0 R AERERE T [D].
o PRAZIE AR, 2020,

HIK:



