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b

" the reuse of solid waste resources such as

Abstract: In response to the national call of " carbon peak, carbon neutralization,
fly ash, coal gangue and blast furnace slag is realized. In this paper, based on Jining — Shangqiu Expressway, the mix ratio
design and experimental research of auxiliary components of multi — source solid waste transportation engineering are carried out.
Through the experimental study of slump, compressive strength, water penetration resistance and freeze — thaw cycle, the effects
of solid waste material content and water — binder ratio on the working performance, physical and mechanical properties and
durability of the mixture were analyzed. The test results are as follows: fly ash (not more than 10 % ) can improve the working

performance and impermeability of solid waste components, but it will reduce the compressive strength and mass ( strength)

loss rate of the mixture; The use of coal gangue to replace part of the gravel will reduce the performance of the solid waste
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components, especially the compressive strength and frost resistance, and its blending ratio is appropriate to 25 % ; Coal - fired

slag can improve the impermeability of the mixture, but it will have adverse effects on other properties, and its effect is small;

The water — binder ratio is the main influencing factor of the working performance of the mixture. Increasing the water — binder

ratio can improve the working performance and impermeability of the mixture.
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Table 1 Performance index of fly ash / %
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Table 2 Cement performance index
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Table 3 Performance index of fine aggregate

x5 KEELL
Table 5 Test ratio

I 2% [pr A~ 2% e e Bl N P=R I A PSR 7AY % I o Jok M ]
eI FE B gkE pekit B REE i K ﬁ: A A {0 k {Jﬁi;kul K
/(kg/m*) /% /% /% /% PR % Hip s /%
PN/ 2 561 2.4 1.6 0.6 1 100:0 100:0 100:0 1 0.50
B 2812 1.1 0.6 2.2 4.0 2 100:0 75:25 75:25 1 0.55
e e e 3 100:0 50:50 50:50 1 0. 60
R4 HEPHEREIRR 4 100:0 25:75 25:75 1 0.65
Table 4 Performance index of coarse aggregate
— — - 5 100:0 0:100 0:100 1 0.70
Lol JEWRE pRdE RUERE RBEE kX
| /% /% /(kg/m?) /% /% 6 95:5 100:0 75:25 1 0. 60
W 105 2710 21 0.7 7 95:5 75:25 50:50 1 0. 65
BTG 91 71 2310 6.8 s 8 95:5 50:50 25:75 1 0.70
9 95:5 25:75 0:100 1 0.50
100 L 10 95:5 0:100 100:0 1 0.55
g0 - 11 90: 10 100: 0 50:50 1 0. 65
12 90: 10 75:25 25:75 1 0.70
& 60 - . . .
B 13 90: 10 50:50 0:100 1 0.50
gj 40 L 14 90:10 25:75 100:0 1 0.55
o 15 90: 10 0:100 75:25 1 0. 60
16 85:15 100:0 25:75 1 0.70
o T 17 85:15 75125 0:100 I 0.50
475 236 1.18 0.6 0.3 0.15 0.075 18 85:15 50:50 100:0 1 0.55
JiifLAmm 19 85:15 25:75 75:25 1 0. 60
(a) WEERLKER 20 85:15 0:100 50:50 1 0.65
100 |- 21 80:20 100:0 0:100 1 0.55
% 22 80:20 75:25 100:0 1 0. 60
23 80:20 50:50 75:25 1 0.65
5 60 - 24 80:20 25:75 50:50 1 0.70
;j 401 e LOXIRZL 1. KIR: B K =100:0;
' 2 WHIRAL2: BT HEEFA =100:0;
20 - 3. XHRAL 3. Ab: BABEDE =100:0,
ol 1.3 X7 %
1 Il Il 1 Il
265 19 132 95 475 R, KR A LTS, IF S

i fL./mm
(b) HERRE

E1 BHRE
Fig. 1 Aggregate gradation

1.2 Beérbakit

[ B A A AR B K G T 2 TR e e P A FE £
HELWIN R, RAEZR BTk, K5 7H
B BERT A7 BRI i 45 e RO I B A5 R R R
FRHERE R RO L & W S .

FEXAIRNC A EEIT R T s R bt J o B 3
T IR 5 R AT TR BE e W) B )~ M RE - 1] R A4
BHE i KoK IR XE R G &, 132 Z U E R IR &
BRI L, JRE MR EIT BT IERE K BT 8
PEREIS, 258G MRHI 25 TR AR 5 A5 B [ A4
AR E S UG E

B GB/T 50080—2016 (i@ IR % 1+ A5 Yt 5e
JTEbRE) JT YR A (325 41),

M GB/T 50081—2019 {5k + Wy B 124 1k fig
I AR ) JF R BT R el e, R
150 mm x 150 mm x 150 mm #FryEE, sl 25 44
P (A9 P, 3.7, 28 dumfE& =1,

PLEMEREA RS B EAE 175 mm, FIEHE
#2185 mm, & 150 mm [EIG (6 k1 4H), KR
MorgemaTr X (Bg0m#E 7y 0.1 MPa) , #4000
8 h, 3 MBI B KES, &%
LB K B T3 o VB 48 Bn s B0 R M BB 1E ROST R
100 mm x 100 mm x 100 mm [¥57 7 EE (9 B 1
), LARRLEPR 100 Y5 Y BT 40 2% 58 e ik B il 2%
BN AR BTRTERE



1 4 ] 4 AT« 2RI PR Sl T PR S A Bl FE B P REBIE 5T

2 BEIEITSH

2.1 T

HE 2 (a) TN, BERYEIK S HEm, R4 R
PH& B S e s NS, AKIBHHEEIK He R 90 10
A SRV A, 3 R IR FE R R AR R 43 K U AT
FAREIR AR TAETERE, EBE R K 7 L 2 i 1
L IRARHR SN PERE T R, Ry KB L 20% B 1Y Y
T B RO T 2K

HE 2 (b) wlg, RA RIS E S BT ABA
R AASE, BTG T H 25 2 75 X HE
JE (WAL ) KT 50 mm, 33 B A AT
ARRWEA AR TR AR TAEYERE, BT AR
RAREMEL 50% , X S5HERMMKEREA X, BT
AR KN 5.2% , M RKRFHEAM0.7% (F£4),
HEF A 1B A S IR B T /K B, 3 BUB0R (]
(0 E B K G T2, R0 % 2 0 K B L BE R AR, 5
BIE]EER Sy 3an, AR S REFRAR

HE 2 (c) A, XFHRLL 1 KRR i o
F75:25, 50:50, 25:75, 0: 100 X Jo; (4 3 7% B2
(DAXTRRAL2 i) 400k 57, 62, 68, 66, 55 mm,
THE R MR OC R, WEE W BRI
B 50% kb 3x 2 Bl TR s (RO o b A
FIF L mIR AR TAEMRE, HERRR-E 50% 5
RARHY TAEMEREA T N RE, SEbs TR R i
BEAEMET 5% .

RPaE 2 (d) mIHL, ZKECEE 0.50, 0.55, 0.60,
0.65, 0.70 Xf [ i I 7% B 43 5l 2 58, 64, 74
81, 91 mm, " FREIEME, HMEFHMHEE,
KRS HE R A R it RN G 1 R e R, e R R
Ao

100
901 A/./\‘\‘
§ 80
Sl 0 T—
&
= 60+ /./4-\-\.
= KL 0.50
50 —o— KL 0.60
—&— KL 0.70
40 L L L 1

|
1000 955 90:10  85:5  80:20
IKUEBIIE IR it L

(a) KiEMERRELSHEE

70

= XTHAZ 1
—o— JKIEHHEIR 90:10
“ —— KU HHEIK 80:20
=
i
=50 -
=
40 +
1 1 1

100:0 7525 50:50 25775 0:100
PO ERT A B L

(b) BARHFARELSHEE

—=— XL 2

—o— YRR 50:50
70 F —a— BEJEIERT K 0:100

60

o Y

1 1 1 1 1
100:0 7525 50:50 2575 0:100
ORI i L

(c) BMRBRIFERELSHEE

iﬂ"?‘g}g/mm

100
= XfHRZH 2

| o iR 50:50
—a— PRAEY I 0:100

80 -

9

[=)

70

Y& /mm

60

50

100:0 955  90:10 855  80:20
KPR KT AR L
(d) KESLE SAEE
E2 HEEERALLEXXER

Fig.2 Correlation between slump and mix proportion
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