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Advances in Properties of Construction Waste Mixtures and Recycling
Technologies for Road Construction

LIU Yuangiang', DAI Wenbin®, JIAO Weili*, XU Bin"

(1. Zhonglu Gaoke (Beijing) Highway Technology Co., Ltd., Beijing 100088, China; 2. Henan Pulu Expressway Co., Ltd., Zhengzhou,
Henan 450199, China)

Abstract: Resource utilization of construction waste is an important approach for the sustainable
development of infrastructure. To improve the diversified recycling system of construction waste in China
and resolve the contradiction between the yield of construction waste and lagging treatment technologies, the
physical-mechanical properties, modification methods, and pavement performance of construction waste
were systematically summarized in this paper. Firstly, by analyzing the sources and treatment processes of
construction waste, material variability was clarified as the key factor restricting its high-value application.
Secondly, the application characteristics of construction waste mixtures in the subgrade, base, and asphalt
surface layer of road engineering were comprehensively analyzed, and their pavement performance
characteristics and process parameters were discussed layer by layer. Finally, the economy and feasibility of
the pavement technology of recycled construction waste mixtures were clarified through typical engineering
cases, and the significant environmental benefits provide technical support for the construction industry to
achieve the carbon neutrality goal. The results indicate that the strength of recycled construction waste
mixtures can be effectively improved by addressing the weak interface between old mortar and aggregates,
while the low-temperature cracking resistance of asphalt mixtures of construction waste for road use needs to
be broken through. It is suggested that research on the effect of low-temperature asphalt modifiers on the
performance of construction waste mixtures should be carried out. Meanwhile, the pavement performance of
construction waste materials is significantly influenced by the construction compaction process, and
conducting research combining material design and process is more conducive to guiding engineering
practice.
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Table 1 Classification of construction waste sources'")
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Figure 1 Production and growth rate of construction waste

from 2012 to 2022 ( China)'?’
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Table 2 Mainstream crushing machinery for construction

waste and its characteristics
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Figure 2 Intelligent sorting system of construction waste

1.3 MHREWESS

5 R SRWE A MR L, 8 AR 8 3 R o R
AR o AN 7 VR R ST I b R B R A
R R, 2 T AR R AR 5 R e A R . Rl 3 BT
N, B SCAS AR AR X AR B, R 14 48 $X B, , i
of H R RS 4 T AR T 5 S ST R A B by )
e A AR, 45 SR ) 2 il S 06 e ) o A by TR S
TR AT 1050 DL b, #5057 SR AR A [ R B 1
T WX 4.75~9.5 mm i FL 38 i @ 53 5 W e B
B AN 3R B Y 5 3 % T AR AR AE — 2 %2, Ding
SRR 9 B o S A vk S s 3 P R AR R
T Y 5 e FE B i TR R IR AR 20 B IR R E N
P Bl J5 B B 5l F TR S B b iR 3l R B LR
LS 2L T AR W] 2% IR R 2l B 8 0k I Jre 457 30
T T E RS o

BT b7 I T AR R R RE AR L S BRI R R
PRS0 b 2 fOUE 25 R R M R Ah B AR R AR R i
7 S VR A A S G X T I SR R BOUE 2 A
TTWEE A O AR B Bk R 2 T KERA
B2 AL ML KT ib 3K . FZ R ELEAE T3
211 TH 7K U B0 5 55 R 1 L Bt 56 70 6 40 L it il A 0 s
T Rk 5 BE AR WK R A e A e R T
# AR TR BE B TH 7K U8 0 IR 58T 7K U I A ) i B
T 3k O DX AR S, B B A IR e A Bl L
W5 2 A1
14 MESEERHA

A 4 PR R B R LR A R ORMIR , 2 T
SR IR R R G oGk . H R, SR B I T
AER= R NG i N o S I 1 05 0 NI R 1
R AR R A Wl 2 4 2 G G R BOR 0 (AT
RIS, T A B R A Rk R TR R Y TH
SRR R B RN R Z — R IH K 5 k55
(RS R RG R NOR P R Cy==5 i NI %l = W = o 5
Aeok 0 . Bk UL, B AN H Oy A A R b 3
A2 SR OV VR HIL BT S Ak R SRRk BT O 4 A%
J5 15 VR R B 225 SOk an 28 3 T .

2 HEAERFAMKFGRP R

R OH R G IR B S
0 9 2 T AR SR A e B T R )
YDA, DR 9 1 59K 3 A R AR T L
54 1 T B T AN B L DR, T HE AL 50
BEBERHE



X AR, S KRS MR RAL LR B K S R 51

% 2 4

2 100

j;r 80

m 60

2 40

2]

= 20

H{E 0 L L
kel
ggo'o

fifi FL R F /mm

(a) T 28440 (0.075~31. 5 mm)

< 100

i 80

[ 60

240

]

= 20

£ ‘
N nN\o 0 Ne vy v aN o o v v
Soce @ = N RN o o~
d — o <t — - o o
(=}

i FL R~ /mm

(c) MM2E%HE(4. 75~19 mm)

100
80
60
40
20

—o- Vi

VR

i FL 3 3 43 /%

- . .
Glnnnm_o_oo © v no oo o non
S-oco @ = N RN-RCN o —
g=l — o < — o — o o
S
fifi FL R ~F /mm

(e) VEHNEI(4.75~31.5mm)

R . .
Olnlnquoo © e n oo o non
STocco ¢ = (=N VRN © —
s —~ o < —_ —- = ISERS)
p
i LR~} /mm

(b) 11 ZE4%HE (0. 075~19 mm)

< 100
ﬁ 80
o 60
2 40
iz}
= 20
£ ‘

N oN\O 0 el ) a O O v N

Soco— @ = X n O [No—

> — < —— N
(=]
fifi LR 5F /mm
(d) IVZEZHMA(9. 5~19 mm)
800 80

- +B -°-B
2600 ' € 60
ol =
é 400 40 ¥=
= frin
= =
= 200 20 B

0 g 0

T2 M2 MK Nk VE

(1) ZBC B AR Xl R 36 B, ANl TR 45 K B,

B3 ZHUIREGRRE TSR e

Figure 3 Variation of gradation and aggregate crushing rules of construction waste mixtures
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Table 3 Strength enhancement methods for recycled

aggregates of construction waste
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Figure 6 Water stability test results of asphalt mixtures

with different substitution rates of construction waste "*"
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