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Feasibility study on filling roadbed with expansive soil improved

by construction waste

ZHOU Zhiqing ,WANG Dingpeng
(MCC South Urban Construction Engineering Technology Co. , Ltd. , Wuhan 430200, China)

Abstract: The construction waste through the combination of three kinds of granule gradation is mixed with
expansive soil at a ratio of 0%, 20%, 30%, 40%, and 50% , and then an indoor test is conducted to analyze the
CBR mechanical properties and expansion and contraction properties of the sample. The results show that a certain
proportion of construction waste can improve the CBR strength characteristics of the expansive soil and reduce its
expansion and contraction; with the same mixing ratio, different particle size combinations have different effects,
and with the same particle size combination, the improvement effect of different construction waste mixing ratio is
also different. When the degree of compaction meets the requirements of the specification and a reasonable particle
size combination and mixing ratio are selected, the improved expansive soil of construction waste meets the strength
requirements of the roadbed materials and the requirements of total expansion and contraction rate. The site
subgrade is filled according to the results of indoor tests, and the results show that the method of improving
expansive soil by construction waste is scientific and feasible.

Key words: construction waste; expansive soil; mixing ratio; gradation; CBR; expansion and contraction character-
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Tab. 1 Basic physical properties of soil particles

‘ma:

2.70 20.2 41.5 19.6 21.9 0.99 1. 83 17.3
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Tab. 2 Expansion and shrinkage characteristics of soil particles
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R o,/ % 8./ % R, /% P, /kPa e KK w, /% en/%
42 12.50 1. 08 267.7 11.5 0. 24 3.32 0. 85
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Tab.3 Raw material test of construction waste recycled materials
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Tab. 4 Soil compaction test results of construction waste

Wi £+ P HE 1 B A N B A
BRI/ % 0 20 30 40 50 20 30 40 50 20 30 40 50
mRTEE B

] 1.810 1.832 1.843 1.852 1.814 1.812 1.821 1.833 1.822 1.821 1.836 1.837 1.824

/(g cm™?)
BEESKZE/Y% 17.8  14.1 12.7 11.9 10.7 14.5 13.3 124 11.2 14.2 13.0 12.1 10.8
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Tab.5 CBR test results

i H %+ AL | R AL 1l R I
BRI/ % 0 20 30 40 50 20 30 40 50 20 30 10 50
CBR:., (100 % JESZEE)/%  0.99 7.81 11.6 17.8 16.3 4.02 6.03 13.2 14.1 6.92 11.3 16.2 15.3
CBR:., (94 % ESZREE)Y/%  0.62 5.62 7.89 10.7 10.8 3.12 4.38 858 9.73 5.11 7.91 10.2 10.3
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Fig. 1 The relationship between CBRs , and mixing ratio of ST B 4 CBR 3R S T E R B @ m bk 1,
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L I L L ] Tab. 6 CBR and compaction requirements for
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Fig. 2 The relationship between static pressure forming sample

CBR;,y and mixing ratio
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Tab. 7 Recording results of expansion

Wi H £+ RGHE T RS T RRAS
BEH/% 0 20 30 40 20 30 40 50 20 30 40 50

IR (100 % ESZBE) /mm 5.40 3.39 2.73 1.67 1.87
MR (94 % ESEEE) /mm 4.45 3.11 2.75 2.25 1.88

4.11 3.42 2.72 2.31 3.79 3.15 2.40 2.21
3.50 3.15 2.70 2.30 3.22 2.84 2.32 1.94
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Fig. 3 The Relationship between expansion and mixing ratio of
heavy compacted specimen
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Fig. 4 The relationship between expansion and mixing ratio

of hydrostatically formed samples
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Fig. 5 The relationship between the total expansion and
contraction ratio of the heavy compacted sample and the

mixing ratio
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Tab. 8 Conversion results of total expansion and contraction rate of construction waste
Wi H #+ PRAE L PRAA PRAA
BEILHI/ % 0 20 30 40 20 30 40 50 20 30 40 50

B 45 MR (100 % ESEBE) /% 0.99  0.62 0.51 0.31
g M (94 % ESLEY/ % 0.85 0.70 0.62  0.51

0.35 0.76 0.63 0.56

0.50 0.71 0.58 0.44 0.41

0.42 0.79 0.71 0.61 0.52 0.73 0.64 0.52 0.44

l
e/P_\.:—ixep) (1)

K o NEFI BN F ARG B R [ @RI
TR o AFRLMREEE; L hFELWIKE

B8 Kl 5. 6 nl%n. A 90 IR B 45
R SRR S I SREHAE M H 20%
BHR TN B B R B P RLE) W BRI 0. 7%, K
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20% . 30 R A M 20% ), 7ESLFR T
T o % R 1) R 1 A SR BCPIR 3l 5 i R 4% A 1 O Sk
5, DA i 2 Bl 4 8 2R Bk 2 R o 5 R 58 B 15 iR

FEEFFE TSP, Bl st B @ s R R G
ik 72 A BURDRE 2R IC K 45 B I i 46 5 4 BT L
K ENHLIE R,

4 TFEILH

T H AR S Sk ) B AL e B — o, i
ISEEKBF 100 m, SR 15 m. P32 E B 50 cm,
BB LB 30% . HESLEE I 940 . ¥
JR 80 cm, I LIS 40% . LI 96 %
P, B R T IR B TS UM 194 mm, ] 5 pR
40 MPa. @I RAED I I Lo, BOARTE bR
# 9 PR,

R UFERMRBEHER

Tab. 9 Screening results of on-site construction waste

$i4% /mm 40 37.5 31.5 26.5 19 16

13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15

0.075

@i E &/ % 100

98.6 94.42 90.53 84.86 79.26 69.67 61.52 54.18 37.86 27.84 18.18 14 10.5  6.78
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Technical parameters of on-site roadbed rolling
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Tab. 11 On-site compaction test results
S0 R S/ %%
iin=2 - X ; ;
4R — i - R — R ¥R = ¥ PR Y
K8+020 95. 1 95. 6 97.3 96. 7 97.5 98.7
K8+035 94. 2 95. 2 98. 2 97. 2 97. 4 98. 2
K8-+050 94. 8 95.7 96. 5 97. 1 97. 8 98. 4
K8+070 94. 6 94. 8 97. 6 97. 6 98. 1 98. 1
Wit RS/ % 94. 0 94 96 96 96 96
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Tab. 12 List of detection results of rebound deflection on the

top surface of road bed (0.01 mm)

. ¥4 R T T
75 : ——
- A — 4 FEAHE — A
i ikt o 1%
S AE T 1 101 80 98 106
SIS S DUAE 2 97 88 86 100
SEAE S DU 3 90 56 87 90
S A S T 4 93 68 79 90
S IAE 25 DUE 5 87 116 93 80
SEIAE S DUAE 6 84 104 107 98
S IAE 25 DUE 7 108 84 88 102
B UE 94. 3 85. 1 91.1 95.1
btk 2% 7.74 18.8 8. 48 8. 27
RELDUE 107. 0 116. 0 105.0  108.7
55 ] 5 AT 82.3 91.2 85. 2 81.6
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